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Preface
The agriculture scenario in the north-eastern India is passing through a transition phase
due to slow but prominent change in climate in one hand and increasing food requirement on the
other. ICAR Research Complex for NEH Region taking note of these events and its future
ramifications started working on the futuristic technologies while maintaining a balanced focus
on improving the present scenario.
As detailed in the report, the institute worked on developing and popularizing rain water
harvesting and moisture conservation techniques. Jalkund is a major success in this area. For
the first time in the region, programme on quality analysis of water used in agriculture was
taken up. Under NAIP a project on livelihood improvement of rural poor through sustainable
farming system was launched. In addition, new varieties of field and horticultural crops for the
poor farmers living in the unfavourable environment, cost effective technologies for crop
management like INM, IPM, weed control, biological pest control, soil health management etc.
were developed. A disease biodiversity survey programme to assess current and emerging threats
was initiated.
The farmer friendly soil testing kit and soil health cards developed by the institute would
go a long way in addressing one of the basic but major problems of agriculture in the region. A
number of states in the region are now organic in agriculture and the efforts of the scientists of
the institute in developing organic fertilizers, bio-pesticides, organic growth promoters, biological
control agents, etc. will help the states to achieve their goal. In the field of horticulture, work on
citrus rejuvenation was continued and new varieties of other fruits like pineapple, guava, peach,
strawberry, etc. were developed / identified. Production of seed and planting material was given
high priority. In order to tap the potential of indigenous fruits, technologies were developed for
their mass multiplication by grafting and breaking dormancy of seeds. Post-harvest processing
protocols for making tooty fruity, nectar and packing methods for reducing weight loss were
also developed. In the animal science research, major breakthroughs were made in standardization
of cryopreservation protocol for pig semen and ultra sonographic method for examining
reproductive organs of goats. Economic analysis of low input pig production system, ornamental
fisheries, local bird-based poultry, rice-based cropping systems were carried out. In order to
reduce cost of livestock production, feed formulations based on locally available supplements
were developed. In the HRD sector apart from giving regular training, the institute provided
teaching and research support to Central Agricultural University in conducting PG courses.
All these were possible due to the constant support and able guidance received from our
Director General and Secretary, DARE, Govt. of India. Dr. Mangala Rai and Dy. Director General
(NRM) Dr. A.K. Singh in addition to the support received from all my colleagues at the HQ and
regional centres.
I complement the editorial board for the pain they took in compiling the report and
sincerely believe that the document will be of immense value to the agriculture fraternity of the
country as a whole and the region in particular.

( S. V. Ngachan )
Director
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Executive Summary
establishment and genotypes were standardized for
pre-kharif rice. Nursery in poly tunnel + open and
transplanting at 45 to 60 days was the best practice
and IR 64 was the highest yielding variety. IR64
+ Shahsarang1 combination was identified as best
combination for rice-rice cropping sequence.
Teprhrosia was identified as best source of organic
nutrient in a rice-pea cropping system. Under
lowland condition application of 5 kg Zn/ha
improved yield of RC-Maniphou 7. Similarly, DAP
+ PSM increased yield of the variety. However,
effect of PSM was reduced when zinc was applied.
Tricyclazole @ 0.6 g/l was found most effective
in controlling rice blast fungus. Rynaxypyr 0.4%
G @ 3g a.i./ha and Rynsxypyr 20 SC @ 30 ml a.i./
ha were found effective against rice stem borer,
leaf folder and root aphid. At Umiam, bio-organic
formulation RCHE C-121 was found promising for
lowland rice.
Two gene pools of maize were created from
local germplasm and several other lines were
identified. Study of the biology of maize stem borer
identified 4-5 overlapping generations in the main
crop season. In maize paper mill sludge (20t/ha) in
combination with dolomite (10% LR) showed
enhanced productivity. Twenty composites were
tested for 3 years at Sikkim. NAC 6004 yielded
consistently high (4.62 t/ha). Five QPM lines were
evaluated. Entry FQH 57 was the highest yielder
(4.45 t/ha). Among the various organic nutrient
formulations, mixed compost 2.5 t/ha + neem cake
0.5 t/ha + vermicompost 2.5 t/ha gave highest yield
in variety Vivek Sankuy Makka- 11. TRM-11 (4.46
t/ha) was a promising maize genotype for Tripura.
Of the different pulse crops that were tested at
Umiam, a fodder ricebean (RB1 - 226 g/plant), pea
(TRC P8 and P9) lentil (VL4 – 2.5 t/ha) and
rajmash (Carmel – 2.6 t/ha) were identified as
promising pulses. Study of the various species of
pod-boring weevil indicated interspecific
competition. Imidacloprid @ 0.5 ml/l was effective
in controlling aphids of pea. UPAS-120 (3.1 t/ha),
PA 134 (2.87 t/ha) and ICPL 99034 (2.85 t/ha) were
identified as promising pigeonpea genotypes for
Manipur.

Achievements of research activities taken under
different commodities at the HQ and regional
centres during 2007 – 08 are summarized below.
In the rice improvement programme at the
headquarter RCPL 1-115, VL 30240 and HPR 2530
(4.17 – 3.83 t/ha) were identified as promising
upland genotypes while RCPL 1-126, RCPL 1-72
and RCPL 1-160 (both aromatic) were identified
as promising (5.2 – 5.7 t/ha) low land genotypes.
Two released hybrids KRH2 (6.43 t/ha) and PSD
3 (5.93 t/ha) also performed well. Eight hundred
thirty-four rice germplasm were characterized and
108 new collections were made. At Arunachal
Pradesh 194 lines from national nurseries and 129
local germplasm were screened against blast. At
Manipur one hundred F7 lines were selected with
different maturity dates, height and other yield
attributes for further advancements. A unique rice
mutant bearing three spikelets / cluster was
identified and used in breeding. Two advanced lines
MC-34-7-21-15-58-49 and MC-34-7-5-2-75-33-19
were found highly resistant to leaf and neck blast.
RCM-21 and RCM-22, nominated from Manipur
center were promoted to AVT – 1. RCM-17, AR-4,
AR-12 were identified as promising aromatic and
fine grain genotypes. At Nagaland RCPL 1-121,
IET 16313 and RCM-11 were identified as best
genotypes for lowland while RCPL1-115 was the
best genotype for upland. Shahsarang – 1 was the
best performing variety at Sikkim and yielded 5.0
t/ha under organic condition. TRC-87-251 and
TRC-87-251-1 were identified as promising for
Tripura condition. IET 20496, IET 19837 and IET
20372 were also found promising. Physical,
cooking and processing and nutrient quality
analysis of rice germplasm and varieties were also
carried out.
Photometric indexing of rice varieties indicated
that late varieties are more sensitive to CDD and
CNP. Studies on N-use efficiency indicated that
number of secondary branches per rice hill could
be improved by management practices. Among the
various organic nutrients FYM 20 t/ha + Azolla
dual cropping recorded highest yield of 4.97 t/ha
in the test variety Shahsarang – 1. Nursery
1
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MAUS 295, RCS –1 and NRC – 76 were
identified as promising soybean lines. Nine
soybean lines were identified as moderately
resistant to soybean rust. I. roseum was highly
effective in parasitizing soybean rust pustules.
Groundnut genotype ICGV 00401 was identified
as promising for Umiam (3.35 t/ha). At Nagaland
Centre Sez – 2 (2.1 t/ha) was identified as
promising rapeseed and mustard and PT 303 (1.1
t/ha) was identified as promising toria genotype.
TRC-T-1-1-5-1 nominated from Tripura centre was
promoted to AVT-1 of AICRP on rapeseed mustard.
In IVT-Toria TCN-07-11 (1.43 t/ha) and AVT
yellow sarson YSCN-07-18 (1.61 t/ha) were found
promising for Tripura condition.
Application of phosphate fertilizers with CaSO4
showed significant influence on soil N.P.K. and S
content in groundnut crop. At Manipur lime
pelleting of groundnut seeds @ 400 g/10 kg was
better than furrow application of lime while in
soybean furrow application supplemented with
Rhizobium was better. For groundnut, 2 t/ha
vermicompost was the best source of organic
fertilizer but harvest index was better with
inorganic NPK. Mixed compost @ 5 t/ha +
vermicompost @ 1 t/ha + neem cake 1 t/ha +
dolomite 1 t/ha yielded 0.94 t/ha under Sikkim
condition. Tephrosia leaf application (10 t/ha)
showed 403 % increase in mustard seed yield over
inorganic nutrient application (40:20:20 NPK)
under Tripura condition.
Wheat genotype VL 804 was found promising
(2.28 t/ha). Promise was identified as suitable
gladiolus variety with good spike length, florets/
spike and post harvest life.
Khasi mandarin grafted to different root stocks
were evaluated for different physico-chemical
properties. Groundnut was identified as best
intercrop with Khasi mandarin. At Arunachal
Pradesh, juice content and TSS of Khasi mandarin
was high with FYM and pig manure compared to
poultry manure. Spacing trial indicated that 3 x 3
m spacing was best for higher fruit weight and juice
content. Micro propagated, 10 year old Khasi
mandarin plants being grown at the Arunachal
Pradesh centre were found uniform in height with
similar shape fruits having good keeping quality.
For Sikkim, Hayward was identified as suitable
Kiwi variety (1.22 t/ha) in which manual
pollination gave maximum fruit set.

Two varieties of pineapple ‘Maurititus’ and
‘Amrita’ were introduced in Tripura. Fruit size was
bigger in ‘Maurititus’ and the variety was early.
But fruit quality of ‘Amrita’ was better. Light
intensity was found to influence flowering and
fruiting percent. In strawberry 100:60:120 NPK
with 30 x 30 cm spacing was found best. In peach
75% pruning on 30th October induced 12 days
early fruiting. A hyperparasite of papaya powdery
mildew, Cladosporium cladosporioides was
identified. At Sikkim centre, Chandler was the best
strawberry variety in both open and polyhouse
condition. However, fruit quality was better in
polyhouse cultivation. September transplanting and
mulching with Sacchrum sp. gave maximum yield.
Improvement of under-utilized fruits was
attempted. In Sohiong, tongue grafting was most
successful (70%). In Myrica fruit weight ranged
from 9.75 to 15.25 gm.
Evaluation trials with various vegetables
identified Megha Brinjal 2 (41.0 t/ha) as promising
brinjal genotype. Evaluation of quality characters
of carrot identified ST 14 as the best genotype. A
photo-insensitive dolichos bean RCDL-10 (14-15
t/h) identified at Umiam is suitable for April –
November sowing. From among 25 advanced
tomato lines tested at Manipur centre, MCTR7B
was promising (41.7 t/ha). However, Sel. 9A and
Sel 7 were the best genotypes at Manipur and
yielded 42.5 t/ha. Sel 1 was early maturity brinjal
line at Nagaland with good fruit length although
yield of Sel 1, Sel 3 and Sel 4 were at par (20.5 –
21.7 t/ha). Gowri was identified as the best orangefleshed sweet potato variety for the region. Bahar
(40 t/ha) was identified as suitable cabbage variety
for Sikkim and highest yield was obtained when
planted in October. Cauliflower variety ‘Suwashini’
and broccoli var. ‘Aishwarya’ were also found
suitable for Sikkim.
Tomato genotypes BT-1, LE 1-2, Megha
Tomato–1, Megha Tomato–2 and brinjal genotype
RCMBL-3 were found as resistant to bacterial wilt
at Umiam. At Tripura centre, bacterial wilt was high
in tomato genotypes Sel – 1 and low in CKVT –
17, Arka-Abha. Arka Abha showed less leaf curl
infection. During rainy season, brinjal genotype
Singnath was least affected by wilt and was
resistant upto 3 months. In winter season the variety
‘Jhuri’ was the best in disease reaction and yield.
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Two new insecticides, Novaluron and Spinosad
were found as effective against different instars of
Pieris brassicae. In cabbage 50% inorganic
fertilizer + 50% vermicompost improved yield and
quality at Mizoram. At the Nagaland centre,
vermicompost (3.5 kg/m2) was identified as best
source of organic fertilizer for yield and quality of
cabbage and tomato. Cutworm, semilooper and red
ants were major pests of the Cole crops at Sikkim.
Experiment with onion genotype N-2-4-1
showed that 75% N + biofertilizer Azospirilum and
Azotobactor improved yield and induced neckfall
early. It was established that reduced nitrogen can
be used as a strategy in high rainfall areas to induce
early neckfall.
Gerbera cultivation under 50% shade net was
better than 75% shade net and produced 7.20
flowers/plant. Nine lines of gerbera were
moderately resistant to powdery mildew of which
RCG – 3-showed highest resistance. Twenty seven
different wild species were collected from
Meghalaya and established in pots. Bio-organic
formulation GF1 was effective in controlling ginger
soft rot.
Post harvest management studies were
conducted for fruits and spices. For peach nectar
preparation, pulp and TSS content of 47.86% and
32.0%, respectively were found most desirable.
Pre-harvest treatment of strawberry with 2% CaCl2
reduced weight and decay loss while spraying with
2% K2SO4 increased TSS, total sugar and ascorbic
acid. Packing of broccoli in LDPE (200 gauge)
without perforation reduced weight loss to 0.97%
after eight days compared to 50% loss in control.
Under technology mission seed and planting
material of citrus, passion fruit, tomato, French
bean, strawberry, mushroom spawn, banana and
turmeric were produced and supplied. ‘Kaveri’ was
identified as the best variety for Manipur. Optimum
spacing for the variety was 3 x 2 m.
Two strains of oyster mushroom (P. sajor-caju)
PSC – 05 and Code 01 (P. florida) were identified
as promising. Three species of mushroom were
found suitable for Tripura condition. Paddy straw
mixed with blackgram pod shell was identified as
a good substrate. An interesting observation was
made in paddy straw mushroom. Under Tripura
condition when cultivated on paddy straw cubes,
all fruit bodies were formed in a flush of 1-3 days,
which is uncommon for tropical conditions.

Among the different rodenticides tested for field
application, zinc phosphide placed in bamboo bait
stations was the most effective and consumption
ranged from 16.05 – 17.80%.
Water quality from various water sources in
Meghalaya was analyzed. Water from majority of
the sources in Meghalaya was acidic, low in K,
Na, S, Ca, Mn, nitrate N and carbonate content was
classified as none. In Tripura water pH ranged from
6.1 – 7.68 and nitrate contamination was high.
Training on Jalkund and in-situ soil moisture
conservation were taken up.
A rapid soil health testing kit for acid soils was
developed, demonstrated and distributed. Soil
health cards based on soil analysis were introduced.
Total 539 samples were collected and 132 cards
were made ready till reporting at Tripura centre.
Grasses like Setaria, Congo signal and Makuna
improved soil physical properties under long-term
cultivation, reduced soil erosion by 33% and
improved carbon sequestration. Conservation
tillage was found superior for upland rice, mustard
(41% increase) and pea (36% increase).
In agroforestry systems, after 14 years of
plantation, G. robusta attained average height of
12.21 m and 12.98 cm dbh. Under G. robusta
pineapple production was 16.5 t/ha. A medicinal
plant garden with 35 species was established at
Umiam.
Financial viability study of ornamental fish
farming and Jalkund indicated both to be attractive
with 1.31 and 1.61 benefit: cost ratio, respectively.
Rice varieties Bhalum – 1, Bhalum – 2,
Shahsarang-1, Ranjit, were identified as promising
for improving yield of marginal rice landscape of
Meghalaya. Economic evaluation of aquaculturebased farming systems in Manipur identified lack
of institutional credit, high construction cost and
lack of scientific fish culture methods as major
constraints.
Farm machines like light weight power tiller,
pre-germinated paddy seeder, manual paddy
transplanter, etc. were tested. Lightweight power
tiller holds promise for the hilly terrain. A
cardamom dryer with diesel fuel based heat
exchanger was developed. Drying at 55- 60oC was
found to be the best choice. A storage bin with
charcoal as desiccator was also designed for seed
storage at farmers’ field.
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Study on the variations in uniformity and area
covered in sprinkler irrigation was undertaken.
Although the area covered by the 6th sprinkler was
55% less than the first sprinkler and discharge was
also least in the last sprinkler, there was no
difference in uniformity constant. Assessment of
the watershed development programme indicated
that participatory implementation programme with
gender based technologies combined with followup programmes is the best method for effective
extension of the technology.
The institute continued its efforts to formulate
balanced feed from local resources. Annual legume
fodder like ricebean (RCRB-10), soybean (MOUS98-2), annual winter fodder like oat and perennial
fodder like parari and broom grass were identified
as good fodder sources. Sweet potato cultivar
‘Sankar’ was also identified as good animal feed
with better dry matter, digestible energy and
proteins yield. Evaluation of rice bran-based ration
for piglets indicated that the local rice bran was
low in quality and can be used upto 25% in ration
for somewhat acceptable growth. Maize stovernapier-jungle grass silage was identified as good
silage for non-pregnant, non-lacting sheep.
Supplementation of spent malt in maize stovernevaro based ration increased nutrient utilization
in these sheep. Spent malt supplementation in
ricebean-based ration in cow showed beneficial
effect on milk production. Study of methane
production from local fodder of Sikkim indicated
that Amlisho and Kimgoo produced lowest quantity
of methane under in-vitro condition.
Evaluation of fresh and frozen semen using
zona-binding assay indicated that binding ability
was significantly reduced from 0 to 24 h in frozen
semen and sperm mortality and acrosome integrity
were positively correlated. Significant correlation
of mortality was also observed with genetic group,
age and season. Digestive disorders were the major
cause of mortality.
Small holders low input pig production system
was analyzed and various input-output flows were
identified. Mineral profiling of pig feed and pigs
indicted that high level of Spilanthus sp. (weed)
had high level of majority of the macro and
micronutrients.
However, majority of the pigs were deficient in
calcium, phosphorous, sodium, magnesium and

potassium. Interestingly 100% of the pigs were
deficient in Zinc. Testicular abnormalities,
brucellosis, swine fever were also prevalent.
Productive and reproductive performances of
Assam hill goats were studied. Supplementation
of soybean or ricebean with broom grass improved
availability of nutrients in goats. A simple and
sensitive enzyme immuno assay method for
determination of LH in goat plasma was developed.
An ultra-sonographic method for examining
reproductive organs of goats was also developed.
In case of poultry, rearing of Mizo local birds
upto 12 weeks gave a calculated net return of Rs.
30.35 / bird. In broiler chicken, water soluble
adjuvant fraction of M. phlei @ 10 mg/kg body
weight was successfully used as immunostimulator.
Molecular phylogenetic study with indigenous
poultry and livestock indicated various levels of
sequence divergence in the cytochrome b gene.
New Zealand white and Soviet Chinchilla breeds
of rabbit showed highest (7.9%) sequence
divergence. Turkey birds were introduced in the
region. Molecular diagnosis of several diseases of
poultry and livestock viz. Salmonellosis,
Mycotoxicosis, Clostridium perfringens infection,
Collibacilosis etc. were developed. Occurrence of
zoonotic organisms in livestock and poultry
products were identified using molecular
tgechniques. PLCR based identifiction of GI
parasitic
infections
(Haemonchus,
Oesophagostomum and Bunostamum) was
standardized. Staphylococcus, Streptococcus and
E. coli were major pathogens in clinical milk
samples from Sikkim.
Injection of 1.0 ml Wova FH/Kg body weight
was best for egg stripping, fertilization and
hatching. In Labeo bata, Ovaprim and Ovatide
enhanced egg laying. Ovaprim was more efficient
than Ovatide.
The institute provided training to farmers,
trainers, officials of line department and post
graduate students from universities outside the
region. The institute also provided course work and
research facilities to the students admitted in 5
disciplines of Central Agricultural University.
Facilities for hostels, research field and laboratories
were also provided.
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INTRODUCTION
and its popularization to improve water
availability during lean season.
- Varieties of hill rice, tomato, turmeric.
- Location specific management practices,
cropping sequences, crop combinations etc.
for cereals, pulses and oilseeds.
- Soil health management options and
schedules supported by software for
managing acidic soils.
- A farmer friendly, low cost soil health testing
kit for acid soils.
- A large collection of plant and animal
germplasms including database for butterfly.
- An improved variety of crossbred pig with
87.5% exotic blood.
- Feed formulations based on locally available
fodder resources.
- Technologies for composite fish culture,
paddy-cum-fish culture, breeding of fishes
including local and ornamental fishes.
- Database on weather parameters, ITK,
medicinal plants, soil nutrient status of some
component states.
- Farm implements, tools and machinery
specially situated to hill agriculture.
Although the institute has started working in
the modern areas of biotechnology, molecular
disease diagnosis, GIS based mapping etc., its focus
remained on natural resource management and
development of pro-poor low-cost technologies.
NAIP on livelihood improvement through
sustainable farming system was launched in one
most backward district of each component state.
Seed and planting material was given high priority
and in house as well as external resources were
geared up for its production. Keeping in view the
trend in rainfall deficit and temperature rise,
research on efficient rainwater harvesting and
mitigating effects of climate change were initiated.
Technology development for cryopreservation of
boar semen was vigorously pursued and it is
expected that within a short time piglets from AI
will be produced in the farmers’ field.

ICAR Research Complex for NEH Region is
providing service for the last 32 years to further
the cause of agricultural development in North
Eastern Hill region. The Institute was set up in 1975
at Shillong, Meghalaya under the aegis of ICAR,
an apex body for agricultural and allied sector
research in the country.
The research complex carries out research in
all the disciplines of agriculture and allied sciences
like crop science, horticulture, animal science,
farming systems research, agroforestry, fisheries,
social sciences and agricultural engineering for
overall growth of agriculture in the region. The
complex has one centre each in every hill state of
the region located at Lembucherra (Tripura),
Kolasib (Mizoram), Imphal (Manipur), Basar
(Arunachal Pradesh) and Tadong (Sikkim) with its
headquarters at Umiam (Meghalaya). One KVK is
also attached to every centre of the institute (except
Mizoram) to disseminate the technology generated
through research under taken by it. In addition, the
institute provides logistic and academic support to
the CPGS of Central Agricultural University.
Headquarters of the institute’s is located at
Umiam, about 22 km from Shillong, covering an
area of about 101 hectare with a mild to steep slope
and flat valleys. At present, the area under
cultivation is around 70 ha. Research work of the
institute is carried out in 16 disciplines belonging
to agriculture, NRM animal sciences, fisheries and
social sciences. The institute has a very strong
extension activity and through its 12 KVKs pursue
wide and effective technology dissemination.
During the last 33 years of its existence the
institute major contributions were:
- Development of seven alternate farming
system models to replace shifting cultivation
and three IIFS models for increasing
cropping intensity.
- A model for efficient use of marshy land by
converting it to alternate raised and sunken
beds.
- Micro rainwater harvesting structure for hills

5
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Library

Budget(in lakh)
Budget

Allotted

Expenditure

Nature of Journal

Plan
Non-Plan

670.00
2355.00

669.00
2350.37

Books and reports
Back issues
Foreign journals
Indian journals
Hindi books

Human Resources
The staff position during the period under report
was as under

Sanctioned
7
184
255
133

21481
11,063
75
85
2035

Computer facilities
Computer facilities are available as per the need
and requirements of various divisions. The institute
has a rich computer database of library resources.
It also provides computerized database on
environmental degradation and meteorological
data. A website has been developed giving details
of every activity of the institute. Accounting system
of the institute is fully computerized.

Main Institute
Category
R.M.P.
Scientific
Technical
Administrative

No. of copies Available

Filled Vacant
6
1
112
72
237
18
122
11

KVK
Category
Scientific
Technical
Administrative
Supporting

IMPORTANT EVENTS
NAIP on “Livelihood Improvement and
Empowerment of Rural Poor through
Sustainable Farming Systems in North East
India”
The National Agricultural Policy and the Tenth
Five Year Plan for the country placed high priority

Sanctioned Filled Vacant
11
4
7
121
99
22
22
12
10
22
22
0

Mandate
- To undertake basic and applied research for delivering technologies based on sustainable farming
system for different agro- climatic and socio-economic conditions.
- To improve the productivity of crops, livestock and fishery.
- To act as a repository of information on natural resources, different farming and land use systems.
- To impart training in research methodology and application of improved technologies for
enhancing agricultural productivity.
- To collaborate with the state departments for agricultural development in the region and testing
and promotion of improved farming and land use systems.
- To collaborate with national and international agencies.
- To provide consultancy.
Thrust Areas
- To evolve sustainable integrated farming systems to replace jhum cultivation for increased
productivity.
- Restoration of degraded/ jhum fallow lands through tree based farming.
- Development of feed and fodder resources including locally available fodder for livestock.
- Improvement of citrus plantation to rejuvenate the citrus industry.
- To increase the overall productivity of different crops through research in cereals, pulses, oilseeds,
horticultural crops, fisheries and other economical crops.
- Animal health coverage and improvement of livestock production system.

6

Annual Report 2007-08

Linkages
To provide advisory services to the line departments of central and state government, public sector
undertakings and NGOs, the institute remains in touch with these departments and meetings/ trainings
are regularly organized. Biennial interface meetings are held at the institute to discuss various problems
of agriculture and related matters for research and development with the departments of agriculture,
horticulture and animal husbandry and fisheries of the respective state governments of the region. The
information generated through research is disseminated to farmers through line departments, off farm
research, kissan melas, field days and front line demonstrations (FLDs).
The institute also provides logistics and academic services to the College of Post- Graduate Studies,
Central Agricultural University, Umiam, Meghalaya .
on raising agricultural productivity as a means to
achieving rapid agricultural growth and reducing
rural poverty. Stagnating / decelerating productivity
in agricultural growth and declining total factor
productivity in agriculture have cast doubts on the
resilience of the rural sector in meeting the
challenges of food security and market driven
demand and supply in the competitive regime. To
address these challenges and to generate additional
income and employment for the rural poor, the role
of agricultural research and development is critical.
Another notable feature of agricultural
transformation is the growing regional disparity in
development. Disadvantaged regions did not gain
much from the development efforts. In this
direction, the Planning Commission of India
identified 150 disadvantaged districts in the country
to put extra emphasis for the development of these
areas. The National Agricultural Innovation Project
(NAIP) of ICAR is an attempt towards this
direction. The Project on “Livelihood Improvement
and Empowerment of Rural Poor through
Sustainable Farming Systems in North East India”
under Component-III (Sustainable Rural

Livelihood Security) of NAIP was launched on 6th
August, 2007 for implementing in the system
disadvantaged districts of NEH states (Arunachal
Pradesh, Meghalaya, Mizoram, Manipur,
Nagaland, Sikkim and Tripura). The project has
an outlay of Rs. 22.41 crore under consortium
mode. The seven disadvantaged districts in the
NEH states chosen for the NAIP Project are South
Garo Hills (Meghalaya), Upper Subansiri
(Arunachal Pradesh), Mon (Nagaland), Saiha
(Mizoram), Dhalai (Tripura), North Sikkim
(Sikkim) and Tamenglong (Manipur). The
programmes in the project include improved
package of practices for enhancing crop
productivity, farming system approaches, water
harvesting and multiple use of water, post-harvest
processing and value addition and strengthening
of SHGs for livelihood improvement of the poor
farmers in an integrated manner.
Annual Review and Planning Meeting of
Partners of IRRI Collaborative Project
Three days Annual Review and Planning
Meeting was held on 26-28th March 2008 at ICAR
Research Complex for NEH Region, Umiam
Meghalaya, under International Rice Research
Institute (IRRI), Philippines collaborative
programme “Managing Rice Landscapes in
Marginal Uplands for Household Food Security
and Environmental Sustainability”. Six
reprentatives of two institutes from Nepal, 5
reprentatives from AAU, Jorhat and 1 reprentative
from IRRI, Philippines and two scientists from
ICAR Research Complex for NEH Region,
Barapani, Meghalaya participated in this meeting.
Research development and future strategies of this
collaborative project have been discussed.

Hon’ble Chief Minister, Meghalaya Dr. D.D.
Lapang and other dignitaries in launching
workshop of NAIP
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WEATHER
was the hottest month than the others. Highest
maximum temperature recorded for a single day
was 31.50C on 9th August and lowest 13.40C on 25th
January. Mean monthly minimum temperatures
recorded varied from 6.8 0C in the month of
February to 20.40C in the month of July. Mean
monthly minimum temperature started rising from
February to July and then started declining and
recorded lowest 1.90C on 2nd February. Minimum
temperature was recorded highest 21.50C on 19th
April and 11th July. The Fig. 1 shows the variation
in mean maximum and minimum temperature
during Jan-Dec 2008.

The trend of different weather parameters e.g.
air temperature, rainfall, evaporation, wind speed,
Wind direction, relative humidity, bright sunshine
hour etc. recorded daily at ICAR, Umiam at 0622
hr, 0830 hr and 1322 hr during Jan-Dec’08 are as
follows:
AIR TEMPERATURE
The mean monthly maximum temperature
varied from 19.70C in the month of January to
29.70C in the month of April and 28.50C in the
month of May to 22.10C in the month of Dec. April

Table 1. Meteorological data for the year 2008 recorded at ICAR, Umiam
Months

Jan

Feb

Mar

Apr

Mean max temp (oC)
Mean min temp (oC)
Mean morning RH (%)
Mean afternoon RH (%)
Mean wind speed (km/hr)
Mean cloud cover
Total sunshine hours
Total rain (mm)
Total rainy days
Mean water temp (oC)
Total evaporation (mm)
Mean evaporation(mm)

19.7
7.3
76.8
60.6
2.9
4.4
6.3
34.3
3.0
10.5
32.2
1.5

20.3
6.8
62.5
58.6
3.2
3.2
6.8
4.7
5.0
10.7
32.7
1.6

26.1
11.8
58.3
49.5
4.6
4.5
5.7
69.7
10.0
16.3
65.9
3.0

29.7
15.7
60.4
53.1
4.6
4.0
7.7
58.4
9.0
20.7
90.3
4.3

May

June

July

Aug

Sept

Oct

Nov

Dec

28.5 27.9 28.0 27.8 28.1 26.5
17.2 19.6 20.4 20.2 18.9 15.9
78.2 86.4 90.7 90.1 86.4 85.1
72.0 77.0 72.9 73.7 73.8 70.7
3.1
2.5
2.2
2.4
2.2
2.2
4.8
6.3
6.6
6.3
4.6
4.3
6.0
3.7
2.9
3.0
4.4
NA
296.2 345.3 285.4 426.1 401.5 228.5
26.0 25.0 28.0 30.0 24.0 24.0
20.7 22.4 22.3 21.6 21.3 18.8
66.1 44.2 46.6 46.5 55.3 48.5
3.0
2.1
2.1
2.1
2.6
2.2

24.2
10.1
78.1
55.9
2.4
3.1
NA
36.4
1.0
14.9
38.3
1.8

22.1
9.1
82.5
60.3
2.1
4.5
NA
19.3
3.0
12.6
31.0
1.4

NA=not available
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19th April and lowest 0.4 mm on 17th February.
Evaporation was higher than the rainfall during
January and October month whereas rainfall was
higher than the evaporation during rest of the
months. This indicates the soil moisture stress only
during January and October The total evaporation
during January to December was 597.6 mm, which
is 256.0 mm less than the previous year (853.6.mm)
and 458.9 mm less than the yearly normal
evaporation (1056.5.mm). The Fig. 3 shows
correlation of daily evaporation with the variation
of wind speed and water temperature at ICAR,
Umiam.

RAINFALL AND RAINY DAYS
Total rainfall received during January to
December at Umiam was 2205.8 mm distributed
over 188 days. Yearly rainfall was about 891.1 mm
less than last year (3096.9mm) and about 193.9
mm less than yearly normal rainfall (2399.7mm)
but number of rainy days (60) were more than
normal. Rain occurred almost every month
throughout the year ranging from 4.7 mm in the
month of February to 426.1 mm in the month of
August. More than 90% (1983mm) of rainfall
received during May to October. Highest amount
of rainfall for a single day were recorded 92.3 mm
on 22nd Spetember The Fig. 2 shows variability
trend of rainfall, evaporation and rainy days during
2008.

WIND SPEED AND DIRECTION
Mean monthly wind speed ranged from 2.1 km/
hr in the month of December to 4.6 km/hr in the
month of March and April.. During the rainy season
wind was blowing at 2.2 to 2.5 km/hr, sometimes
gone upto 17.6kmph on 27th April. For a single day
mean wind speed was 5km/hr and above for 16
days and above 10km/hr for 3 days out of 365days.

EVAPORATION
Evaporation was measured by a USA-Class A
pan evaporimeter. Total evaporation was highest
90.3mm in the month of April. Evaporation
recorded in a single day was highest 6.0 mm on
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The wind speed was not significantly high to pose
problems to any crop throughout the year. Mean
wind direction during 2008 was mostly blown from
the Easterly to South easterly direction in the
morning hours and South westerly to westerly
direction in the afternoon hours.

SUN SHINE HOUR
The mean sunshine hour at Barapani ranged
from 2.9hrs in the month of July to 7.7hrs in the
month of April. The highest was recorded 9.8hrs/
day on 19 th April. The correlation between
sunshine, cloud cover and rainy days are depicted
in Fig. 5. A linear correlation was found with cloud
cover rather than rainy days.

RELATIVE HUMIDITY
Relative humidity at 0830 hr at Umiam was
highest 98% on 15th July and 27th October, and the
lowest 28% on 8thMarch. The relative humidity was
below 50% in the morning hours during February
and March months. Relative humidity recorded in
the evening at 1322hr was varying from 49.5% in
the month of March to 77% in the month of June.
The Fig. 4 shows the variations of relative humidity
during morning and afternoon of 2008 with respect
to temperature.

SOIL TEMPERATURE
In the morning hour the mean soil temperature
ranged from 13.1 to 24.50C and from 13.7 to 24.70C
at 5cm and 10cm depth of soil respectively. In case
of sub surface soil, the mean temperature ranged
from 14.2 to 25.60C and 15.1 to 26.50C at 20cm
and 30cm depth of soil respectively. The soil temp
variations at different depths during morning hours
are shown graphically in the Fig. 6.
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from 18.0 to 28.20C and 16.1 to 26.70C at 20cm
and 30cm depth of soil respectively. The soil temp
variations at different depths during afternoon
hours are shown graphically in the Fig. 7

In the afternoon hour the mean soil temperature
ranged from 21.5 to 30.70C and from 19.0 to 29.6
at 5cm and 10cm depth of soil respectively. In case
of sub surface soil, the mean temperature ranged

Table 2. Soil temperature variations at different depths during morning hours
Soil
depths

5cm
10cm
20cm
30cm

Months
Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

13.1
13.7
15.0
15.8

15.7
14.0
14.2
15.1

20.0
18.4
18.1
18.4

21.5
21.5
21.9
22.3

23.1
23.2
24.5
25.2

24.5
24.6
25.5
26.0

24.5
24.7
25.6
26.5

24.5
24.7
25.6
26.5

24.0
24.2
25.4
26.1

22.1
22.3
23.6
24.3

19.1
19.4
20.6
21.3

16.2
16.5
17.7
18.4

Table 3. Soil temperature variations at different depths during afternoon hours
Soil
depths

5cm
10cm
20cm
30cm

Months
Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

21.5
19.0
18.0
16.1

22.0
19.6
18.2
17.6

27.1
24.7
22.9
19.8

32.4
29.6
27.2
22.7

30.7
28.8
27.6
25.6

29.3
28.4
27.7
26.3

30.1
28.9
28.2
26.7

29.6
28.6
27.9
26.7

29.5
28.3
27.5
26.3

27.9
26.9
26.1
24.6

26.8
25.3
24.2
21.5

24.6
22.1
20.2
18.6
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RESEARCH ACHIEVEMENTS
Table 1. Superior rice genotypes identified for
upland

CROP SCIENCE

Rank

Genotype

RICE
RCRT - Upland
1
RCPL 1-115
2
RCPL 1-117
3
RCPL 1-113
4
RCPL 1-116
Best check (Bhalum- 1)

UPLAND
Evaluation of segregating generations
Eighteen F1 crosses obtained from line x testers
mating design involving Bhalum 1, Bhalum 2 and
RCPL 1-46 as lines and six other genotypes
received from similar altitudes of rest of the country
viz., VL Dhan 85, VL Dhan 207, VL 3400 and VL
SKAU 23 and SKAU 27 as testers were evaluated
in two replications. The crosses involving Bhalum
1 were found to be superior to other crosses and
their parents.

AVT (UH)
1
VL 30240
2
HPR 2530
3
Sukaradhan
Best Check (Bhalum 2)

Yield
(t/ha)

Duration
(days)

4.17
133
3.29
130
3.15
139
0.75
128
3.64
128
CV = 11.2%
3.89
3.83
3.81
3.42
CV = 9.9%

116
133
119
132

Among the cultures evaluated, RCPL 1-129 showed
better weed competing ability because of its fast
initial growth and greater canopy cover. This
culture had well developed root system with 4-6
tillers and 200 – 250 grains per panicle with more
than 80% spikelet fertility under no weeded
condition. It matures in 140 days and gives a
potential yield of 3.0 – 3.5 t/ha. For the cultures
RCPL 1-79, RCPL 1-85, RCPL 1-93, RCPL 1-97
and RCPL 1-106 with relatively low yield, there
was no significant difference between the control
plot and weeded one for the cultures. The cultures
which recorded higher yield than the best check
Bhalum 1 in no weeded plots were RCPL 1-129,
RCPLL 1-180 and RCPL 1-82. RCPL 1-129 was
also tried in farmers field under upland unterraced
condition and was found to yield better than
Bhalum –1 due to late maturity avoided bird
damage.

Identification of suitable upland genotypes for
kharif season
Research Complex Regional Trial (RCRT) was
conducted with seven genotypes along with two
checks under upland condition at Umiam. Superior
entry identified from this trial is RCPL 1-115 (a
selection from IR 755502-24-1-1-B). The genotype
recorded significantly higher yield than best check
Bhalum 1. The entry registered significantly
superior performance than the best check Bhalum
1 consistently for last three years. From the All
India Coordinated Rice Improvement Project
(AICRIP) one trial AVT (UH) was conducted and
superior entries recording significantly higher yield
than the best check Bhalum 2 were VL 30240, HPR
2363 and Sukaradhan (Table 1).
Identification of weed competing genotypes for
upland
Forty-two cultures of advanced generation were
evaluated for weed competing ability in rain fed
upland situation. Only one hand weeding 14 days
after sowing was done for no weeded plots while
for weeded plots standard weed control procedures
recommended for upland rice were followed.

LOWLAND
Crossing programme
Crosses were done in dialel mating design
involving RCPL 1-159, RCPLL 1-121, Chakhou,
Moirangpahou, Shasarang, IR 64, Daya and CR
30.
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Table 3. Superior varieties/hybrids identified
through AICRIP trials for lowland

Identification of suitable genotypes for kharif
season
Three Trials viz., RCRT-Lowland (LL), RCRTAromatic rice (AR) and RCRT-Fine grain (FG)
were conducted. Among the entries tested, RCPL
1-126 from RCRT – LL, RCPL 1-72, RCPLL 1160, RCM 16 and RCPL 1-73 from RCRT-AR and
RCPL 1-118, RCPL 1-76, RCPL 1- 73 and RCPL
1-75 from RCRT-FG were found promising and
their performance during the last three year was
consistent (Table 2).

Rank

AVT (IE)- Hills
1
SKAU 354
2
HPR 2336
3
Vivekdhan 82
4
VL 30424
Best Check (Lampnah 1)

IVT (IE)- Hills
1
HPR 2309
2
RP 2421
3
HPR 2177
Best Check

Table 2. Superior rice genotypes identified for
lowland
Rank Genotype

Yield
(q/ha)

Duration
(days)

RCRT – Lowland
RCPL 1-126
52.66
Best Check (Lampnah 1) 49.92
CV=7.5%

140
155
CV=7.5%

RCRT-Aromatic rice
1
RCPL 1-72
2
RCPL 1-160
3
RCM 16
4
RCPL 1-73

56.58
55.38
45.72
43.82
CV = 8.5%

150
150
155
155

43.96
42.58
40.76
40.28
CV = 9.3%

156
156
158
145

RCRT – Fine grain rice
1
RCPL 1-118
2
RCPL 1-76
3
RCPL 1-73
4
RCPL 1-75

Genotype

Yield
(kg/ha)

Duration
(days)

41.65
124
40.13
135
38.56
124
37.09
129
35.98
144
CD 5% - 4.61
CV = 10.8%

37.66
134
35.00
125
34.06
130
33.98
147
CD 5% – 5.8
CV = 9.3%

IVT (IM) Hills
1
RCPL 1-71
42.60
151
2
Vivekdhan 82
41.68
134
3
UPR 5005-36
41.40
133
Best check (Shahsarang 1) 41.28
149
CD 5% - 4.85
CV = 9.8%
IHRT
1
27P11
54.14
150
Best Check (Shahsarang 1)50.48
160
MLT on released hybrids
1
KRH 2
2
PSD 3
3
Lampnah 1

64.34
145
59.32
145
56.62
150
CD5% – 5.1
CV = 8.2%

Advancement of segregating generation
F3 populations of the crosses involving four
genotypes viz., Lampnah, Shahsarang, Nagaland
wonder rice and LAB-PG 520 (an early mutant
derived from anther culture) were evaluated for
high yielding and early maturity in rain fed
lowlands of Meghalaya. Among the 92 F+ families
evaluated, 79 have been selected for further
advancement. Twenty-seven families each of six
crosses in F6 generation were evaluated and total
twenty-seven families were advanced to further
generation. These families were selected and
included in the station trials to be conducted in
kharif 2008.

Thirteen homogenous populations were tested
along with the checks in the preliminary yield trial.
Among them, two cultures viz., RCPL 1-149 a
derivative of the cross IR 61979-1-3-2-2-1/UPR
1425-1-4 and RCPL 1-150 a derivative of the cross
Ngoba/IET-16470 were superior to the local check
Shasarang 1. From the AICRIP, three trials viz.,
AVT – Irrigated Early (IE), IVT-IE and IVT-IM
(Irrigated Medium) on varieties and two trials viz.,
Initial hybrid rice trial (IHRT) and multi-location
trial on released hybrids were conducted. Superior
entries recording significantly higher yield than the
best checks were presented in the Table 3.
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analysis produced 15 clusters in both upland and
low-land ecosystem. Six clusters in lowland and
four clusters in upland were single accession
clusters. Following a logarithmic strategy 40
accessions in lowland and 45 accessions in upland
were included in the core collections. The
percentage of range retention ranged from 46.72
(1000 grain weight) to 100 (filled grains/panicle)
in upland and 57.69 (leaf breadth) to 100 (filled
grains/panicle) in lowland core collection. Average
range retention was 87.93% in upland and 85.33%
in lowland core collection.
Based on grain yield/plant, Majhera 3, RCPL35, IR71524-44-1-2, Sungmangtsuk, Epyo,
Nkiapeau and Yimyu for upland and Lelhati,
Lapyagaol, Pusa33, Punsi mutant, Paijong, RCPL15P, UPR89-1190, Sawar, Mitonggijing, Jahanjia,
Rangboa, Ikorbao, Kalobordhan, Budomoni, Jowai
early, Xiang Zhong Xian for lowland were
identified as lines having potential for contributing
towards yield enhancement of improved varieties.

Collection, evaluation and characterization of
germplasm
An exploration to collect rice germplasm was
made during 8th to 19th December 2007 to
Sonitpur, Lakhimpur and Dhemaji districts of
Upper Assam and East Siang and West Siang
districts of Arunachal Pradesh. Number of rice
germplasm collected from different districts is
presented in Table 4.
Table 4. Rice germplasm collected during 2007
– 08
State

District
covered

Number of accession
collected

Assam

Sonitpur
Lakhimpur
Dheemaji

22
19
17

Arunachal Pradesh

East Siang
West Siang
Total

25
25
108

COLD TOLERANT RICE

Germplasm characterization and development
of core collection
Four hundred and forty three accessions of
upland and 391 accessions of lowland germplasm
were grown. Data were collected for 14 quantitative
characters in both ecosystems. Traits evaluated
were leaf length, leaf breadth, number of leaves,
plant height, flag leaf length, flag leaf breadth, days
to 50% flowering, tillers/hill, EBT/hill, panicle
length, spikelets/panicle, spikelet fertility
percentage, 1000 grain weight and single plant
yield.
The phenotypic coefficient of variations (PCV)
were higher for flag leaf length, flag leaf breadth,
leaf number, tiller number, spikelets / panicle,
spikelet fertility percent in the upland accessions
while in the lowland accessions only leaf breadth
and spikelet fertility percentage showed high PCV.
GCV also showed similar trend. Genetic advance
was high for plant height, leaf length, flag leaf
length, days to 50% flowering, spikelets/panicle,
1000 grain weight and single plant yield.
From the above set of germplasm a core
collection was constituted following a stratified
random sampling strategy. Hierarchical cluster

Identification of the high yielding cold tolerant
rice genotypes
Under the low land ecosystem of high altitude,
AVT including 17 test entries and three check
varieties viz. Khonorullo, Megha rice 1 and Megha
rice 2 was conducted at two different date of sowing
i.e. 17.4.07 and 16.5.07. Transplanting was done
40 days after sowing of nursery. From the results,
it was found that three entries viz., RCPL 1-81c (a
selection form IRCTN 91-95), RCPL 1-80 c (a
selection form IRCTN 91-57), RCPL 1-79 (a
selection form IRCTN 91-104 ) gave significantly
superior yield over the best check Khonorullo on
timely sowing. RCPL 1-71c and RCPL 1-79 gave
yield at par with the best check on late sowing.
Advancement of segregating generations
Twenty-two families of ten crosses viz., Newli
/ Nonglwai, Megha rice 2 / RCPL 1-7c, Nonglwai
/ RCPL 1-7c Megha rice 2 / Newli RCPL 1-3C /
RCPL 1-7C , Megha rice 2 / Nonglwai, RCPL 1-3c
/ Newli, Newli / Megha rice 2, RCPL 1- 7c /
Nonglwai and RCPL 1-7c / Megha Rice 2 in F4
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generations were evaluated for cold tolerance along
with their parents. Fifteen superior families were
selected for further advancement.

AGRONOMICAL PRACTICES

AICRP (Plant physiology)
Developing a mapping population for
identifying the QTL of cold tolerance
To map the QTLs of putative traits of cold
tolerance, IR 64 / RCPL 1-3c was selected for
developing a mapping population through single
seed descent method. One seed each from two
hundred F2 plants were selected and advanced to
F4.

Studies on photothermic indexing in rice
Twenty cultures belonging to different duration
groups under normal and late sown conditions were
tested with an objective to link a developmental
indicator for identifying the panicle initiation (PI)
stage under different cumulative degree days
(CDD) and cumulative nycto periods (CNP)
conditions. Mean genotypic performance in terms
of meeting the CDD and CNP requirements for PI,
flowering and maturity, number of nodes on the
mother tiller and yield under both sets of conditions
investigated. The study revealed that, group wise
late duration types were contributing to a
significant reduction in yield and are sensitive to
CDD and CNP variations. However, yield levels
of individual genotypes were in a range of 122580 g/m2 for early sown set while it was 0-206 g/
m2 for late sown set. Culture VL 30249 (580 g/m2),
AS 06016 (504 g/m2), HPR 2530 (457 g/m2), and
HPR 2336 (413 g/m2) were promising. On the other
hand, varieties other than Anjali (206 g/m2), IET
19287 (19.7 g/m2) and NDR 2706 are sensitive to
late sown conditions for Umiam (Meghalaya). It
was also tried to relate a developmental indicator
variable i.e. no. of nodes on the main or mother
tiller with PI stage. Total 3-5 node numbers were
found and it did not vary between the early and
late sown set and thus may serve as an indicator
for assessing the PI stage.

Rice quality analysis
a) Physical, cooking and processing
qualities: Twenty cultivars from Meghalaya
were studied for physical, cooking and
processing qualities. Grain length ranged
from 5.05 to 7.76 mm and breadth from 1.99
to 3.08. L/B ratio varied from 1.76 to 3.48.
100-kernel weight was highest in
Shahsharang and Bhalum – 2 (2.2g) and least
in Nongfugu (1.6 g). Alkali spreading value
varied from 2 to 7. Chalk content varied from
11 - 99%. Head rice recovery ranged from
16.7% to 69.8%. Milling percentage varied
from 54.66 to 76.93. Volume expansion ratio
ranged from 3.75 to 6.8. Water uptake varied
from 35 ml to 305 ml.
b) Proximate nutrient analysis: Eighteen
cultivars from Tripura were analysed for
proximate nutrients. Total crude protein
content ranged from 7.26% to 11.72%. Out
of the 18 varieties 4 varieties were of high
protein types. Total carbohydrate content
varied from 70% to 89.25%. Total fat varied
from 0.67% to 1.4% and crude fibre from
0.13% to 0.59%. Ash content ranged from
0.32% to 1.34%. Amylose content varied
from 4.2% to 30.1%.
c) Essential mineral content analysis:
Essential mineral contents of 28 cultivars
from Manipur and Tripura were analysed.
Fe content ranged from 4.9 ppm to 22.56
ppm. Zn content varied from 1.4 ppm to 30
ppm. Cl was absent in all the samples.
Phosphorus ranged from 32 ppm to 165 ppm.

Studies on N- Use efficiency in rice
The objective was to relate the influence of
nitrogen to the topological features of panicle for
understanding yield improvement in high yielding,
aromatic varieties and hybrids. Experimental
results revealed that the number of primary
branches did not differ due to N treatment
confirming that this character is more stable and
genetically controlled. As a result of N treatment,
there was an increase in number of secondary
branches per panicle. Increase in the secondary
branches was 10% from native N level (control) to
200 kg N/ha application. Maximum increase in
number of secondary branches was observed in
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hybrid variety PA 6444 and lowest in aromatic
variety Pusa Basmati 1. An average number of 12
grains per panicle increased due to N application.
There was an increase of 20 panicles /m 2
accounting to 8% increase in grain yield. Hybrid
PA 6444 had 58% higher grain yield than that of
Pusa Basmati-1. Present study clearly indicated
that, the number of secondary branches may be
improved by management practices and is largely
governed by environment, whereas primary
branches are determined by genetic background of
the cultivar.

assigned to main plots and five nutrient
management practices viz., FYM 10t/ha,
Recommended NPK (80:60:40 kg/ha),
recommended NPK + FYM 5t/ha, 50% NPK +
FYM 10t/ha and control to subplots in a split plot
design and replicated thrice. The nursery for all
the three establishment methods were sown on the
same day but transplanted on different date. For
SRI 10 days old seedling @ 1 seedling/hill with
25x25 cm spacing and for ICM 20 days old
seedlings @ 2 seedlings/hill with a spacing of 20 x
20 cm spacing was given. Whereas, under
conventional rice culture, 30 days old seedlings @
3 seedlings/hill with a spacing of 20 x 15 cm
spacing was used.
Similar to previous years, this year also higher
values of yield attributes i.e., number of panicles/
hill, grains/panicle, panicle weight and test weight
etc. were recorded in SRI followed by ICM method
of rice culture. The growth parameters like plant
height, dry matter production/hill and root
parameters like root volume and dry weight were
also significantly higher with SRI compared to ICM
and conventional practice. Whereas, maximum
grain yield (4.67 t/ha) was recorded with ICM
followed by SRI (4.61 t/ha), both of which were at
par with each other but remained significantly
superior to the conventional practice (4.21t/ha).
The higher grain yield in ICM was mainly due to
higher number of panicles/sq. m. compared to SRI
method. However, the grain, straw and total
biomass recorded with SRI and ICM were at par
with each other but remained statistically superior
to conventional practice in both the years. Lowest
grain yield and straw yield was recorded under
conventional practice. This was mainly due to poor
growth and yield attributes under conventional
practice compared to other two practices. Among
various nutrient management practices, application
of 50% NPK+ FYM10t/ha (4.81 t/ha) recorded the

Effect of stand establishment method and
planting geometry on productivity of lowland
rice under in-situ fertility management
A field experiment was conducted under in-situ
soil fertility management in lowland rice since. All
the crop and weed residues were incorporated into
the field time to time and only economic portion
of grain was removed from the field. No external
input whatsoever was applied to the field. Three
establishment method i.e. SRI, ICM and standard
practice were adopted with time planting geometry
i.e. 20x25, 20x20 and 20x15 cm. Result indicated
that ICM with 20 days old seedlings and 20x20
cm spacing recorded the highest grain yield closely
followed by modified SRI i.e., 10 days seedling
with 20x20 cm spacing and modified ICM with
25x25 cm spacing. Among various geometry in
standard practice, modified geometry i.e., 20x20
cm recorded the highest yield (4.9 t/ha). In case of
close spacing of 20x15cm, SRI establishment
methods recorded the highest yield (5.2 t/ha).
Effect of stand establishment methods and
nutrient management practices on lowland rice
Three stand establishment methods viz., system
of rice intensification (SRI), integrated crop
management (ICM) and conventional practice were

Table 5. Effect of stand establishment method and geometry on productivity of rice
Panicles/m2

Stand
establishment
25x25cm
SRI
ICM
STD

24.7
23.4
21.4

Grain yield (t/ha)

20x20 cm

20x15 cm

25x25cm

24.8
29.3
27.8

26.5
24.8
24.5

20.9
21.9
18.5
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highest grain yield that was at par with 100% NPK+
FYM5t/ha (4.86 t/ha).

grain yield of Shahsarang-1 was obtained with
FYM 20 t/ha+Azolla dual cropping (4.97 t/ha)
which is slightly higher than RDF+Azolla (4.93 t/
ha). The recommended dose of fertilizers (RDF)
could produce grain yield of 4.42 t/ha, which was
12.45% and 11.54% lower than FYM 20 t/
ha+Azolla and RDF+Azolla, respectively. Azolla
dual cropping continuously for five years was
found to improve grain yield by 53.86% as
compared to control. Application of FYM 10 t/ha
registered a grain yield of 3.62 t/ha, which
improved to tune of 26.69% when FYM was
integrated with Azolla dual cropping. Similarly in
case of FYM, 20 t/ha, Azolla could increase yield
by 8.75%. Application of rabbit manures @ 10 and
20 t/ha registered an yield of 3.95 and 4.62 t/ha,
respectively, which was 13.68 and 5.95% higher
than the yield due to Azolla dual cropping.

Ratooning of pre-kharif rice
A field experiment on double cropping of rice
was conducted under mid altitude subtropical
wetland valley ecosystem of Meghalaya. Pre-kharif
crop was transplanted and after the harvest of this
crop, half of the plot was left for ratooning and the
remaining half was transplanted. IR-64 (4.50 t/
ha), and Krishna Hamsha (4.33 t/ha) performed
well during pre-kharif season. The ratooning ability
of Sahsarang-1 (3.1 t/ha) and IR-64 (3.1 t/ha) was
found highly promising. Duration of main crop
varied from 134 to 155 days whereas, in case of
ratoon, it varied from 70 to 95 days. Ratooning
could save time (nursery and field preparation,
transplanting etc.), resources (labour, seeds etc.)
and gave higher productivity. It was observed that
cutting height of 30 cm recorded higher yield of
ratoon crop when harvesting of pre-kharif crop was
delayed beyond second week of August. For early
harvest (first week of August) 5-15cm cutting
height recorded yield at par with each other. For
getting good result, the pre-kharif crop should be
harvested at physiological maturity and not at dead
ripe.

Development of package of practices of prekharif rice
Development of nursery techniques of prekharif rice
The experiment was continued for the third year
in Split Plot Design with three replications. There
were three covered cultivation practices for prekharif rice viz., poly tunnel, poly house and poly
tunnel+open in main plots and five varieties viz.,
Krishna Hamsa, IR-64, Vivek Dhan-82, VL Dhan61 and Shahsarang-1 were kept in sub plots. The
results revealed that polytunnel+ open registered
maximum grain yield of rice. Amongst the varieties,
IR -64 and Krishna Hamsa registered maximum
yield during pre-kharif season. The seedling grown
in polyhouse were found vigorous but fails the
establishment in field after transplanting. The
seedling age was also determined for pre-kharif
rice. It was observed that seedling age of 45 and
60 days was optimum in registering maximum
yield. Amongst the varieties, IR-64 was the highest
yielder (3.65 t/ha) followed by Krishna Hamsa
(3.29 t/ha). The effect of seedling hardening
revealed that seedling grown in polytunnel up to
30 days followed by removal of polytunnels on
alternate day and night for 15 days and complete
removal of poly tunnel for 10 days, registered
maximum grain yield of pre-kharif rice. The yield

RCRT trial on aromatic and fine grain rice
Under RCRT trial-2007, nine aromatic and
seven fine grain rice varieties were tested under
standard package of practice in the lowland
agronomy field, Division of Agronomy, Umiam,
Meghalaya. Among aromatic varieties, IET 16313
(4.52 t/ha), RCM-16 (3.24t/ha) and IET-16332
(3.03t/ha) were found promising. Whereas, among
fine grain varieties, RCPL-1-118 (3.70 t/ha) and
RCPL-1-175 (3.39 t/ha) were found promising. All
the fine and aromatic varieties recorded grain yield
significantly lower than check variety Sahsarang
1 (5.03 t/ha). However, if higher market price and
demand of aromatic and fine grain rice are
considered, it may be profitable to grow such
quality rice.
Evaluation of organic sources of nutrients
The experiment was continued for the fifth year
with twelve treatments tested in RBD with three
replications. The results revealed that maximum
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conditions. Three sprays were given starting from
the appearance of the disease. Two sprays were
given at 15 days interval and third spray was given
at panicle initiation stage. Both new formulations
and check fungicides were found effective in
checking the blast severity and increasing the grain
yield over untreated check (Table 6).

was lowest of the seedling grown in polytunnels
without hardening treatment.
Agronomic evaluation of rice germplasms for
pre-kharif season
Krishna Hamsa, IR-64, Vivek Dhan-82, VL
Dhan-61 and Shahsarang-1 were transplanted on
15 March, 1 July and 15 August. It was observed
that during pre-kharif season, IR-64 registered
maximum grain yield (4.33 t/ha) followed by
Krishna Hamsa, while during main kharif season
Shahsarang-1 registered maximum yield followed
by VL Dhan-61 when the crop was transplanted
on 15 August all the varieties except Vivek Dhan82 and VL Dhan-61 did not perform well. At this
transplanting time Vivek Dhan registered 3.89 t/
ha followed by VL Dhan-61 (3.65 t/ha), indicated
that these varieties were promising under late
transplanting conditions.

Table 6. Evaluation of new fungicide against
blast disease

DISEASES
AICRIP
Uniform blast nursery trial
Out of 542 entries tested against rice blast
disease Pyricularia grisea, 149 entries were found
resistant.

Fungicides

Dose/
liter

Leaf
blast
severity
(%)

Neck
blast
severity
(%)

Grain
yield
(Kg/ha)

fenoxanil 5% +
isoprothiolane 30%
(RIL 013/F1 35 SC)
fenoxanil 5% +
isoprothiolane 30%
(RIL 013/F1 35 SC)
trifloxistrobin 25% +
tebuconazole 50%
(Nativo 75 WG)
tricyclazole
(Baan 75 WP)
isoprothiolane 30%
(Fuji-One 40EC)
kasugamycin
(Kasu-B 3 SL)
carpropamid
(Protega)
Untreated check

1.5 ml

19.3
(4.4)*

18.5
(4.4)

2025

2.0 ml

19.3
(4.4)

9.3
(3.0)

1850

0.4 g

14.8
(3.9)

14.5
(3.9)

1875

0.6 g

7.3
(2.7)
5.3
(2.4)
15.0
(3.9)
12.5
(3.6)
36.0
(6.0)
0.55

7.0
(2.6)
8.8
(3.0)
16.5
(4.1)
13.8
(3.7)
37.8
(6.1)
1.14

1950

1.5 ml
2.5 ml
1.0 ml

CD (P=0.05)

2075
1950
2250
1275
367.9

*Square root transformed values

Field monitoring of virulence of Pyricularia
grisea
The nursery included twenty-five cultivars
consisting of international differentials, donars and
commercial cultivars. IR 64, Tetep, Raminad str 3,
NP 125, Rasi, C101 LAC, C101 A52, A57 and Usen
were found to be highly resistant against blast
disease. Co 39 and HR 12 were highly susceptible.
Virulence pattern was found to be different from
the previous year (2006) reaction.

Evaluation of fungicides against blast disease
Seven fungicide formulations viz. propineb
(Antracol 75 WP), carbendazim+ mancozeb
(Companian 75 WP), tricyclazole (Dhanteam 75
WP), carbendazim (Dhanustin 50 WP), mancozeb
(Indofil M-45), validamycin (Rhizocin 3 L) and
hexaconazole (Sitara 5 EC) were evaluated against
leaf and neck blast disease. HR 12 was used as a
test variety under lowland conditions. Four sprays
were given starting from the appearance of the
disease. Three sprays were given at 10-15 days
interval and fourth spray was given at panicle
initiation stage. Tricyclazole was found
significantly effective in checking the blast severity
and increasing the grain yield over untreated check
(Table 7).

Evaluation of new fungicides against blast
disease
Two new fungicide viz. trifloxistrobin 25% +
tebuconazole 50% (Nativo 75 WG) and fenoxanil
5% + isoprothiolane 30% (RIL 013/F1 35 SC) were
evaluated against leaf and neck blast along with
standard check fungicide like tricyclazole etc. HR
12 was used as a test variety under lowland
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Table 8. Management of rice blast with
biopesticides

Table 7. Evaluation of fungicides against blast
disease
Fungicides

Dose/
liter

Leaf
blast
severity
(%)

Neck
blast
severity
(%)

Grain
yield
(Kg/ha)

Fungicides

Dose/
liter

Leaf
blast
severity
(%)

Neck
blast
severity
(%)

propineb
(Antracol 75 WP)
carbendazim+
mancozeb
(Companian 75 WP)
tricyclazole
(Dhanteam 75 WP)
carbendazim
(Dhanustin 50 WP)
mancozeb
(Indofil M-45)
validamycin
(Rhizocin 3 L)
hexaconazole
(Sitara 5 EC)
Untreated check

3.0 g

16.3
(4.1)*
16.3
(4.1)

32.0
(5.7)
29.3
(5.5)

1600

1.5 ml
2.5 ml
2.5 g
5 kg/ha
1.0 g

3.7
(2.0)
4.0
(2.0)
16.0
(4.0)
38.7
(6.3)
46.3
(6.8)
34.7
(5.9)
1.14

1867

Biofer
Defender
Florezen-P
Trichozen-T1
Bavistin 50 WP
Untreated check
CD (P=0.05)

25.3 (5.1)2
27.5 (5.3)
27.3 (5.3)
17.5 (4.2)
10.5 (3.3)
29.3 (5.4)
0.57

12.8 (3.6)
19.5 (4.4)
17.5 (4.2)
14.3 (3.7)
11.5 (3.4)
21.0 (4.6)
0.89

CD (P=0.05)

1.5 g

0.6 g

4.3
(2.1)
1.0 g 6.7
(2.7)
2.5 g 17.7
(4.3)
2.5 ml 31.7
(5.7)
2.0 ml 18.0
(4.3)
38.7
(6.3)
0.84

1400

Grain
yield
(Kg/ha)

1725
1725
1725
1500
2025
1500
466.9

1400
1

Soil application, 2 Square root transformed values

1733
1567

RCPL 1-116 and RCPL 1-45 resistant to stem borer
of rice. All the varieties under experiment were
resistant to leaf folder and none of the varieties
was found resistant to gundhi bug.

967
933
255.3

Evaluation of new insecticide molecules against
rice pests
New insecticide molecules Rynaxypyr 04% G
and Rynsxypure 20 SC were evaluated against rice
stem borer, rice leaf folder and rice root aphid. Each
of the insecticides applied twice at an interval of
30 days starting with 20 days after sowing.
Rynaxypyr 04% G @ 3 g a.i./ha and Rynsxypure
20 SC @ 30 ml a.i./ha were found significantly
effective in controlling rice stem borer, rice leaf
folder and rice root aphid.

* Square root transformed values

Biopesticides for management of rice blast
disease
Two botanicals viz. Biofer, Defender and two
biocontrol formulations Florezen-P and TrichozenT along with chemical check (Bavistin) were
evaluated for management of rice blast. Four sprays
were given starting from the appearance of the
disease. Three sprays were given at 10-15 days
interval and fourth spray was given at panicle
initiation stage. All test formulations were used as
spray except Trichozen-T which was applied in soil
@ 5 kg/ha. Trichozen-T was found significantly
superior over unsprayed plots in checking blast
infection in var. HR 12 under lowland situation
(Table 8).

MAIZE
Genetic improvement of two gene pool
Two gene pool – white kernel and yellow kernel
created from the germplasm collection were
improved through selection. The mean, range and
phenotypic coefficient of variation (PVC) % for
different yield components are given in Table 1
and 2. The range and PCV% reveals that large
variation were observed for most of the traits and
further selection would be effective for these
components.

INSECTS AND PESTS
Varietal screening against major insect pests
Nine rice varieties viz. RCPL 1-113, RCPL 1114, RCPL 1-115, RCPL 1-116, RCPL 1-117,
RCPL 1-45, RCPL 1-46, Bhalum 1 and Bhalum 2
were evaluated against major insect pests of rice
under upland conditions. RCPL 1-46, RCPL 1-115
and Bhalum 2 were recorded as susceptible and
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and RCM 1-3 were maintained. Selfed progeny (S2) lines from four putative QPM lines were
developed.

Table 1. Range mean and PCV of different yield
components of yellow gene pool
Character

Range

Mean± SE

Plant ht(cm)
Ear ht(cm)
Cob length(cm)
Row/cob
Kernel/row

215.4-314.4
107.3-208.6
22-33
14-22
20-49

275.8 ±12.3
150.3 ±9.9
25.6 ±0.5
15.4 ±0.9
32.2 ±0.8

PCV (%)

Yield evaluation trials
Nine All-India Coordinated Trials from DMR
namely IET 61 Z-1, IET 62 Z-1, IET 63 Z-1, AET
I 66Z-1, AET I 67 Z-1, AET I 68 Z-1, AET II 70 Z1, AET II 71 Z-I and AET II 72 Z-I were conducted.
Entries significantly higher than check were
identified as collated in Table 3

29.6
36.2
26.9
15.6
13.2

Table 2. Range mean and PCV of different yield
components of white gene pool
Character

Range

Plant ht(cm)
116.5-286.50
Ear ht(cm)
78.00-145.23
Cob length(cm)
14.5-20.15
Row/cob
10-18
Kernel/row
12-36
Kernel yield/plant(g) 24.3-95.6

Mean± SE

PCV
(%)

DISEASES

175.68 ± 10.35
103.25±5.6
18.05± 0.5
14.56 ± 0.6
19.56±1.0
69.8±7.8

18.5
9.6
6.5
15.6
22.0
32.56

AICMIP
Ten genotypes were evaluated for naturally
occurring diseases in 1-5 rating scale under trap
nursery trial from AICMIP. The genotypes, V 346
and CML 357 trapped Tucicum Leaf blight
(Exserohilum turcicum) with the rating of 4.0 and
3.5 respectively, Maydis Leaf Blight
(Helminthosporium maydis) was recorded in V 335,
V 346, CM 119 and CML 357 with rating of 3.5,
4.5, 3.5 and 4.5 respectively. The seed rot

Maintenance of germplasm
Ninety three lines collected from Nagaland,
Sikkim, Manipur, Mizoram , RCM 1-1, RCM 1-2
Table 3. Promising entries from AICMIP trials
Trials

Entries

Entries significantly higher than check

Best check

1. IET 61 Full season
maturity

40+4 check

JH 11693 (4.64 t/ha), PRO 373 (4.53 t/ha),Kaveri 50
(4.50 t/ha), MM 8255 (4.42 t/ha), OM 7676 (4.34 t/ha)

Prabhat (4.21 t/ha)

2. IET 62 Medium
maturity

35+2 Check

JH 11508 (5.02 t/ha), BH 40702 (5.0 t/ha),
CP 828(4.96 t/ha)

BIO 9637(4.82 t/ha)

3. IET 63 early
maturity

18+4check

JH 3956 (51.0 q/ha), UMC 1(4.98 t/ha), X 121
(4.86 t/ha)

Kiran (4.68 t/ha)

4. AET I 66 Medium
maturity

3+2check

NONE

BIO 9637(4.96 t/ha)

5. AET I 67 early
maturity

5+2 check

MCH 35(5.12 t/ha)

Prakash (5.02 t/ha)

6. AET I 68 extra early

8+2check

FH 3356 4.84 t/ha), VL 113 4.79 t/ha)

HIM 129 (4.72 t/ha)

7. AET II 70 Medium
maturity

2+2check

JKMH 44 (4.65 t/ha )

NAVJOT(4.58 t/ha)

8. AET II 71 early
maturity

2+2check

NONE

X 3342( 5.0 t/ha)

9. AET II 72 extra early

4+3check

FH 3294(5.2 t/ha)

SURYA (5.0 t/ha)
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made and segregating generations advanced for
developing new genotypes.

(Aspergillus spp.) was observed in V 335, CM 115
and CM 118.
Screening for Turcicum leaf blight resistance
Of 81 genotypes screened, 3 (F H – 3358, F H –
3356, COMP. R - - 2005 – 5) extra early, one (M C
H – 35) early, 8 (H K H 302, BISCO – 111, BIO –
9637, KLM – 1, BISCO - 555, B H – 4068, BISCO
– 855, BIO – 9637) medium and 16 (B H – 4065, S
M H – 3904, J K M H - 502, J H – 11116, P R O –
371, 22 K 40, 30 R 88, SEEDTEC - 2324, J H –
11117, P A C – 740, J H – 10704, BIO - 9681), B
H – 4066, M C H – 33, PRO – 365, P H S - 54) full
season maturity, were found resistant. Three (F H
- 3294, F H - 3352, F Q H – 4567) of extra early, 6
(L – 229, B H – 4067, V – 37, 25K 60, L – 166, L
– 230) of medium and five (30 R 77, PARBHAT,
PRO - 311, B H – 4064, B H – 4070) of full season
maturity were moderately resistant. Rest of 39
genotypes showed susceptible (2.75 to 4.75)
reaction in 1-5 disease rating scale.

Ricebean
Evaluation of fodder ricebean
An IVT was conducted with 6 genotypes of
fodder ricebean received through AICRP. Based
on the green plant weight and green leaf weight 3
promising genotypes were identified. Genotype
RB1 was the best performer. Green plant weigh
(GPWT) in this genotype was 226 g/plant and green
leaf weight (GLWT) was 41.3 g/plant. Other two
promising genotypes were RB4 (196.5 g – GPWT
& 42 g GLWT) and RB 7 (155g GPWT and 40.9g
GLWT). Among these genotypes green leaf weight/
plant was not significantly different. There was no
significant difference in days to 50% flowering,
which ranged between 100 – 102 days.
Germplasm evaluation
Sixty-nine core germplasm of ricebean were
evaluated in augmented design (5.25 m2 each) with
RCRB 1-6 and RBS – 16 as checks. Four
genotypes, as collated in Table 1 were superior to
checks in their yielding ability. But, the best
yielding genotype BKSB 221 was late compared
to all others.

INSECTS AND PESTS
Biology and feeding pattern of maize stem borer
(Chilo partellus)
Egg period lasts for 3-7 days; larval period 1824 days; pupal period 7-9 days; and adult longevity
ranges from 6-9 days for female and 5-7 days for
male. The total life cycle takes about four weeks
and 4 -5 overlapping generations were observed in
a season. Eggs are laid on the underside of leaf as
egg mass. First instar larvae after hatching mine
into the midrib and bore into stem upon reaching
it. The larvae feed internally and frass can be seen
from the boreholes. Due to this the growing shoot
is severely affected and sometimes the newly
emerging leaves get disfigured and dry up.

Table 1. Promising genotypes identified from
ricebean germplasm collection
Genotype
BKSB – 221
BKSB – 199
BKSB – 165
BKSB-= - 233
RCRB 1-6 ©
RBS 16
CV

DF 50%
124
98
80
96
89
85

5m2 Yield
771.3
727.7
712.7
803.8
518.9
678.53
11%

Advancement of segregating generations
Out of 68 F6 lines of photo-insensitive ricebean
crosses selected from the spring for advancement
and grown in kharif, 4 lines were selected for
advancement. Out of 468 F 4 lines of photoinsensitive ricebean crosses, 108 lines were
advanced to next generation. Eight interspecific

PULSES
Five different pulse crops viz., ricebean,
Urdbean and Rajmash in Kharif; pea and lentil in
rabi were evaluated in various trials for
identification suitable genotypes. New crosses were
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crosses of urdbean and ricebean were made and
F1 seeds obtained.

pod descent and plant to row methods were
followed.

Rajmash

Lentil

Sixty-three lines were evaluated in augmented
design with varieties Uday and Chitra as checks.
Six genotypes were identified as promising as
collated in Table 2.

Seven identified genotypes were grown for the
3 year for yield evaluation. Yield and maturity
data of the genotypes are presented in Table 3. VL
– 4 (2.52 t/ha) was the best genotype followed by
VL – 126.
rd

Table 2. Performance of rajmash genotypes at
Umiam
Genotype

Carmel
ECAB 0524
ECAB 0527
Mexico
ECAB 0621
Mac 12-2
Uday
Chitra
CV
DS – 13.8.07

Duration
(days)
87
83
87
87
83
87
87
83

Table 3. Yield performance of selected lentil
genotypes at Umiam

Yield
(g/4.m2)
104.70
73.55
64.22
61.04
59.27
57.88
33.00
51.60
12.8%

Genotype

Duration
(days)

Yield
(t/ha)

PL – 639
VL –120
L – 414
VL –126
L – 305
L – 306
VL – 4

150
133
138
140
135
150
135

1.38
1.62
.83
1.91
1.09
.78
2.52

BIOTECHNOLOGY

Urdbean

Pigeonpea
In pigeonpea, 12 days old leaves when
inoculated in the callusing medium gives better
callusing then the leaves that are younger or older
to it. Among the genotypes, TRA-1 a local genotype
was the best. The callusing percentage was more
than 95%. BAP and 2,4-D were the hormones
used for callusing. The matured callus was
transferred to the regeneration medium containing
BAP and Kinetin in different concentrations. The
regenerated plants after attaining a height of about
2 cm were transferred to the root inducing medium.
The fully grown plants were transferred to the green
house for acclimatization.

Thirty-nine genotypes were evaluated in RBD
with 3 local checks Pahelodal 4, MZ-1 & MZ-2.
Promising genotypes identified from the trial were
KU-507 (0.42 t/ha), KU 504 (0.42 t/ha), Shekhar
(.40 t/ha) KU 549 (.41 t/ha) and KU 551 (.40 t/ha)
compared to checks Pahelodal 4 (.37 t/ha), MZ-1
(.21 t/ha) and MZ-2 (.30 t/ha). All these genotypes
matured between 74-80 days.

Pea
Two coordinated trials, AVT-1 (Tall) and AVT2 (Tall) were conducted. Best genotype from AVT2 tall was P7-501 (2.36 t/ha-122 days) and from
AVT-1 Tall was P7 – 526 (1.95 t/ha – 122 days). F2
genotype from 22 crosses involving TRCP-8,
TRCP-9, DDR – 39, DDR-60, DDR – 63, DDR –
50, MNPL – 2, DDR – 64 and DMR – 50 were
advanced to next generation. Two methods, single

Chickpea tissue culture and transformation
Induction of multiple shoots from embryos
Embryos were excised from surface sterilizedpre-soaked seeds, sliced into two halves (Fig. 1a)
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was used and 3% sucrose was used as carbon
source.
Response of embryos to different combinations
of shoot induction medium is given in Table 4. As
is evident from the table the medium combination
‘SMD’ was the best and produced on an average 5
shoots/ embryo slice.

and grown on MS salts + B5 vitamins + BAP,
various concentrations of glutamine and silver
nitrate.
After 2 weeks of culture in presence of light,
embryos with developing shoots (Fig. 1b) were
transferred for shoot elongation on medium
containing MS salts +B5 vitamins + BAP glutamine
and 1/10th concentration of silver nitrate used in
the previous step and cultured in the light.
Subculture to the same medium was done at 15
days interval. After 4 weeks in the elongation
medium, shoots were transferred to root induction
medium containing half strength MS salts and
vitamins and IBA. Shoots were grown on a nutrient
pad kept soaked in the medium. After about 45
days, plants with well formed roots were first
transferred to MS ½ medium without hormone for
15 days and then to a mixture of autoclaved soil
and cocopit. pH of all media were adjusted to 5.8
before autoclaving, for semisolid media 0.8% agar

Table 4. Shoot induction from embryo slices in
different medium (cv. C235)*
Medium No. of embryo
slices/exp.
SM A
SM B
SM C
SM D
SM E
SM F
SM G
SM I

25
25
25
25
25
25
25
25

No. of shoots/
slices
3-4
2-4
0-01
4-7
2-3
0-3
2-4
0

% slice
responding
82.1
65.6
28.3
89.6
66.6
23.3
42.3
0

* Average of 4 sets.

Fig. 1. a. Sliced embryos. b. Multiple shoots formed from sliced embryo.
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Callus induction and plant regeneration from
epicotyl
Epicotyl explants prepared as described above
were cut into 3-4 mm pieces : (i) horizontal (ii)
vertical or (iii) horizontal and then vertical. Calli
were induced from these pieces on medium
containing MS salts + B5 vitamins + 2,4-D +
kinetin glutamine and silver nitrate.
After 45 days of induction calli with small
embryoids were transferred to maturation medium
with the same composition as above but with IBA
and BAP as hormone supplement. Another set was
maintained in the medium of same composition but
with 1/10th concentration of silver nitrate. Calli
were allowed to mature for 20 days after which
they were transferred to regeneration medium
which contained the same salts, vitamins glutamine
and BAP as hormone supplement but without silver
nitrate. Rooted plants were transferred to soil as
described in section 1.

For establishment in soil, it was necessary to
cover the plants with plastic cups with periodical
removal of cover. The combination of cocopit and
soil was better than cocopit alone or vermiculite
alone. However, survival in soil after 45 days was
less than 1%.
Multiple shoot induction from epicotyl segments
Epicotyl from 7-days-old seedlings were cut
into 1-2 cm segments and grown on medium
containing MS salts + B5 vitamins + BAP + kinetin
+ glutamine + silver nitrate. After 3 weeks of shoot
induction in this medium epicotyls with multiple
shoots were transferred to the same medium but
with 1/10 silver nitrate. After another 2 weeks roots
were induced from elongated shoots in medium
containing MS salts (1/2 strength) + B5 vitamins +
IBA glutamine. Rooted shoots were transferred to
soil as described before.

Fig. 2. a. Shoots developing from epicotyls segment. b. Developed shoots rooted on rooting medium

Fig. 3 a. Nodular embryogenic calli formed in presence of glutamine and silver nitrate. b. Loose nonembryogenic calli in the control plates
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Fig 4. Plant regeneration from epicotyls-derived calli.

Table 6. Callusing percentage from three
different types of epicotyl explants

Among the media compositions tested CIMD
was best for callus induction using horizontally cut
epicotyls (Table 5) and subsequent plant
regeneration. It was necessary to maintain calli
under diffused light as long as silver nitrate was
used. It was also necessary to reduce silver nitrate
concentration to 1/10th in the maturation medium.

Cut type

Vertical
Horizontal
Horizontal +
Vertical

Table 5. Callus induction from epicotyl in
different medium (cv. C235)*

Medium

No. of
explant/
exp.

% of explant
producing
calli

36

86.11

13.88 (5)

CIM B

31

74.19

Nil

CIM C

30

83.33

Nil

CIM D

34

67.65

52.94 (18)

CIM E

29

86.2

6.90 (2)

CIM F

21

52.38

Nil

CIM G

24

50.00

12.50 (3)

CIM H

35

91.42

8.57 (3)

CIM I

24

87.50

Nil

70
67
48

Callusing
%

Regeneration
%

64.28
80.60
77.08

35.66
54.8
22.98

Agrobacterium-mediated transformation of
embryos
Explants were prepared by cutting embryos into
two halves. Embryo pieces were plated on the shoot
induction medium SMD (without silver nitrate)
with 100µM acetosyringone and 5µl aliquot of
bacterial suspension (OD600 – 0.06) was added to
each of the embryo slice. Embryo slices were then
incubated in diffused light for 4 days. After
cocultivation embryos were washed for 2 hours (3
changes) in 500 mg/l cefotaxime with constant
agitation. After blotting, the embryo pieces were
cultured in SMD medium with 250 mg/l
cefotaxime. Shoot and root inductions were done
as described in section 1 in presence of 30-mg/l
hygromycin as selective agent. Rooted shoots were
transferred to soil in plastic cups.
Bacterial strain LBA4404 containing the
plasmid pCAMBAC (CryIAc) was used.
Transformation frequency, as calculated from the
shoots rooted on 30-mg/l hygromycin, was 0.7 –
3.2%.

Regeneration
%

CIM A

No. of
explants/
exp.

* Average of 3 sets

Among three different types of explants,
horizontally cut explants were better than the other
two (Table 6).
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zinckinella were recorded with dominance index
significantly equal, whereas during SeptemberOctober, the pod borer complex was dominated by
Apion clavipes with negligible population of other
two species. In the first season, the larval
population peaks observed were in the last week
of March, first week of April and second week of
April for A.clavipes, M.obtusa and E.zinckinella,
respectively. During the larval counts, three kinds
of pod damage were observed viz. pods with
A.clavipes and M.obtusa, pods with only M.obtusa
and pods with all the three larvae. The yield loss
was observed 32 % due to this pest complex.
During the second season, A.clavipes was the
predominat pest while the presence of other two
species was negligible which could be due to the
unfavourable weather conditions and yield losses
estimated was 86 %. In the first season, yield loss
was significantly lower owing to the presence of
M.obtusa and E.zinckinella , A.clavipes which
could not multiply unlike in the second season.
A.clavipes life cycle takes longer than the other
two species, especially M.obtusa and the pod
consumption per larva was more than one in the
case of A.clavipes whereas in M.obtusa it was only
one. A.clavipes mortality was observed more
whenever it was found in combination with other
two species. The experiment was also conducted
in the glasshouse condition and the results were
similar to field conditions. Thus there exists a clear
evidence of interspecific competition among the
species fighting for the same niche.

Agrobacterium-mediated transformation of
epicotyl segments
Epicotyl explants were prepared from 7 day old
seedlings. These explants were infected (LBA4404,
pCAMBAc) by soaking them in OD 600 – 0.6
bacterial suspensions for 45 minutes. Before
soaking, the explants were pricked at several places
using a sterile needle. Infected explants were
blotted dry and co-cultivated for 3 days on shoot
induction medium without silver nitrate but with
2% mannitol. After the co-cultivation period,
explants were washed thoroughly, blotted dry and
grown on shoot induction medium with silver
nitrate, 250 mg/l cefotaxime for 7 days and another
3 weeks on the same medium but with 30 mg/l
hygromycin under diffused light. Surviving shoots
were rooted in root induction medium containing
30mg/l hygromycin. Transformation frequency
ranged from 0.5 – 1.5%.

INSECTS AND PESTS
Pigeon pea
Competitive suppression of pod boring weevil
damage
Field experiments were conducted to assess
yield losses due to different pod borer species in
pigeon pea. During pod formation stage (MarchApril), three different pod borers viz. Apion
clavipes, Melanagromiza obtusa and Etiella

Fig 5 a. Transformed plant from embryo slice growing on hygromycin. b. Transformed plant from
epicotyl growing on hygromycin.
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Field pea

CROPPING SYSTEMS

Insect pests of gram and pea
Pod borer Helicoverpa armigera, cut worm
Agrotis ipsilon and leaf miner and semilooper were
observed as the the major lepidopteran pests of
gram and pea, respectively. On an average pod
borer causes 20-40% damage to gram annually.
Among various botanicals and conventional
insecticides evaluated for their efficacy on pea
aphids, imidacloprid @ 0.5 ml/l was highly
effective in controlling the aphids to the extent of
95%, followed by dimethoate, achook, nimbicidine,
karanjin, neem oil and anonin over control.

Crop intensification in lowland/marshy land
Evaluations of rice based cropping system for
low land on temporary raised beds
The experiment was continued for the 5th year
to find out suitable cropping sequence for lowland
area. The data (Table 1) indicated that adoption of
vegetables in cropping system significantly
improved system productivity, production
efficiency and benefit: cost ratio. Growing of maize
during pre-kharif season was also beneficial as
compared to rice-fallow. However, when maize was
grown for green cobs, the system productivity was
improved to the tune of 20.17 t/ha. But maximum
system productivity of 38.20 t/ha was recorded with
rice-tomato followed by rice-potato and ricecapsicum cropping sequences. The performance

OILSEED CROP

Table 1. Production potential of rice based
cropping system in lowland area

Linseed
Seven varieties namely FT 896, JRF 1, JRF 2,
FT 897, JRF 4, FT 895 and JRF 3 from CRIJAF,
Barrackpore were evaluated in Rabi 2007-08.
All genotypes were medium in height except
JRF 3 which was taller than others. No. of branches
/ plant varied from 3 to 4. Days to flowering ranged
from 85 to 90 days. Genotypes JRF 2 and FT 895
showed higher seed yield /per plant whereas, FT
897 showed higher biomass production with high
yield. However, genotypes JRF 2 and FT 895 also
possessed considerably high biomass. These three
genotypes showed potential in this region.

Cropping system

Kharif
crop
yield
(t/ha)

Rice – Potato
Rice – Tomato
Rice – Capsicum
Rice – Frenchbean (Pole)
Rice – Frenchbean (Bush)
Rice–Maize (green cobs)
Rice – Maize (grain)
Rice- fallow
P=(0.05)

4.57
4.31
4.45
4.81
4.90
4.25
4.17
5.28
0.11

Summer Total
crop
system
yield
productivity
(t/ha)
(t/ha)
18.54
29.05
12.54
13.01
8.54
87.05
3.54
-

23.08
38.20
25.28
19.99
14.86
18.76
8.89
5.28
0.55

Table 1. Mean of different yield components of seven varieties of flax
Genotypes

Plant ht
(cm)

Branches/
plant

Days to 50%
flowering

Seed yield
(g)/plant

Dry biomass (g) /plant
excluding seed

FT 896

75.43

2.73

85.00

10.13

15.75

JRF 1

74.46

2.96

86.33

11.60

15.50

JRF 2

87.80

3.46

87.66

14.60

16.54

FT 897

80.93

2.93

84.33

13.80

19.06

JRF 4

87.13

3.33

91.00

10.94

16.56

FT 895

86.56

3.83

84.00

14.95

18.00

JRF 3

90.96

2.86

88.00

12.41

16.73
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rice after harvest of summer crop was also assessed.
It was observed that adoption of different crops
significantly influenced grain yield of rice (Table
1). Maximum grain yield was recorded with ricefallow system followed by rice-frenchbean (4.81
t/ha). The lowest rice yield was found with ricemaize grown for green cobs or grain purpose.

maximum sunken bed rice yield with groundnut
followed by soybean.
The effect of height of raised beds on the growth
and yield of crops was also assessed. Four raised
bed heights i.e. 10, 20, 30 and 40 cm were kept in
main plots and four crops (maize, rice, soybean
and groundnut) were arranged in sub plot. The
treatments were tested in Split Plot Design with 3
replications. The data revealed that at 10 cm raised
bed height all the crops showed lowest yield except
rice. As the height of raised beds increased the yield
of maize, groundnut and frenchbean increased up
to a raised bed height of 30 cm. The yield further
improved at 40 cm raise bed height but the
difference was not significant During rabi season,
raised beds of 0 , 10, 20, 30 and 40 cm above
moisture levels were kept in main plots and pea,
lentil, toria, mustard and rajmash were arranged in
sub plots. The treatments were tested in two factors
Split Plot Design with three replications. The yields
of all the crops were converted in to pea equivalent
yield (PEY). It was observed that at 0 cm raised
bed height, al the crops showed very poor yield,
which at 30 cm, the yield was recorded maximum,
The yield recorded at 40 cm was comparable with
30 cm raised bed height. Amongst the crops,
maximum yield in terms οf PEY was recoded with
rajmash and pea. While the, lowest yield was
recorded with toria.

Evaluation of rice based cropping system on
permanent raised bed
Upland rice based cropping systems were
studied on permanent raised bed. Twelve cropping
sequences were evaluated in RBD with three
replications. It was observed that cropping intensity
of 200 and 300 % markedly increased system
productivity as compared to 100% cropping
intensity (rice-fallow). Among the cropping system,
rice-vegetable-vegetable and rice-vegetable based
cropping sequences recorded maximum system
productivity. Maximum rice equivalent yield
(REY) of 40.19 t/ha was registered with rice-peafrenchbean followed by rice-toria-tomato (35.93
t/ha). The rice-toria was the poor yielder recording
5.40 t/ha REY, which was however, 40.12% higher
over rice-fallow, indicated that double or triple
cropping sequence were more productive than
mono cropping.
Effect of height and width of raised bed
The experiment was continued to work out
suitable size of raised bed for increasing land use
efficiency of marshy land areas. In the first
experiment the effect of width of raised bed and
crops was assessed in terms of growth and
productivity of lowland rice grown in sunken beds.
There were four width of raises bed (1, 2, 3 and 4
meter) in main plots, while four crops maize, rice,
soybean and groundnut were arranged in subplot.
The treatments were tested in two factors, split plot
design with three replications. The results revealed
that width of raised bed did not exert significant
influence on the grain yield of sunken bed rice,
while the crops, grown on raised bed had significant
influence on the yield of rice gown in sunken bed.
Maximum reduction in yield of sunken bed rice
was observed with maize crop grown on raised bed
followed by rice. Groundnut was found to exert
least influence on sunken bed rice recording

Development of cole crops based intercropping
system
In cole crops, wide space between rows was
utilized by growing of pea, methi, coriander, radish
and carrot. These crops were also sown as sole
crops for comparison. The treatments were tested
in RBD with three replications. It was observed
that intercropping system significantly influenced
the total system productivity of raised bed.
Maximum system productivity in terms of cabbage
equivalent yield (CEY) of 43.30 t/ha was recorded
with cabbage+pea, followed by cabbage+methi
(419.65). Growing of radish not only decrease the
yield of cabbage but total system productivity was
reduced to the tune of 8.56 per cent as compared
to sole cabbage. Amongst the cauliflower based
intercropping system, maximum cauliflower
equivalent yield of 22.56 t/ha was recorded with
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showing maximum grain production of 28.17 kg/
ha/day with IR-64 – Shahsarang cropping
sequence, which was closely followed by 27.08 kg
grain/ha/day recorded with Krishna Hamasa Shahsarng-1. Rice fish system was also
standardized for sunken beds. Maximum yield of
rice (5.28 t/ha) was observed with rice-fish-Azollafood system followed by rice-fish-Azolla (Table
3)a. Maximum fish yield of 470 kg/ha was recorded
with rice-fish-Azolla-food followed by rice-fishAzolla (375 kg/ha) and rice-fish-food (375 kg/ha),
while maximum fish yield of 935 kg/ha was
recorded with fish alone when reared in sunken
beds.

cauliflower+carrot followed by cauliflower+methi.
Cauliflower+radish intercropping system was the
poor yielder (15.18 t/ha) cauliflower equivalent
yield (CaEY), which was 22.04% lower than
cauliflower sole crops.
In broccoli based intercropping system, pea,
methi, radish, mustard, lentil and carrot were
intercropped. It was observed that total system
productivity in terms of broccoli equivalent yield
(BEY) of 12.85 t/ha was recorded with
broccoli+pea followed by broccoli+lentil.
Broccoli+methi intercropping system was next to
it.
Evaluation of rice germplasms under rice-rice
cropping system
The varieties Krishna Hamsa, IR-64, Vivek
Dhan-82, VL Dhan-61 and Shahsarang-1 were
evaluated under rice-rice system (Table 2). It was
observed that during pre-kharif season IR-64 and
Krishna Hamsa were the highest yielder, while
during kharif season Shahsarang-1 and IR-64
registered maximum yield. The maximum system
productivity of 8.17 and 7.99 t/ha were recorded
with IR-64 – Shahsarang-1 and Krishna Hamsa –
Shahsarang-1 indicated the suitability of these crop
varieties in rice – rice cropping system under mid
hills altitude of Meghalaya. The production
efficiency also followed the similar pattern

Table 3. Production potential of rice+fish system
under mid hill altitude conditions
Treatments

Rice Fish yield (kg/ha)
yield
(t/ha) Common Tilapia Total
carp
yield

Rice – alone
Rice- Azolla
Rice-Fish
Rice- Azolla -Fish
Rice-Fish+Food
Rice- Azolla+Fish+Food
Fish alone

4.48
4.75
4.87
5.16
5.02
5.28
-

215
280
285
355
680

70
95
90
115
255

285
375
375
470
935

Table 2. Performance of rice cultivars in rice-rice cropping sequence
Pre-Kharif

Main -Kharif

Krishna Hamsa

Shahsarang-1
IR-64
Vivek Dhan-82
VL Dhan-61
Shahsarang-1
IR-64
Vivek Dhan-82
VL Dhan-61
Shahsarang-1
IR-64
Vivek Dhan-82
VL Dhan-61
Shahsarang-1
IR-64
Vivek Dhan-82
VL Dhan-61

IR-64

Vivek Dhan - 82

VL Dhan - 61

Pre-kharif rice Yield main
(t/ha)
kharif rice (t/ha)
3.25

3.48

2.85

2.94

5.1.5
3.4.7
3.69
3.75
5.24
4.04
3.76
3.81
5.64
4.50
3.68
3.8.1
5.53
3.88
3.95
3.88
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Total production
(t/ha)
7.99
6.32
6.53
6.59
8.17
6.98
6.69
6.74
5.64
4.50
3.68
3.81
5.53
3.88
3.95
3.88

Production
efficiency (kg/ha/day)
27.08
22.55
23.75
23.79
28.17
25.36
24.78
24.78
19.59
16.20
13.22
13.94
19.07
14.09
14.35
14.37
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Evaluation of promising maize based cropping
system for raised bed
Permanent raised bed carved out in marshy land
by cut and fill methods were used for identification
of promising cropping sequences. Twelve cropping
sequences were tested in RBD with three
replications. It was observed that maize based
cropping sequences significantly improved system
productivity as compared to maize-fallow (the most
common practice of the region). Maximum maize
equivalent yield (MEY) of 34.44 t/ha was recorded
with maize-frenchbean-radish followed by maizegreengram-radish (21.65 t/ha). It was observed that
adoption of vegetable (pea, frenchbean) in the
cropping sequence markedly increased the MEY
as compared to non-vegetable based cropping
sequences under study.

rice+soybean (4:2)-mustard; CS2: rice+soybean
(4:2) –tomato; CS3: Maize+soybean (2:2)groundnut and CS4: maize+soybean (2:2)-French
bean).
Experimental results revealed that all the crops
in the cropping systems under investigation
responded positively towards the application of
FYM and integrated management that was evident
from the improved growth and yield parameters.
Maximum yield of upland rice (2.61 t/ha), maize
(3.75 t/ha), soybean (1.32 t/ha) and mustard (1.33
t/ha) & tomato (9.02 t/ha) was recorded in FYM
treatment that was closely followed by integrated
treatment (Table 1).
Table1. Yield (t/ha) of crops under different
organic management practices

ORGANIC FARMING
Network project on organic farming
Under Network Project on Organic Farming
sponsored by PDCSR, Modipuram, following four
experiments were undertaken-

Crops

FYM

Rice
Maize
Soybean
Mustard
Tomato

2.61
3.75
1.32
1.33
9.02

VermiIntegrated
compost
1.88
2.90
1.14
1.25
6.38

2.23
3.69
1.32
1.27
7.67

Local
Control
compost
1.80
2.39
1.13
0.98
5.14

1.44
2.03
0.55
0.40
3.42

After harvest of all the crops in the sequence,
soils were analysed for its chemical & biological
properties such as available N, P, K, pH, organic
carbon (%) and Soil Microbial Biomass Carbon
(SMBC). Soil analysis data revealed an
improvement in nutrient supplying capacity and
soil health due to application of organic nutrients.
pH of the soil also increased upto 5.65 under FYM
treatment and 5.31 under integrated management
practices compared to initial status of 4.50 (Table
2). Likewise, OC also increased upto 2.73% and
2.54% in FYM treatment and integrated
management respectively (initial 1.32%). Available
N, P, K and SMBC content also exhibited an

Management of soil fertility using organic
inputs in important field crop based multiple
cropping systems
This experiment was set up with the objective
to study the various on-farm and off-farm produced
organic sources on nutrient supplying capacity, soil
health and crop yield along with economic analysis
of various nutrient management options. Four
organic nutrient souces viz. FYM, vermicompost,
local compost and integrated (1/3 of each source
was tested on four cropping sequences (CS1:

Table 2. Changes in soil properties due to application of organic inputs
Treatment

pH

OC (%)

AvN (kg/ha)

AvP (kg/ha)

AvK (kg/ha)

FYM
Vermicompost
Local compost
Integrated
Control
Initial

5.65
5.25
4.99
5.31
4.37
4.5

2.73
2.55
2.13
2.54
2.14
1.32

255.46
239.46
224.63
250.59
219.56
185.61

25.48
21.11
19.36
21.36
10.22
10.36

277.31
246.18
245.34
265.49
199.21
165.10
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SMBC
(µg/g dry soil)
202.47
195.55
199.36
201.45
199.32
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yield of all the vegetables was recorded in FYM
application followed by integrated management
practices (Table 4). Improvement in nutrient
supplying capacity of soil and soil health was
observed as the nutrient status of soils under
different nutrient management practices was
improved (Table 5)

increasing trend in all the treatments over initial
status.
Quality parameters
Various quality parameters of tomato grown
under organic farming were determined at the
ripening stage. TSS (%), Av. juice volume (ml),
total sugars & reducing sugars (%), lycopene (mg/
100g) content were recorded maximum under FYM
treatment which were closely followed by
vermicompost and integrated management
practices (Table 3). On the other hand, acidity (%)
and ascorbic acid (mg/100g) were found slightly
more in local compost and control treatments
(Table 3).

Table 4. Yield (t/ha) of crops under different
organic management practices
Crops

FYM

Vermicompost Integrated

Maize
3.96
Soybean
1.79
Tomato
11.68
Potato
12.61
French bean 11.82
Radish
44.37

Management of soil fertility using organic
inputs in important vegetable based multiple
cropping systems
Three organic sources of nutrients viz. FYM,
vermicompost and integrated management (50%
through FYM + 50% through vermicompost was
tested on three vegetable based cropping systems
viz. CS1: maize+soybean (2:2)-French beantomato, CS2: maize+soybean (2:2)-radish-potato
& CS3: maize+soybean (2:2)-French bean-carrot.
An increase in yield of vegetables was recorded
with the application of organic nutrient. Maximum

3.66
1.59
11.25
12.96
10.30
45.23

Control

3.87
1.40
11.41
11.33
10.88
43.52

1.88
1.10
3.67
7.56
5.22
41.71

Quality parameters
At ripening stage, TSS (%), Av. juice volume
(ml), total sugars and reducing sugars (%),
lycopene (mg/100g) content of tomato recorded
maximum under FYM treatment followed by
vermicompost and integrated management
practices (Table 6). maximum percentage of acidity
was recorded in control treatment.

Table 3. Quality parameters of tomato fruit at maximum ripening stage under various organic
management practices
Treatment

FYM
V.Comp
Integrated
L.Comp
Control

Av.wt
(g)

51.9
56.9
51.5
45.7
42.7

Volm
(ml)

56
64
60
52
52

Sp.
gravity
g/ml

Av.
Av.
TSS
length Diam. (%)
(mm) (mm)

Acidity Ascorbic
(%)
acid
(mg/100g)

Av.
juice
(ml)

(%)

0.926
0.889
0.858
0.878
0.821

40.46
45.38
44.49
41.71
40.25

0.640
0.646
0.640
0.768
0.770

90.3
84.0
88.0
78.0
76.0

2.84
2.64
2.40
2.37
1.92

46.9
47.5
46.2
43.8
43.0

4.2
4.0
4.2
4.0
4.0

28.6
28.6
26.3
28.3
31.4

RS

TS
(%)

Lycopene
(mg/100g)

3.56
3.48
3.55
3.06
3.00

18.82
19.04
19.35
14.92
7.95

Table 5. Changes in soil properties due to application of organic nutrient sources
Treatment

pH

OC (%)

FYM
Vermicompost
Integrated
Control
Initial

5.43
4.99
5.36
4.91
4.80

2.90
2.45
2.76
2.19
1.80

AvN (kg/ha)

270.40
255.80
270.36
200.39
255.61
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AvP (kg/ha)

AvK (kg/ha)

29.43
29.39
28.46
28.04
9.19

199.73
181.40
199.70
166.8
232.10

SMBC
(µg/g dry soil)
206.69
204.29
199.43
142.40
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Table 6. Quality parameters of tomato fruit at maximum ripening stage under various nutrient
management practices
Treatment

FYM
V.Comp
Integrated
Control

Av.wt
(g)

48.8
43.08
43.40
40.51

Volm
(ml)

56
56
52
51

Sp.
gravity
g/ml
0.871
0.769
0.835
0.794

Av.
Av.
TSS
length Diam. (%)
(mm) (mm)

Acidity Ascorbic
(%)
acid
(mg/100g)

Av.
juice
(ml)

(%)

44.08
39.69
42.79
40.73

0.640
0.512
0.596
0.896

80.0
71.0
93.0
65.0

2.56
2.43
2.43
1.76

44.23
40.24
43.73
42.79

5.0
4.8
4.6
4.6

Studies on comparative efficiency of organic,
chemical and integrated nutrient management
practices on soil health and crop productivity
under various cropping systems
In this experiment crops were grown under
raised and sunken bed method of cultivation. Four
rice-vegetable cropping sequences in the raised
beds and four rice-rice cropping sequences were
taken up in the sunken beds, along with 100%
organic, 100% inorganic, integrated and natural
management practices. Organic manures and rock
phosphate were applied to compensate the N and
P equivalent for respective crops as per the
treatments. Organic block was protected from all
possible contaminations by providing peripheral
drainage, bio-fencing, isolation distance etc. No
synthetic chemicals including pesticides, growth
hormones etc were used for organic block. The third
year results revealed that maximum yield of upland
rice and vegetables were recorded in integrated
management practices followed by 100% organic
treatment followed by inorganic management
practices (Table 7). Lowland rice varieties also
registered higher yield in integrated management
practices followed by organic management practice
(Table 8).

28.6
28.6
28.6
25.7

RS

TS
(%)

3.75
3.59
3.57
3.00

Lycopene
(mg/100g)
19.35
14.67
17.63
13.60

Table 7. Yield (t/ha) of vegetables as affected
by various nutrient management
practices
Crops

Organic

Inorganic

Integrated

Natural

Tomato

23.56

18.05

23.61

5.57

Potato

10.93

10.62

12.15

4.64

French bean

6.95

5.90

7.21

3.44

Carrot

6.21

5.9

6.39

3.62

Table 8.Yield of lowland rice varieties as
affected by various nutrient
management practices
Rice varieties

Organic

IR-64
Sahsarang-1
Vivek Dhan-82
Krisna Hamsa

37.4
37.07
36.86
32.63

Inorganic Integrated
31.3
30.0
30.6
33.06

42.37
27.17
31.80
45.26

Natural
21.37
23.17
16.33
21.53

Soil samples were collected after harvest of
tomato and analysed for pH, OC, available N, P&
K content. An improvement in the fertility status
of soils under various management practices was
observed over the initial status (Table 9).

Table9. Changes in soil properties due to application of various nutrient sources under raised &
sunken bed situation
Treatment

pH

raised
Control
100% organic
100% inorganic
Integrated
Initial

5.11
4.93
4.59
5.35
5.1

OC (%)

sunken raised
5.30
5.65
5.59
5.73
5.1

3.21
3.61
3.44
3.51
2.46

AvN (kg/ha)

sunken raised
2.99
3.03
2.91
3.03
2.01

199.9
246.4
231.6
242.4
150.5

AvP (kg/ha)

sunken raised

sunken raised

199.46 6.99 7.44
236.18 10.01 9.39
229.24 10.00 10.45
191.01 12.34 13.31
142.17 2.96 1.90
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AvK (kg/ha)

235.6
288.9
271.1
283.5
245.1

SMBC
(µg/g dry soil)

sunken raised

sunken

236.19
275.93
269.09
281.95
244.61

81.76
99.67
98.29
125.76

108.14
135.08
103.94
145.55
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Quality parameters
Some of the quality parameters i.e., TSS (%),
Av. Juice volume (ml), total sugars and reducing
sugars (%), lycopene (mg/100g) content of tomato
was determined and the maximum values for these
parameters was recorded in 100% organic
treatment that was closely followed by integrated
management practices (Table 10).

these leguminous hedgerow species were regularly
recycled in crop field either as mulch or
incorporated into the soil as a source of nutrients.
Most of these leguminous species were found very
rich in nutrient content. Some of the abundantly
growing weeds like Eupatorium, Ambrosia etc.
were also used as source of nutrient supply, as most
of them were found rich in essential nutrients (Table
11). These biomasses were also used for mulching
as a measure for managing weeds in maize.

Organic farming on rainfed dry terrace
An organic farming model involving cereals
(rice, maize), pulses (soybean, black gram),
oilseeds (mustard, groundnut), fruits (lemon, peach,
papaya, guava), vegetables (bhindi, french bean),
spices (ginger and turmeric) along with provision
for nutrient recycling (vermicomposting, green
manuring, mulching) and soil and moisture
conservation (terracing, growing hedge row
species, fodder grasses on terrace risers, mulching
etc) were developed under terraced condition.
Vegetative barriers, leguminous hedge row etc.
were included for fencing as well as soil and
moisture conservation. The pruned biomass from

Table11. Nutrient content (%) of some
important green leaf manures used
Species

N

P

K

Pigeonpea
Tephrosia candida
Crotolaria tetragona
Flemingia macrophylla
Indigofera tinctoria
Glycine max
Eupatorium adhenophorum
Ambrosia artimisifolia

3.19
3.11
3.50
5.88
3.67
3.29
2.38
3.19

0.05
0.061
0.327
0.150
0.100
0.232
0.067
0.224

1.93
1.24
2.38
0.79
1.95
2.02
2.84
4.38

Moisture
content
78.56
73.28
85.25
70.67
85.92
85.59
84.22
82.15

Table 10. Quality parameters of tomato fruit at maximum ripening stage under various nutrient
management practices
Treatment

100% org
100% inorg
Integrated
Natural

Av.wt
(g)

51.6
50.1
51.0
48.0

Volm
(ml)

45.0
47.5
54.0
60.5

Sp.
gravity
g/ml

Av.
Av.
TSS
length Diam. (%)
(mm) (mm)

Acidity Ascorbic
(%)
acid
(mg/100g)

Av.
juice
(ml)

(%)

1.15
1.05
0.944
0.793

43.9
43.4
43.8
42.6

0.64
0.67
0.64
0.77

72.0
73.0
77.0
64.0

2.33
1.56
1.77
1.45

46.8
45.0
46.6
45.0

5.0
4.8
4.4
4.4

31.46
31.32
28.6
28.6

RS

TS
(%)

Lycopene
(mg/100g)

3.58
3.00
3.49
3.00

20.21
19.53
19.35
12.46

Fig. Ginger, Turmeric, soybean along with hedge row species on terrace risers under organic farming
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RCHE C-12L, RCHE 724L were found to be very
promising in increasing grain yield at Hyderabad.
The percent increase in grain yield range from 24%
to 47 %. At Barapani, nine formulations yield
(RCHE C-12L, RF 37, RCHE 686L, RCHE584L,
RF 115, RCHE 724L, RF 84, RCHE317L and
RCHE737L) gave significantly higher. The grain
yield was 5.36 t/ha 5.19 t/ha, 4.98 t/ha, 4.96 t/ha
4.89 t/ha, 4.82 t/ha, 4.79 t/ha, 4.72 t/ha and 4.58 t/
ha respectively (Control plot recording 4.02 t/ha).
Formulation RCHE 686 L and RF 37 treated plot
attained physiological maturity 8 days ahead as
compare to control plot.

DISEASES
Compatibility studies
Trichoderma viride (Meghalaya isolate), T.
harzianum (Assam isolate), Aspergillus terrus
(Assam isolate) and Trichothecium roseum
(Meghalaya isolate) were used in this study. These
four biocontrol agents were paired with B. bassiana
(Meghalaya isolate) using dual culture technique.
T. harzianum , T. viride, T. roseum and A. terrus
were found compatible with B. bassiana since no
mycoparasitism or inhibition zone was observed
between them. The results indicated potential of
using a combination of different fungal bio-control
agents in disease management and insect pest
management.

Bioorganics for maize
During the third year of field trial, eight herbal
formulations were tested in maize crop, the
formulations RCHE 620 L, RCHE 53L, RCHE
326L, MF129 and MF 98 resulted in yield
advantage of 24.5%, 22.1%, 19.4%, 23% and18.2%
respectively more over control (3.56 t/ha). The
formulation RCHE 620L and RCHE 441L had
tendency to have double cobs in a plant. The plant
matured one week ahead in MF129 and MF 98
formulations.

BIO-ORGANICS

Bioorganics for rice
Direct seeded rice
During the third year of trial, 12 most promising
formulations for upland rice were tested both at
Barapani and Central Upland Rice Research Station
at Hazaribagh. At Hazaribagh the formulations
RCHE 686L, RCHE 538L, RCHE 317L and RCHE
C-12L gave significantly higher grain yield and the
seed priming with these formulations outperformed
the current method of direct seed sowing in
Chotanagpur plateau. At Barapani, Rice variety
Shahsarang- 1 was tested both in field and pot
culture with these dozen formulations. The seed
treatment with formulations helps in early
sprouting of seed and establishment of rice plant.
The most promising formulations were RF 37,
RCHE 686L, RCHE C-12L, RF 115, RCHE 724L
and RF 84 resulted in grain yield of 2.93 t/ha 2.90
t/ha 2.88 t/ha/ 2.74 t/ha/ 2.70 t/ha and 2.62 t/ha
(control plot 2.38 t/ha)

Bioorganic for groundnut
During the third year of trial 12 different
bioorganics selected for field trial. The plant
biomass, leaf number and root volume were
significantly higher in case of RCHE641FL, RCHE
490 and RCHE 538L. The chlorophyll content was
10% or more in case of RCHE 22L and 538L.
However, the root nodules were highest in GF3
formulation (42% more over control). The pod
yield 3.52 t/ha and 3.38 t/ha were recorded with
RCHE538L and RCHE 641FL (control 2.71 t/ha).
Groundnut treated with formulation with RCHE
22L had more rat damage than any other plot.
Bioorganic for soybean
During the third year of trial, 10 different
formulations were selected for field trial. The seeds
treated with formulations RCHE 538L and 681L
germinated three days ahead of control plot. The
leaf number and plant biomass were 52% and 54%
higher in case of RCHE 397L and SF 4
formulations respectively. However, the highest
root volume and root nodules (51% and 60% over

Transplanted rice
Fourteen different formulations were tested in
transplanted rice both at Barapani and DRR,
Hyderabad. Eight formulations, viz., RF 37, RF
58, RF 84, RCHE584L, RF 115, RCHE 686L,
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However at RARS, Nagaon Assam, there was
excessive damage of crop by insect infestation and
data was inconclusive. At Barapani seed treatment
with formulation RCHE 583 SF with yield
advantage of 26.3% over control. The other
promising formulations were RCHE 377L, WHF8,
RCHE 620L, RCHE 681L and RCHE 683L (24.4,
23.5, 22, 21 4 and 20.2% more over control)

control) were recorded in case of RCHE 538L. Six
different formulations i.e., SF4, RCHE397L,
RCHE 538L, GF3, RCHE 681L and RCHE 726L
recorded significantly higher yield. The yield
advantage were 29.5, 28.1, 27.8, 26.1, 24.2 and 22
percent more over control (21.4 q ha-)
Bioorganic for wheat
During the third year of trial, eight different
formulations were tested in wheat crop both at
Barapani and RARS Shillongani, Nagaon Assam.
At RARS, the experiments were carried out totally
in residual moisture and the soil moisture was only
14% at 6 cm depth. Consequently the yield was
quite low in control plot (without botanicals).
However, wheat seed treated with botanical
particularly with RCHE 572L and RCHE 694L had
profound effect in improving the grain yield
(Table1). At Barapani the standing crop was
damaged by the goat grazing therefore the data was
not generated for the 2007 year.

Bioorganic for potato
During the second year of trial, 10 different
botanicals were tested in case of potato. Tuber yield
was significantly higher in RCHE 687L, RCHE
694L GF3 and RCHE 79L (21.1, 19.5, 19.3, and
16.2% more over control (20.3 t/ha). The potato
tuber treated with GF3 and TF2 were significantly
resistant to late blight of potato.
Bioorganic for French bean
In French bean, local bush type (Meghalaya
local1) was treated with eight formulations. Seed
was treated for 4 hrs before planting. Five
formulations (RCHE 596L, RCHE 538L GF3, SF6
and RF37) gave the green pod yield of 36%, 31.9%,
28.5%, 28.1% and 25.7% more over control.

Bioorganics for black gram
During the second year of trial, seven promising
botanicals were tested. Early flowering and pod
formation were recorded with RCHE 726 and
RCHE 596L formulations. The pod yield of 1.18 t/
ha, 1.11 t/ha and 1.05 t/ha recorded with RCHE
726L, RCHE 596L and RCHE 538L formulation
(control .76 t/ha).

Bioorganic for ginger
In ginger, seven formulations i.e., GF1, GF2 GF3,
RCHE 46L, RCHF 22, RCHE 539L, and C-12L
were tested under field condition against soft rot
of ginger. GF1 formulation was found to be very
effective in checking the infestation of soft rot of
ginger and 95% of crop was free from the disease
whereas, in control plot the disease affected 34%

Bioorganic for mustard
Eight formulations were tested in both at
Barapani and RARS Shillongani, Nagaon, Assam.
Table 1. Effect of bioorganics on wheat
Treatment

Days to
germinate

572L
681L
442L
695L
724L
694L
WHF8
RSF3
Control

6
4
4
5
4
6
4
4
10

Pl. Ht.
(cm)

No. of grains
/earhead

1000Seed
wt. (g)

69.3
70.2
67.1
67.4
74.0
69.2
65.1
67.6
67.0

20.1
17.9
23.9
24.8
23.8
16.9
20.8
26.7
16.2

45.8
47.6
44.0
45.8
49.3
43.6
42.5
43.4
45.9

Grain yield
(kg/plot)*
1.38
0.85
0.94
0.78
1.00
1.05
0.95
0.63
0.57

% increase
over control
142.1
49.1
64.9
36.8
75.4
84.2
66.6
10.5
-

Biomass
yield(kg/plot)*
2.27
2.60
2.87
1.87
2.60
2.77
2.83
2.07
1.80

*Plot size= 7.92m2
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Table 2. Range and mean of different yield
components of 42 soybean entries

of plants. Also GF1 application increased the crop
yield by 34.5% more over control.
Bioorganic for turmeric
In turmeric, five formulations were tested under
field condition i.e., GF1, GF2, RCHE 46L, RCHF
22 and RCHE and C-12L. The formulations, GF2,
RCHF 22 were found promising in increasing
turmeric rhizome yield and it was higher by 44%
and 36% over control (4.6 t/ha)

Characters

Range

Mean ±SE

Days to flowering
Days to maturity
Plant ht (cm)
Yield (t/ha)

24-54
75-120
28.2-98.6
1.20-2.25

48.2 ±3.2
108.4±8.23
60.4±2.04
1.97 ±0.15

Multiplication and maintenance of promising
lines:
Three promising F9 lines namely RCS1, 9, 10
having yield advantage 15 -20% as compared to
JS 335 and JS 80-21were multiplied. RCS 9 have
been promoted to AVT I trial 2008 for North Hill
Zone.

OILSEEDS
Soybean
Evaluation of F4 of two crosses of soybean
Fifty F4 progenies from each of two crosses
namely JS 80-21 X MACS 694 and JS 80-21 X
Shilajeet were evaluated The range, mean and
PCV% of different yield components are given in
Table 1. Mainly yield/plant, seed/ plant and pod/
plant showed comparatively higher variation.
Based on these components 50 superior individual
plants were selected from each cross whose
progeny will be grown next year.

Rapeseed and mustard

Evaluation of IVT trial of soybean
An IVT comprising 42 genotypes (39+ 3
checks) conducted in RBD with three replications
revealed that three genotype namely MAUS 295
(22.54 q/ha) RCS 1(22.27 q/ha), NRC 76 (22.14
q/ha) were superior to best check Bragg (20.03 q/
ha). VLS 68 was early maturing (24 days to
flowering & 75 days to maturity). Table 2
represents the mean and range of various yield
components.

Table 3. Range and mean of various characters
in toria composite

Development of composite variety of toria
A composite variety developed by intermating
through open pollination of progeny of 35 lines
selected from germplasm collection was advanced
through one cycle of random mating for seed
increase which would be nominated in IVT trial.
Range and mean of different characters are given
in Table 3.

Characters

Range

Mean ±SE

Plant ht(cm)
Primary branches /plant
Total branches/ plant
Siliquae /pl
Seed/siliqua
Seed yield/plant(g)

45.6-115.2
2-8
6-10
35-102
7-16
3.6-13.5

94.62± 4.23
4.44±0.25
7.82±0.56
55.32±2.36
8.80±0.04
7.52±1.02

Table 1. Yield components of F4 population of two soybean crosses
Character

Plant ht (cm)
Cluster/plant
Pods/cluster
Pods/plant
Seeds/plant
Yield/plant(g)

JS80-21X Shilazeet

JS 80-21X MACS 694

Range

Mean±SE

PCV%

Range

Mean±SE

PCV%

77-106
8-58
2-7
27-123
45-223
10.2-40.0

88.2±4.4
36.2±1.5
4.01±0.4
60.0±4.2
102.1±4.2
18.5±1.25

9.65
15.30
5.36
29.80
22.54
35.64

63-108
6-50
2-8
22-108
53-188
11.2-52.5

79.4±2.56
35.2±0.85
3.02±0.3
57.4±3.0
96.5±6.3
17.6±2.01

8.55
12.35
7.45
22.45
19.60
30.12
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Another composite line developed through open
pollinated seed mixture of SCRT 1-1, SCRT1-2 and
SCRT 1-3 genotypes was also maintained through
random mating.

Evaluation of breeding materials for resistant
donors against rust disease (C.O. Phakopsora
pachyrhizi)
Out of 39 lines tested for resistance, only eight
lines were found moderately resistant. These lines
were NSO-111, MACS-112, PS-1421, KDS-1679, MAUS-285, MAUS-295, MACS-114 and RCS9.

DISEASES
Soybean pathology
Fungal antagonists like T. roseum, T. harzianum,
Cladosporium cladosporioides and T. viride were
evaluated against soybean rust pathogen using
detached leaf assay. T. roseum was highly effective
in parasitizing the rust pustules in both cases
followed by C. cladosporioides. T. harzianum and
T. viride did not parasitize the rust pustules.

INSECTS AND PESTS
SOYBEAN
Population levels of different leaf feeders viz.
Leaf folder, Nacoleia vulgalis; Grasshoppers, Hairy
caterpillar, Diacrisia oblique and Ash weevil,
Myllocerus subfaciatus were recorded, on weekly
basis during July to October. The peak activity of
these four leaf feeders occurred during 3rd to 8th
week after germination of the crop. The leaf feeder
complex caused an estimated yield loss of 37 %,
in which the leaf folder accounted for the
maximum, in terms of causing yield loss as well as
number per square meter area (Fig. 1).

AICRP (Soybean)
Survey and surveillance of soy bean diseases to
identify disease free areas
Collar rot (C.O. Sclerotium rolfsi) ) was
observed in experimental plots during second week
of July 07.Disease incidence was less than 1%. Rust
disease index ranged 17.33- 66.67 %. Pod blight
ranged 40-87.33%.
Fig. 1
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integrated nutrient management practices on rice
yield and on soil properties. The experiment
consisted of 4 levels of NPK (0, 25%, 50%, 75%,
and 100% of recommended NPK) and 04 levels of
management practices namely; control, crop
residue, crop residue + FYM, and crop residue +
FYM + biofertilizers in 16 treatment combinations
in split plot design with three replications. The
recommended dose of fertilizer was 80:60:40
(100%). Full dose of P and 1/3 of N and K was
applied at the time of transplanting and, the
remaining N and K was applied in two split doses
at active tillering and panicle initiation stage. The
results obtained indicated that yield of paddy
increased with increasing fertilizers doses.
Application of FYM, crop residues and
biofertilizers also increased the yield significantly.
Among the treatment combinations, 75% NPK+
FYM (5 t/ha) + crop residues (10 t/ha) +
biofertilizers registered highest grain yield (41.3
q/ha) followed by 100% NPK + FYM (5 t/ha) +
Crop residues (10t/ha) + Biofertilizers (Fig. 1). All
the treatments increased the grain yield of the crops
significantly over the control. Application of FYM,
crop residues and biofertilizers had significant
influence on soil fertility. The maximum organic
carbon content was recorded in the treatment
receiving 50% NPK + Crop residues (10 t/ha) +
FYM (5t/ha). Application of crop residues (10 t/
ha) along with 100% NPK recorded the highest
available N and K2O whereas, the amount of P2O5
was highest in the treatment receiving crop residues
(10t/ha) + FYM (5t/ha) + Biofertilizers + 50% NPK
(Fig. 2).

AGRONOMICAL PRACTICES
Tenth International Confectionary Groundnut
Trial
Performance of 15 groundnut entries along with
one check variety were evaluated. The result
revealed that the entry ICGV 00401 recorded the
highest pod (3.35 t/ha) and kernel yield (2.08 t/
ha). This was closely followed by ICGV 97079
(3.02 t/ha pod yield and1.90 t/ha kernel yield). This
was mainly due to the better plant stand along with
medium value of pods/plant and seed index.
Highest number of effective pods/plant (11.13 /
plant) and seed index (86.14 g) was recorded with
the entries ICGV 99085 and ICGV 00440,
respectively. The check variety ICGS 76 recorded
a pod and kernel yield of 2.23 t/ha and 1.51 t/ha,
respectively. The entry ICGV 00440 produced the
boldest kernels with a seed index of 86.14 g that
was 24.31 g higher than the check variety ICGS
76. However, the highest shelling percentage was
recorded with ICGS 76 (67.33%).

SOIL SCIENCE
RICE
Effect of integrated nutrient management on
lowland paddy
Field experiment was conducted during Kharif,
2007 (variety Shah Sarang) to study the effect of

Crops:

Grain

Straw
Control

Grain
Straw
Crop residues

Grain
Straw
Corp res.+FYM

Grain
Straw
Crop res.+FYM+
Biofertilizer

Fig. 1 Effect of INM on yield parameters of rice
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as well as in the plant was more in the soils treated
with DAP + CaSO4 as compared to control and
other treatments (Fig. 4). Application of phosphate
fertilizers with calcium sulphate had significant
influence on soil N, P, K and S content of the soil.

GROUNDNUT
Response of groundnut to SSP, DAP with CaSO4
to delineate the role of sulphur:
A field experiment was conducted during kharif
2007, for the 2nd year with SSP, DAP and DAP with
CaSO4 to study the response of groundnut to these
sources. DAP and SSP were applied to supply 30,
60 and 90 kg P2O5 per hectare. CaSO4 was applied
equivalent to sulphur supplied from SSP in
combination with DAP. Like first year, in second
year also, highest pod yield was recorded in the
soils treated with SSP @ 90 kg P2O5 per hectare
(3.42 t/ha) where as, treatment receiving DAP @
90 kg P2O5 recorded the highest straw yield (2.35
q/ha) (Fig.3). Available sulphur content of the soil

MAIZE
Effect of different sources of nitrogen and
phosphorus along with boron and zinc on maize
yield and on soil fertility:
An experiment consisting of 13 treatments with
different sources of nitrogen (urea and DAP) and
phosphorus (DAP and SSP) along with boron and
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zinc was conducted to study the effect of these
sources as well as the interaction effect of zinc and
boron on the yield of maize and on soil fertility.
NPK fertilizer was applied in the ratio of 80:72:40
kg/ha. Zinc and boron was applied @ 20 and 40
kg/ha, respectively. Lime was applied @1 t/ha in
all the treatments. Application of urea, single
superphosphate along with boron and zinc recorded
the highest grain and straw yield (3.1 t/ha and 1.9
t/ha, respectively) followed by the combined
application of DAP, single super phosphate and
boron (Fig. 5). Application different sources of
fertilizers significantly influenced and increased
the available nutrient concentration. Application
of zinc and boron in combination with both sources
of N and P fertilizers increased the yield. Lower
pH was recorded in the treatment receiving urea
compared to DAP (Table 1).

Response of maize to lime mud and dolomite
This experiment was conducted on an acid soil
having pH 4.8, exchangeable Al 1.8 me/100 g and
exchangeable Ca+Mg 4.1 me/100 g. the calcium
carbonate equivalence (CEC) of lime mud and
dolomite was 95.2% and 79.3%, respectively. The
lime requirement (LR) of soil was 18.4 t/ha. The
lime rates were 0, 10, 20, 30, 40, 50 and 100 % of
lime requirement. Both sources of lime were
broadcasted in 12 m2 plot size before the sowing
of maize, mixed in soil with spades and left for
one month for the completion of lime reaction with
soil. The experimental design was split plot design
in three replicates. After one month of lime
application, recommended dose of fertilizers were
applied in each plot and seeds of maize (variety
(RCM-1-1) was sown in 60 cm from row to row
and 25 cm from seed to seed. All the recommended
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Table 1. Effect of different sources of nitrogen and phosphorus along with boron and zinc on soil
fertility
Treat

pH

OC%

N

P2 O 5
(kg/ha)

K2 O

Ca

Mg

S
(kg/ha)

Fe

Mn
(ppm)

Zn

Cu

T1
T2
T3
T4
T5
T6
T7
T8
T9
T10
T11
T12
T13

4.79
5.08
5.09
5.18
5.02
5.12
5.13
5.20
5.45
5.13
5.20
5.35
5.29

1.88
1.26
1.29
1.72
1.14
1.68
1.40
1.20
1.88
1.19
1.20
1.89
1.87

319.9
246.7
363.7
242.5
259.2
234.1
112.9
372.1
117.0
142.1
234.1
309.4
238.3

71
50.3
93.8
47.3
34.3
89.3
53.8
123.0
65.5
63.5
125.1
70.2
128.8

432.1
438.4
420.7
264.3
256.7
360.6
438.0
428.7
420.2
432.3
520.7
210.0
528.6

2.0
2.8
2.5
2.7
1.7
2.1
1.7
1.9
2.8
2.7
3.0
1.6
2.2

1.2
1.2
1.2
1.1
0.8
1.1
0.9
0.9
1.5
1.1
1.3
0.7
1.3

77.9
81.8
80.0
91.9
98.7
88.8
81.9
91.3
99.5
104.7
109.5
108.2
112.5

18.25
17.57
22.56
21.57
21.43
23.6
22.06
20.08
25.55
19.32
21.72
22.57
19.99

2.90
3.01
2.62
3.01
5.62
2.06
3.58
2.32
2.48
2.68
2.85
2.75
2.2

1.135
0.50
0.65
0.45
4.65
2.10
1.27
0.51
1.07
2.35
2.60
0.44
1.66

0.80
0.68
0.45
0.50
0.74
0.39
1.65
0.59
0.46
0.72
0.69
0.59
0.63

Evaluation paper mill sludge as acid soil
amendment
This experiment was also conducted on soil
having similar properties of the earlier experiment.
The efficiency of paper mill sludge was compared
with dolomite for augmenting the maize
productivity on acid soil. The CCE of paper mill
sludge (PMS) was 31.2%. There were 8 treatment
combinations namely; T1 (no lime), T2 (10 t PMS/
ha), T3 (20 t PMS/ha), T4 (Lime 10% of LR), T5
(lime 20% LR), T6 (lime 40% LR), T7 (PMS 10 t
and lime 10% LR), and T8 (PMS
20 t and lime 10% LR). These
sources of liming materials also
applied one months before sowing
of maize in 12 m 2 plot size in
triplicates. All the practices for
maize crop raising were followed
as given earlier.
The application of PM
significantly increased the maize
yield over control and performed
slightly poor as compared to
dolomite. The application of PML
and dolomite (10% LR) improved
the productivity of maize as
compared to PMS alone. It
indicated that the productivity of
maize can be enhanced further
when PMS applied with lower rate

practices were followed through the growing
period. After the maturity of crop, yield of grain
and straw were recorded. Soil samples were also
taken for soil acidity parameters measurements.
Maize well responded to the application of
liming materials and lime mud better performed
than that of dolomite (Fig. 6). The application of
lime equivalent to 30% of LR gave almost optimum
yield maize. The application of lime mud increased
the soil pH comparatively more than the limestone,
mainly caused by better quality of the former.
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of dolomite and was significantly higher than the
alone 10% LR dolomite application.(fig. 7)

A. Physical
1. Percent moisture content in soil
2. Weight of water present in soil
3. Dry weight of the soil
4. Volume of the soil
5. Bulk density of soil
6. Soil water content
7. Volumetric water content
8. Percent pore space in soil (% porosity)
9. Volume of total pore space
10.Soil dispersibility and slaking
11.Consistence of soil
12.Soil texture analysis (feel method)
B. Chemical

Development of on farm diagnostic kit for rapid
assay of soil health
Soil test kit is developed and to make a soil
health card based on the tested parameters for rapid
soil health test kit specially suited for the acid soils
of North eastern hill region. The kit contains a kit
box made up of wood with several plastic bottles
having reagents of specific determination which
are marked by numerical numbers. It also contains
scoop, syringe, beaker, graduated test tubes, filter
papers, funnel, droppers, spoon, etc. The kit has
been designed for on-form testing by a semi-skilled
person who can test his own soil as often and in as
many places as he feels necessary to apply the lime
and fertilizers. The present soil test kit can easily
be transported to the field. Rapid test methods can
assess following parameters.

1. Soil pH assessment
2. Exchange acidity determination in soil.
3. Exchangeable Aluminium determination in
soil
C. Soil fertility
1. Organic carbon/matter determination
2. Available ammonium status assessment
3. Available phosphorus status assessment
4. Available potassium status assessment
5. Available calcium and Magnesium status
determination
6. Available sulphur status assessment.
D.Biological
1.Soil respiration health determination.
E.Miscellaneous parameter which will be
estimated based on the tests carried outs
1. Percent organic matter status
2. Percent total Nitrogen content of soil
3. Potential amount of Nitrogen mineralized
from organic matter decomposition.
4. Lime potential of soil (Approximately)
5. Lime requirement of soil (Approximately)
6. Approximate Nitrogen, Phosphorus and
Potassium requirement and fertilizer
recommendation.
7. Approximate cation exchange capacity of
soil.
8. Approximate percent base saturation of soil
9. Approximate Nutrient/Fertility index of soil
10.Sulphur availability index of soil
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leaves (43.3 g/m2) and maximum in control (633
g/m2). Whereas, soil moisture content was found
maximum under Flemenzia leaves mulch (19.06%)
and minimum under control (15.44%).

FRUITS
CITRUS

Evaluation of lemon cultivars for growth and
yield
Four cultivars of lemon namely Assam lemon,
Gandhraj, Pant lemon and Ureka lemon were
evaluated for growth and yield parameters.
Maximum plant growth in terms of plant height
(137.2 cm), stem diameter (28.71 mm) and number
of branches/plant (5) in ‘Gandhraj’ was recorded
in two years old plant. The number of fruits/plant
(7) was also highest in ‘Gandhraj’ followed by
‘Assam lemon’ (5) and ‘Pant lemon’ (2).

Physico-chemical attributes of grafted plant of
Khasi mandarin
Yellow coloured mature fruits were harvested
from 4 years old plants of Khasi mandarin grafted
on different rootstocks viz. C. volkamariana, C.
latipes, C. taiwanica, C. reshni and C. jambhiri
for evaluation of physico-chemical parameters.
Maximum fruit weight (130 g), seeds/fruit (25.5),
TSS: acid ratio (9.33) and minimum acidity (0.9%)
was recorded under C. volkamariana rootstock.
Fruit length (55.65 mm), fruit diameter (70.98 mm),
specific gravity (0.94) and pH (3.7) were found
highest under C. taiwanica. The highest TSS
(10.4oB) and ascorbic acid (38.3 mg) was recorded
under C. reshni and C. latipes, respectively.

Evaluation of citrus species
Out of 19 citrus species planted during 2006,
Rangpur Lime attained maximum height (179 cm)
followed by Citrus medica (139.6 cm) Poncirus
trifoliata (134.1 cm), Citrus taiwanica (134 cm),
and Citrus jambhiri (127 cm). Rangpur Lime (11.30
cm), Citrus medica (10 cm) and Citrus taiwanica
(9.3 cm) had higher stem circumference compared
to other species. Citrus medica had maximum
canopy spread (107 x 98 cm) followed by Citrus
jambhiri (85 x 75 cm), Citrus taiwanica (83.3 x
76.3 cm) and Citrus karma (71.6 x 67.6 cm).

Studies on intercropping with Khasi mandarin
Six crops namely French bean (RCFB-1),
cowpea (RCCP-1), groundnut (ICGS-76), soybean
(JS-335), rice bean (RCRB-1-6) and urd bean (T9) were grown as intercrops in two years old Khasi
mandarin orchard during Kharif season. All the
crops performed well except French bean and
cowpea. Maximum yield was recorded in
groundnut (1.7 t/ha) followed by rice bean (1.18 t/
ha), urd bean (7.3 t/ha) and soybean (5.8 t/ha).

GUAVA
Growth, yield and quality attributes of different
cultivars
Three years old eight cultivars of guava viz.
Allahabad Safeda, L-49, Lalit, Sangam, RCG-11,
RCGH-1, RCGH-4 and RCGH-7 were evaluated
for growth, yield and fruit quality parameters.
RCGH-1 and RCGH-4 recorded vigorous growth
and yield among all genotypes. The maximum fruit
weight (225 g) was recorded under RCGH-4 and
the fruits of RCGH-7 recorded higher TSS (13%).

Effect of mulching on plant growth, weed
population and soil moisture status
An experiment on mulching viz., black
polythene, pine tree leaves, farm grass, leaves of
rice bean, Flemenzia, Crotolaria and Tefrosia along
with control (without mulch) was conducted on 2
years old Khasi mandarin. The leaves and grass
were applied @ 2 kg/m2 twice in a year i.e. July
and November. Maximum stem diameter (86.94%),
number of branch (214.72%) and canopy spread
(north-south) was recorded under Tefrosia leaves,
while, plant height (61.07%) under rice bean and
canopy spread (east-west) (160.08%) under black
polythene mulch was recorded over last year
growth. Minimum weed density was found under
black polythene mulch (6.67 g/m2) followed by pine

PASSION FRUIT
Yield and physico-chemical parameters of
passion fruit
Three species (Passiflora edulis, P. edulis f.
flavicarpa, P. alata) of passion fruit comprising
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nine genotypes viz. Meghalaya purple, Nagaland
purple, Kerala yellow, RCPS-1, Panama yellow,
DPI, EC-1 and EC-2 were evaluated for fruit yield
and physico-chemical parameters of three years old
plants. The number of fruits/plant varied from 85145 in Passiflora edulis, 105-120 in P. edulis f.
flavicarpa and 12-20 in P. alata. Physico-chemical
attributes of passion fruit showed the great variation
in their fruit weight, size, juice % and quality traits
like TSS, acidity, ascorbic acid and sugars due to
genotypes of different species.

TSS: acidity ratio from 2.23 to 5.71 in different
genotypes.
Myrica
The fruits of Myrica (Green and partially pink
stage) were evaluated. Fruit weight ranged from
9.75 to 15.25 g and 7.75-11.35 g, TSS 6.6 and 8.8%
in green and partially pink fruits, respectively.

STRAWBERRY
Standardization of NPK doses and spacing
Nitrogen ( 60, 80, 100 kg/ha), phosphorus (60
kg/ha) and potash ( 80, 100, 120 kg/ha) was applied
as basal dose to all the plants under three different
spacing i.e. 30 x 30 cm, 30 x 20 cm and 20 x 20
cm. Maximum plant height (19 cm) and plant
spread (east-west) (21.2 cm) was recorded under
80:60:120 kg NPK/ha, while, in north-south
direction it was maximum in 80:60:140 kg NPK/
ha. Maximum fruits/plant (21.6), yield/plant (250.7
g), acidity (1.45%), total sugars (7.8%) and
ascorbic acid (92.7 mg/ 100 g pulp) was recorded
under 100:60:120 kg NPK/ha while higher fruit
weight (12.8 g) and TSS (10o Brix) was recorded
under 60:60:120 kg NPK/ha.
Higher plant height (19.5 cm), plant spread
(22.7 x 22.7 cm), number of fruits/plant (23.3), fruit
weight (12.6 g), yield/plant (292.8 g), TSS
(10.1oBrix) and total sugars (8.9%) were found
under 30 x 30 cm spacing. A fertilizer dose of
100:60:120 kg NPK/ha at a spacing of 30 x 30 cm

UNDERUTILIZED FRUITS
Standardization of propagation techniques for
Sohiong (Prunus nepalensis)
Wedge and tongue grafting were performed on
one year old seedling of sohiong rootstock during
October. Graft success was found to be higher in
tongue grafting (70 %) than wedge grafting (60
%).
Studies on physico-chemical properties of
different underutilized fruits
Fruits of six genotypes of Elaeagnus latifolia
(Soh-shang) were evaluated. Fruit weight ranged
from 6.73 to 22.94 g with an average fruit weight
of 14.06 g. Pulp recovery from fruits ranged from
58.40 to 74.69% with average of 70.24%. TSS
ranged from 8.8 to 11.20B, acidity 1.96-4.03%, pH
3.1-3.3, ascorbic acid 4.8-7.2mg/ 100g pulp and

Table1. Physico-chemical parameters of Passion fruit genotypes/species
Genotypes

Passiflora edulis
Megha Purple
Nagaland purple
P. edulis f. flavicarpa
Kerala yellow
RCPS-1
Panama Yellow
DPI
P. alata
EC-1
EC-2

Fruit wt.
(g)

Juice
(%)

TSS
(0B)

Acidity
(%)

pH

41.0
43.0

28.5
30.9

15.8
15.0

2.8
3.3

4.1
4.8

48.8
41.3

14.6
18.1

114.2
133.8
112.4
95.6

36.3
40.8
38.2
32.7

16.4
16.8
17.4
16.2

4.9
4.4
3.5
3.8

6.0
6.0
6.1
6.1

22.8
31.5
22.5
26.5

16.6
15.4
13.3
10.0

192.9
123.3

22.4
16.2

19.0
22.0

1.4
1.4

6.0
6.0

30.8
14.4

13.5
12.9
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were found better with respect to growth and yield
of strawberry cv. Ofra.

DISEASES

PAPAYA
PEACH
Screening of papaya cultivars against major
diseases
Seven varieties of papaya viz. Pusa Nanha,
Ambasa Local, Selection 1, Pusa Dwarf, Pusa
Delicious, CO2 and Local cultivar (Nongpoh) were
evaluated against Powdery mildew, Ascochyta
blight and Papaya ring spot virus (prsv-p) diseases.
Pusa Nanha and Ambasa Local showed resistant
reaction against all the three diseases. All the tested
varieties appeared to be resistant against Ascochyta
blight. Local (Nongpoh) var., Selection 1 and CO2
were found to be highly susceptible to (prsv-p).

Effect of pruning severity and time on early
flowering
Peach cv. TA-170 was pruned on 30th October,
th
15 November and 30th November (normal pruning
time) with 50% and 75% pruning severity. Earliest
shoot emergence was recorded in 30th October
pruned trees. 12 days early fruiting was recorded
in the trees pruned on 30th October with 75%
severity than normal pruning date (30th November.

PLUM
Occurrence of hyperparasite on powdery
mildew pathogen of papaya
In northeastern region powdery mildew caused
by Oidium caricae occurs in devastating form on
papaya. During a general survey at Barapani,
Meghalaya, a hyperparasite was found to be
associated with O. caricae. It was identified as
Cladosporium cladosporioides causing lysis of
mycelium and conidiophores of O. caricae.

Evaluation of low chilling plums for vegetative
characters
‘Kala Amritsari’ attained maximum plant height
(1.78 m), trunk cross sectional area (23.34 mm)
and plant spread (east-west) (1.54 m), whereas,
‘Satluj Purple’ recorded highest number of primary
branches (3.34) and plant spread (north-south) (1.2
m) as compared to ‘Santa Rosa’, ‘Doris’ and
‘Japanese plum’ after three years of planting.

CITRUS
Diseased samples of citrus scab were collected
from ICAR farm (Entomology, Horticulture);
Farmers’ Orchards at Ranibari (Ri-Bhoi), Umsning
(Ri-Bhoi), Cheruphi (Jaintia Hills) villages and
State government orchard and nursery at Mynkre
(Jaintia Hills). The samples were also collected
from Sikkim (Saramsa KVK farm and horticulture
farm). The pathogen was isolated and identified
(Elsinoe spp.). Ten citrus species were planted and
are maintained at Plant Pathology farm.

KIWIFRUIT
Antioxidant and mineral contents of kiwifruit
cultivars across locations
Antioxidant and mineral contents of kiwifruit
cultivars were evaluated across different locations
like Barapani, Upper Shillong (Meghalaya),
Gangtok (Sikkim) and Dirang (Arunachal Pradesh).
Cultivar ‘Hayward’ under Dirang conditions
recorded highest Vitamin C (103.62 mg/100g), âCarotene (1.37 mg/100g), P (35.1 mg/100g), K (285
mg/100g) and Ca (31.2 mg/100g). Total phenolic
content ranged from 85.5 mg/100g in ‘Hayward’
under Upper Shillong to 137.0 mg/100g in ‘Allison’
under Dirang condition. Minimum vitamin C
(74.23 mg/100g) in ‘Monty’, Ca content (14.3 mg/
100g) in ‘Abbot’, P (20.5 mg/100g) and K (192mg/
100g) in ‘Bruno’ was recorded under Barapani
condition.

INSECTS AND PESTS
CITRUS
Management of major citrus insect-pests
Evaluation of different biopesticides and
conventional insecticides showed that karanjin @
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2 ml/l was at par with monocrotophos @ 2ml/ l in
controlling the aphids, leaf miners and scales.
Monocrotophos @ 2 ml/hole was found effective
in controlling citrus trunk borer.

BRINJAL
Evaluation studies (long type)
24 lines were evaluated for yield and yield
attributing characters. Megha Brinjal-2 recorded
the highest yield (41.0 t/ha) followed by BCB-11.
Megha Brinjal-2 has been included in Initial
Evaluation Trial (IET) under All India Coordinated
Research Project on Vegetable Crops for
multilocational field trial.

VEGETABLES

Screening against bacterial wilt
Fifteen genotypes were evaluated for screening
against bacterial wilt under field condition.
RCMBL-3 recorded 1% mortality with average
yield of 38.9 t/ha. Susceptible check variety Pusa
Purple Long (PPL) recorded maximum wilting
(71.2%). The resistant check ‘SM-6-6’ and ‘Arka
Nidhi’ recorded 29.9 t/ha and 31.3 t/ha yield,
respectively. ‘Singh Nath’ and ‘Bhola Nath’ also
recorded less wilt with good yield.

TOMATO
Screening of cultivars/ lines against bacterial
wilt
Ten lines were evaluated against bacterial wilt
under field condition. Four lines namely, BT-1, LE1-2, Megha Tomato-1 and Megha Tomato-2 were
recorded as highly resistant to bacterial wilt with
yield potential of 32.5, 29.8, 35.2 and 31.0 t/ha,
respectively.

Table 2. Performance of brinjal genotypes
against bacterial wilt

Off Season production under low-cost
polyhouse
Six varieties including two hybrids were
evaluated under low-cost polyhouse. Hybrid Rocky
had the highest yield per plant (1845.60 g) with an
average fruit weight of 115.35 g/ fruit. TSS (9.0
ºB) and ascorbic acid (25.2 mg/100g,) content were
highest in the variety ‘Megha Tomato-2’ with an
average yield of 942.08 g/ plant, while lycopene
(37.76 mg/100g) was found highest in ‘Selection2’ with an average yield of 1104.89 g/ plant.

Entries

RCMBL-3
BB-54
Singh Nath
Bhola Nath
SM-6-6 (c)
Utsav
PPL - (SC)
Arka Nidhi (c)
CD (%)

Fruit length
(cm)
21.5
14.5
18.5
13.8
14.5
16.5
20.8
17.5
2.5

Yield
(t/ha)

Mortality
(Wilt %)

38.9
30.4
30.7
30.0
29.9
22.4
6.1
31.3
2.27

1
5
1
2
3
5
71.2
3.5
1.5

Table 1. Physico-chemical parameters of tomato varieties under low-cost polyhouse
Varieties

Fruit
weight (g)

Fruits/
plant

Yield/
plant (g)

TSS
(ºB)

Ascorbic
acid
(mg/100g)

Lycopene
(mg/100g)

Selection –2 (Manileima)

67.66

16.33

1104.89

6.6

16.80

37.76

Megha Tomato –2

57.69

16.33

942.08

9.0

25.20

24.65

Megha Tomato –1

71.12

16.00

1137.92

8.4

21.60

29.96

Megha Tomato 1-1

89.06

17.76

1573.69

7.6

22.80

33.39

115.35

16.00

1845.60

7.4

16.80

20.13

82.93

13.67

1133.65

8.0

15.60

22.78

Rocky
Cheeranjeevi
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carotene (18.88 mg/100g). However, maximum
starch (17.50% ) and total sugars (18.20%) were
recorded in ‘Sree Bhadra’.

CHILLI
Evaluation for quality characters
Sixty three varieties/lines were evaluated for
quality characters. Colour value estimate ranged
from 28.86 ASTA unit (RCC-04-24-1) to 135.75
(RCC-04-7) ASTA unit. The ascorbic acid ranged
from 30.80 to 174.22 mg/100 g. The ascorbic acid
content in local genotypes like ‘King Chilli’ and
‘Bird Eye Chilli’ (BEC) was also recorded to be
139.62 and 112.32 mg/100 g, respectively.

Table 4. Quality attributes of important sweet
potato genotypes
Varieties/lines

ST-14
(orange fleshed)
Meghalaya Local
(yellow fleshed)
Sree Bhadra
Kokrajhar Red
Kokrajhar Local
187017-1
(orange fleshed)

Table 3.Chemical parameters of important chilli
genotypes
Varieties/lines

RCC-04-2
RC C-04-05
RCC-04-07
RCC-04-7
RCC-04-16
RCC-04-23-1
RCC-04-24-1
RCC-04-24-2
RCC-04-29
RCC-04-81
Megha Chilli
KA2
King Chilli-1
Bird Eye Chilli (BEC)

ASTA
color values
82.98
70.36
135.75
101.97
47.44
45.84
28.86
46.69
150.95
104.02
74.80
72.28
45.84
59.94

Ascorbic acid
(mg/100g)
158.40
174.22
112.00
110.1
27.50
156.67
30.80
150.10
145.6
92.40
67.10
142.80
139.62
112.32

β-carotene
(mg/ 100g)

Total
sugar
(%)

15.96

18.88

14.29

13.25

5.46

15.80

17.58
12.50
8.98
14.7

1.60
1.30
1.84
5.22

18.20
15.33
15.30
14.80

Starch
(%)

CAULIFLOWER AND BROCCOLI
Standardization of seed production techniques
The cauliflower ‘Meghalaya Local’ and
broccoli ‘Palam Samridhi’ were planted in August
and September, respectively for seed production.
The Meghalaya Local curd matured in January and
after that the whole plant was removed and
replanted at a spacing of 60X60 cm. In broccoli,
the head matured in mid December and replanted
at December end at a spacing of 45 x 45 cm. The
plants came to flowering after 15-20 days. At the
time of flowering individual plants were covered
with nylon bags to avoid cross pollination between
crops. In April, seeds were harvested before rainfall
starts. Higher seed yield was obtained through seed
to seed method as compared to head to seed
method.

TUBER CROPS
Evaluation studies on colocasia
Twenty-nine varieties/genotypes of colocasia
were evaluated for yield and yield attributing
characters. Maximum plant height was recorded
in CO-3 followed by TVM-293. Mother corm
length was highest in CO-3 (17.70 cm), however
highest cormel length was recorded in ML-2 (7.23
cm). Among all genotypes, highest yield was
recorded in ML-1 (26.6 t/ha) followed by
Meghalaya Collection –1 (21.3 t/ha), ML-9 (19.1
t/ha) and BCC-1 (18.0 t/ha).

Table 5. Seed yield (t/ha) of cauliflower and
broccoli

Quality parameters of important sweet potato
varieties/lines
Fifteen varieties/lines were evaluated for their
quality characters. ST-14 recorded maximum β50

Crop

Seed to
seed method

Head to seed
method

Cauliflower
(Meghalaya Local)
Broccoli
(Palam Samridhi)

25.3 t/ha

18.7 t/ha

11.2 t/ha

7.9 t/ha
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EC, anonin 1 EC, karanjin 2 EC and nimbicidine
0.03 EC were tested for their toxicity against third
instar larvae of cabbage butterfly Pieris brassicae
under laboratory conditions. It was found that,
among five biorational insecticides evaluated
anonin was found to be more toxic and novaluron
least toxic to third instar larvae of P. brassicae.
Anonin was 57.20 times more toxic followed by
spinosad 28.33, kranjin 1.28 and novaluron 0.024
times toxic as compared to nimbicidine .

DOLICHOS BEAN
Identification of photo insensitive and short
duration genotype (s)
Twenty genotypes were sown during April, June
and August for identification of photo insensitive
lines. In April and June sowing, only one genotype
i.e. RCDL-10 came into flowering and pod formed
successfully. Rest of the genotypes did not come
into flowering. All the genotypes came into
flowering in the month of November. It can be sown
from April to November at a spacing of 80x40 cm.
Ist harvesting can be done after 75 days of sowing.
Average pod weight is 4.0- 4.5 g and pod/plant
varies from 95-100 g. About 140-150 q green pod
yield can be recorded from one hectare. It is found
to be tolerant to aphids, leaf spot and powdery
mildew disease.

Toxicity of two new insecticides novaluron and
spinosad against different instars of cabbage
butterfly Pieris brassicae
Toxicity of two new “reduced risk” insecticides
viz., novaluron 10 EC and spinosad 2.5 SC were
evaluated against different instars of cabbage
butterfly Pieris brassica and it was found that first
instar larvae was most susceptible and dose
dependent mortality was observed for both the new
insecticides. The LC50 values for spinosad was
0.0068, 0.01167, 0.08967 and for novaluron it was
42.94, 61.85, 102.9 ppm against first, second and
third instar larvae of P. brassicae, respectively.
Based on LC 50 values spinosad, a soil origin
microbial insecticide derived from fermentation of
the soil actinomycete, Saccharopolyspora spinosa
was very much toxic to larvae of P. brassicae at
very low does.

SWEET GOURD (Momordica cochinchinensis)
Evaluation for yield and quality characters
Forty genotypes were evaluated for quantitative
and qualitative characters. The earliest flowering
(41 days) was observed under RCSG-15 and
RCSG-16. However, earliest harvesting (74 days)
was recorded in RCSG-17 followed by in RCSG25 (75 days). The highest fruit length (8.9 cm) was
measured in RCSG-26 followed by 8.36 cm under
RCSG-23. However, maximum fruit diameter (4.5
cm) was observed in RCSG-6. The maximum
number of fruits per plant (33.5) was noted under
RCSG-18. The RCSG-26 was noted for maximum
fruit yield per plant (2665 g) followed by 2249 g
under RCSG-18. The average fruit weight was
maximum (67.8 g) under RCSG-42 followed by
67.13 g in the RCSG-18. Ascorbic acid was highest
(88.2 mg/100g) in RCSG-16 followed by RCSG-2
(84.24 mg/100g).

TOMATO
Plant extracts and their role in management of
root knot nematode
The crude leaf extracts of lemon, banana, guava
and neem at 5%, 10% and 15% concentration were
screened against the second stage juveniles of
Meloidogyne incognita under laboratory
conditions. Neem leaf extract at 10% concentration
in 24 hrs exposure and at 5% concentration in 48
hrs exposure gave 100% mortality of the nematode.
Powder of pine-needle, tithonia leaf, ja-mardoh
leaf at three dosages (0.5, 1 and 1.5 g/kg soil) and
carbofuran (16.5 mg/kg) as standard check were
evaluated against M. incognita (1000 J2/kg soil)
inoculated tomato variety KS 227 under pot
conditions. Ja-mardoh leaf powder @ 1.5 kg/kg soil
was found significantly effective resulting 80%
reduction in nematode population and increase in
growth parameters of tomato.

INSECTS AND PESTS
CABBAGE
Toxicity of different botanicals and biorational
insecticides against third instar larvae of
cabbage butterfly Pieris brassicae
Five different botanicals and biorational
insecticides viz., spinosad 2.5 SC, novaluron 10
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number of leaves (34) and flowers per plant (8.80).
Longest stalk (45.20 cm) was produced in ‘Black
Heart’. Significantly maximum stalk diameter
(4.60mm) was produced in ‘Yellow Queen’, while,
maximum flower diameter (10.30 cm) was found
in ‘Divas Memory’
Among the 32 genotypes hybrids/genotypes
evaluated under open conditions, maximum
number of leaves per plant (29.31) and flower
diameter (11.50cm) was recorded in RCGH-226.
However, longest stalk (42.73 cm) was measured
in RCGH-32 and maximum stalk diameter (5.58
mm) was found in RCGH-65, while more number
of flowers per plant (9.16) was produced in RCGH6.

FLORICULTURE
GLADIOLUS
Evaluation for flowering and corm characters
Six varieties i.e. Fidelio, White Friendship, Spic
& Span, Casa Blanca, Golden Goddess and Rosibee
Red were introduced and evaluated during summer
season. Maximum plant height (118.22 cm), spike
length (98.07 cm), rachis length (51.10 cm) and
number of florets per spike (15.22) were found in
‘Casa Blanca’. Largest (4.83 cm) and heaviest corm
(42.50 g), maximum polar (2.03 cm) and equatorial
(1.73 cm) diameter, weight of 20 cormels (14.74
g) was produced in ‘Spic & Span’.
Effect of substrate media
Ten substrate media (v/v) i.e. soil (1), soil +
FYM (1:1), soil + leaf mould (1:1), soil + cocopeat
(1:1), soil + vermicompost (1:1), soil + sand (1:1),
soil + sand + cocopeat (1:1:1), soil + sand+ FYM
(1:1:1), soil + sand +leaf mould (1:1:1) and soil +
sand + vermicompost (1:1:1) were used to improve
the quality of ‘Jester’ cormels. Substrate media
consists of soil + cocopeat (1:1) produced
maximum roots length (24.33 cm), number of roots
(3.85) per cormel and length of contractile roots
(11.18 cm). However, maximum cormel diameter
(14.48 cm), weight (7.80 g) of five cormels and
propagation coefficient (359.44%) was recorded
under soil + sand + vermicompost (1:1:1), while
maximum number of contractile roots per corm was
found in soil + vermicompost (1:1).

Effect of shade net on flowering
Two varieties i.e, Black Heart, Alsmeera and
one hybrid RCGH-117 were evaluated under 50%
and 75% shade net. 50% light intensity shadenet
responded better than the 75% for flowering.
Maximum flowers/plant (7.20), flower diameter
(9.00cm) was recorded in RCGH-117 under 50%
shade net, while longest stalk (38.00cm) was
noticed in Alsmeera under 50% light intensity
shadenet.
ORCHIDS
Altogether, 40 orchid species were collected
from different locality of Meghalaya for evaluation
in pots kept under 75% shade net.
WILD ORNAMENTALS
An exploration was done to collect the wild
species of ornamental species from different
localities of Meghalaya for commercial utilization.
Collected species were planted in pots and on
ground under partial shade for evaluation.

Effect of Benzyl Adenine
Pre-planting soaking of ‘Candyman’ corms with
benzyl adenine (BA) with different concentration
(ppm) i.e., 25, 50, 75, 100, 150 and tap water for
24 hours was done to observe its effect on cormel
production. Corm soaking with BA (50ppm)
increased contractile roots (22.86) and daughter
cormels (23.25) per plant. However, maximum
number (5.73) of shoots per plant was found in
BA (100ppm).

DISEASES
GERBERA
Screening against powdery mildew
Fifty-seven gerbera lines/germplasm were
screened against powdery mildew disease caused
by Golovinomyces cichoracearum using 0-9 scale.
RCG 3, 9, 19, 21, No. 2, 7, 12, 127 and 108 were

GERBERA
Evaluation for flowering characters
Among the 21 cultivars evaluated under open
conditions, cv. Nebulusa produced maximum
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Table 9. Wild ornamental species collected from different sources
Area explored

Species collected

Sohra (Cherrapungi),alt. 1795m)

Hedychium spicatum, Prunella vugaris, Cobra lily, Hedychium orange flower,
Cestrum aurentiacum, Epremnum, Calanthe orchid, Bamboo orchid, Vanda,
Strabilanthus, Dendrobium
Begonia rex, ferns, Fressia sp.
Hedychium sp.
Hedychium coronarium, Chlorophytum sp., Hedychium coccineum, Asplenium sp.
Hedychium (2 species), Caladium, Heliconia, Hedychium thrysiforme
Heliconia sp.
Hedychium sp. Vanda, Hedychium coronarium, bamboo orchid
Orchids

Mawngap (Cherrapungi)
Pynursla (Way to Dawki),alt. 1828m
Nongstoin, alt. 1715m
Nongpoh
Mawyong (Near Nongpoh)
Jowai, alt. 1358m
Nongthynai (Jowai area)

found to be moderately resistant. All other
accessions were found to be highly susceptible.
RCG 6 and 16 had heavy infection on flower stalk.

content and TSS as response variables. Sensory
quality parameters considered for this
experimentation were appearance, flavour, texture/
body, taste and overall acceptability. Optimum
nectar (desirability value of 0.812) was obtained
in the product having pulp and TSS content of
47.86% and 32.00%, respectively.

POST HARVEST MANAGEMENT
Effect of pre-harvest treatment on post harvest
quality and shelf life of strawberry
CaCl2 (1 & 2%), Ca (NO3)2 (1 & 2%), potassium
sulphate (1 & 2%) and boric acid (0.2 and 0.4%)
were sprayed thrice starting from flowering to 10
days before harvesting. Plant sprayed with CaCl2
(2%) recorded minimum weight loss and decay loss
followed by boric acid (0.4%), whereas, highest
TSS, total sugars and ascorbic acid was recorded
in plants sprayed with potassium sulphate (2%).

Effect of slice thickness and blanching time on
quality of osmotically dehydrated Chow-chow
tooty fruity
The osmotic dehydrated chow chow tooty fruity
were prepared with different slice thickness (2-10
mm). The process parameters were slice thickness
(2-10 mm) and blanching duration (0-20 minutes)
followed by immersion of slices to 40ºB and
subsequently at 70ºB sugar solutions containing
0.05% Potassium meta bisulphate and 0.1% citric
acid for 1-2 hours at warm condition (80ºC).
Response surface methodology (RSM) design was
used for this experiment and final products were
evaluated for nutritive value and organoleptic
quality. Minimum loss in ascorbic acid (18.18%)
was recorded in slice thickness of 10 mm without
blanching. However, maximum overall
acceptability score was recorded in slice thickness
of 6 mm followed by 15 minutes blanching
treatment.

Studies on effect of different botanical on
physiological loss in weight and number of
sprouts during storage of fresh ginger
Thirty different botanicals (30 botanicals + 1
plain water dip + without any dip) were used to
evaluate their effects in reducing the physiological
loss in weight (PLW) and inhibiting the number of
sprouts during storage of fresh ginger at ambient
condition. 500g of rhizomes were dip for 30
minutes in 1 liter of solution followed by surface
removal of moisture under shade. All the samples
were then placed into the plastic crates with single
layer and kept at ambient condition. Quality
parameters i.e., PLW and numbers of sprouts
initiation were recorded at 15 days interval for total
periods of 75 days. Minimum PLW (16.40%) was
recorded in botanical coded as 666L while,

Effect of pulp content and total soluble solids
(TSS) on sensory quality of peach nectar
An experiment was conducted on peach fruit
cv. TA-170 for preparation of nectar. RSM was
applied to design the experiments considering pulp
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Effect of chemicals on vase life of gerbera
Maximum vase life (7.86 days) and total water
uptake (15.04 ml) was measured with sucrose (2%)
+ Al2SO4 (300ppm) when used as holding solution
in ‘Black Heart’.

maximum PLW (38.75%) was recorded in plain
water dip treated sample up to a total periods of 75
days of storage. However, minimum numbers of
sprouts initiation were recorded in samples coded
as 538L (5 nos.) followed by 780L (6 nos.); 524,
813L and 683L (7 nos.) up to a total periods of 75
days of storage.

INSECTS AND PESTS
Evaluation of leafy vegetables for quality
parameters
Three commonly used leafy vegetables i.e.,
mustard yellow, mustard black and Chinese
cabbage were used for evaluation at different stages
of maturity. Leafy vegetables samples were
collected at 10 days interval after the emergence
and different quality parameters were evaluated.
Maximum total carotenoid content of 91.21 µg/g,
75.38 µg/g and 95.11 µg/g in mustard yellow,
mustard black and Chinese cabbage was recorded
at 20 th , 40 th and 30 th days after emergence,
respectively.

Post harvest management of insect pests in
stored grains

Standardization of packaging material for
increasing the shelf life of broccoli
Different packaging materials were used for
increasing the shelf life of broccoli hybrid ‘Pushpa’
under room temperature. Two packaging materials
i.e. poly propylene (PP, 100 gauge) and Low
density poly ethylene (LDPE, 200 gauge) with or
without perforation were used. With the increase
of perforation, the physiological weight loss in
weight was also increased. The minimum weight
loss (0.97%) after eight days was recorded in LDPE
without perforation followed by PP without
perforation (1.66 %). After eight days, more than
50% weight loss was recorded in control.

Survey of insect pests of stored grains
A systematic survey was carried out in different
places of Meghalaya during different cropping
seasons. During survey randomly, 250-500 gms
samples of different food grains viz., cereals (paddy
and maize) and pulses were collected immediately
after harvest and from the storage structures or
godowns which were kept for a period of 3- 9
months of storage from farmers store. The grain
samples collected were grouped commodity wise
in polyethylene bags and were tightly closed to
avoid change in moisture content and escape of
insects. These samples were analysed for
infestation and insects causing damage were
identified as major and minor on the basis of total
no of insects present in the samples in stored paddy,
maize and pulses. The results indicated that all ten
species of storage insects pests, were commonly
found infesting the stored garins, but out of these,
only eight were found as major pests (Table 1). It
was also observed that these insects were more
common on husked and milled products, which
may be due to prevalence of high moisture and
relative humidity round the year.

Table 10. Physiological weight loss in weight (%)
of broccoli under different packaging material

Table 1. Major storage insect pests associated
with stored cereals and pulses

Treatments

2 DAS 4 DAS 6 DAS 8 DAS

Crop

Major Insect Pests

PP 0% perforation
PP 0.5% perforated
PP 1.0% perforated
PP 1.5% perforated
LDPE 0% perforation
LDPE 0.5 % perforated
LDPE 1.0 % perforated
LDPE 1.5 % perforated
Control

0.35 0.69 0.90
1.53 3.20 4.50
2.35 4.97 6.90
5.77 12.30 16.90
0.33 0.65 0.89
1.50 3.04 4.06
4.35 9.00 12.28
5.58 11.27 15.41
24.20 41.40 51.68

1. Paddy

Rice weevil (Sitophilus oryzae), Rice Moth
(Corcyra cephalonica)
Rust Red flour beetle (Tribolium castaneum),
Angumois Grain Moth (Sitotroga cerealla)
Maize weevil (S. zeamays ), Angumois Grain
Moth (Sitotroga cerealla), Meal Moth (Plodia
interpunctella), Carphophillus spp.
Pulse beetle (Callosobruchus spp.)

1.66
5.09
7.95
19.24
0.97
4.65
13.94
17.74
55.47

2. Maize

3. Pulses

54

Annual Report 2007-08

Studies on incidence of stored insect pests on
different commodities
The grain samples collected during surveys
were analysed for incidence and abundance of
insect pests on different commodities of paddy,
maize and pulses with in a period of 2-3 weeks of
collection. Results revealed that several insect pests
are associated with these commodities and their
incidence and abundance was relatively different
in different commodities (Table 2). The insects
collected were preserved and catalogued for their
identification at species level.

change environment. Based on individual
parameters of stability (Xi, bi and S2di), genotype
CLI Jyoti was found stable in performance over
the years. The genotype Manipur Local had
significantly higher regression coefficients along
with mean values above general mean for total
rhizome yield indicating the scope for improved
performance under favourable environment.
Megha Turmeric- recorded highest yield potential
in all the three environments but was found unstable
based on stability parameters.

Table 2. Incidence of insect pests in commonly stored food grains in Meghalaya.
Insect Pests

Paddy
with husk

Paddy
without
husk

Maize

Unmilled
Pulses

Milled
Pulses

Rice weevil (Sitophilus oryzae)
Rice Moth (Corcyra cephalonica)
Rust Red flour beetle Tribolium castaneum,
Angumois Grain Moth(Sitotroga cerealla)
Maize weevil (S. zeamays )
Meal Moth (Plodia interpunctella)
Died fruit beetle (Carphophillus spp.)
Pulse beetle (Callosobruchus spp.)

xx
xxx
x
xxx
-

xxx
xx
xx
xx
x
xx
-

xx
xx
xxxxx
xx
xxx
-

x
xxx

xx
xx
xxx

xxx = High, xx =medium, x = low, and - = nil

TURMERIC

Collection and evaluation of turmeric genotypes
for higher yield and curcumin content
Eight genotypes of turmeric were collected from
northeast region during 2007-08. The genotype
RCT-2 was identified for higher curcumin content
(4.50%). The total curcuminodes of genotype RCT2 varied from 10.6 % (HPLC) to 11.2%
(Spectrophotometer).

Stability analysis for yield and yield attributes
Forty two turmeric genotypes were evaluated
for three consecutive years for primary rhizomes/
plant, secondary rhizomes/plant, weight of primary
rhizome, weight of secondary rhizome and total
rhizome yield. Pooled analysis of variance revealed
presence of wide range of variability among the
genotypes for all the characters. The significant
mean square due to genotype x environment
interaction indicated that the genotypes interacted
considerably with environments for expression of
all characters and showed variable response to

Fig. 1. Typical HPLC chromatogram of turmeric
genotype RCT-2 showing highest curcumin content

SPICES
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Table 1. Classification of turmeric genotypes for stability
Characters

Genotype identification
General adaptability
S2di=0, X>µ,Bi=1

No. of primary
rhizome/ plant
No. of secondary
rhizome/plant

Duggiralla, PCT-14,
PCT-10, PCT-13
TC-17 (RCT-1), PCT-13

Weight of primary
rhizome/plant (g)

TC-17, PCT-10, PCT-18,
CLI-370, Kasturi Avedi,
GL-Puram, TC-36,
Sugandham, CLI-367
_

Weight of secondary
rhizome/plant (g)
Total fresh rhizome
yield (t/ha)

CLI Jyoti

Specific adaptability

Better environment
S2di=0, X>µ,Bi>1

Poor environment
S2di=0, X>µ,Bi<1

CA-1/146/4, PTS-9, CLI-315,
Kasturi Janaka, Lakadang
Meghalaya Local-2, PCT-10,
Manipur Local, TC-36,TC-37,
Jorhat Local, Lakadang,
VIK-145
Duggiralla

PTS-11, VIK-324, Kasturi Joyoti
Pody, VK-17, Kuchipudi
CA-1/146/4, PTS-11,
Sugandham

_

_

Manipur Local

_

CLI-339

Table 2. Total curcuminoids content of different genotypes of turmeric
Varieties

Curcumin
content (%)

Demethoxycurcumin
content (%)

3.50
3.39
4.50

1.60
2.10
2.40

Megha Turmeric-1
Lakadong
RCT-2

Bismethoxycurcumin
content (%)
0.44
1.32
3.70

Total
Curcuminoids
(%)
6.53
6.82
10.60

Total
Curcuminoids
by UV (%)
6.95
7.73
11.20

MUSHROOM
46.2 kg and strain code 04 recorded 54.3 kg fresh
mushroom yields per 100kg of dry paddy straw.
The strain code 05 gave very poor yield i.e.6kg/
100kg straw).

AICRP (Mushroom)
Strainal evaluation of oyster mushroom (P.
sajor-caju)
Of 5 strains tested the highest yield was
recorded in PSC- O5 (73.8 g/ kg straw) followed
by PSC- O1 (68.6 g/ kg straw), PSC- O2 (67.6 g/
kg straw) and PSC- O3 (54.1 g/ kg straw). The
lowest yield was recorded in PSC- O4 (41.3 g/ kg
straw).

Evaluation of the yield potential of P. fossulatus
and P. florida.
P. florida recorded 63.6 kg/100kg paddy straw
while P. fossulatus gave average yield of 21 kg fresh
mushrooms /100kg paddy straw.
Strainal evaluation of paddy straw mushroom.
The strain VV2 recorded (2.78 kg), VV6 (4.58
kg), VV8 (1.36 kg) and VV11 (6.17 kg) per100kg
paddy straw. Poor yield was due to unfavorable
climatic condition.

Strainal evaluation of oyster mushroom (P.
florida)
P. florida strain code 01 recorded 46.9 kg, strain
code 02 recorded 42.6 kg , strain code 03 recorded
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high to severe toxicity level. Based on the SAR
values, the water samples were categorized under
none/no-toxicity level. The pH of water samples
collected from Tripura showed a variation from
6.11 to 7.68 and the maximum permissible pH is
around 6.5 to 8.5. So, pH of drinking water in
some places was not up to the permissible limit.
Concentration of nitrate, phosphate, potassium and
calcium in water samples varied from 1.0 to 7.2
mg/L, 0.04 to 1.43, 0.09 to 2.24 and 0.64 to 11.48
mg/L, respectively. Nitrate contamination may turn
out to be problematic if the concentration is above
10 mg/L NO3-N or 45 mg/L NO3. Contents of Zn,
Cu, Mn and Fe varied from trace to 129, trace to
11, trace to 990 and trace to 4205 µg/L. Some of
the water samples analysed had a high content of
iron contamination.

Effect of chemical spray on yield on P. sajorcaju
P. sajor-caju recorded poor yield.31.1-37.8 kg/
100kg straw. No significant difference was
observed among various chemical sprays (viz. 100,
200 ppm urea and 0.1 M K2HPO4.
Effect of chemical sprays on yield P. florida
There was no significant difference between the
treatments. Urea 100ppm recorded 44kg, urea
200ppm 46.2 kg and K2HPO4 41.1 kg/100 kg straw.
Evaluation of Hypsizygus ulmarius on different
substrate
Paddy straw recorded 66.1kg/ 100kg straw and
paddy straw + wheat straw recorded 63.9kg/100
kg straw.

Long-term pastoral effect on soil quality in acid
soil
Soil quality was examined after 15 cropping
cycles of a long-term perennial pasture with various
grasses maintained at a permanent fodder block of
the institute. The aim was (i) to ascertain whether
perennial grass primarily maintained as fodder
source for ruminants could conserve resources and
improve soil quality in the hilly ecosystem of
northeast India, and ii) to select a suitable perennial
grass, which would minimize land degradation,
restore soil organic carbon (SOC) and improve the
soil quality. Perennial grasses were Setaria
sphacelata (Setaria), Brachieria rosenesis
(Congosignal), Thysanolaena maxima (Broom),
Panicum maximum var. Makunia (Guinea)
Panicum maximum var. Hamil (Guinea),
Pennisetum purpureum (Napier), Paspalum
conjugalum (Paspalam) and Arachis pintoi (wild
groundnut). In general, long-term pastural effect
increased SOC by 30 %, water stable aggregate
by 40 %, mean weight diameter by 70 %, available
soil moisture by 20 %, soil microbial biomass
carbon by 10 %, over no grass cover (control).
Among grasses, soil under Setaria, Congosignal
and Makunia had higher value of these attributes
over other species because of their better soil
binding effect through extensive root system. Such
improvement of soil physical properties and
processes such as aggregation, water holding
capacity, hydraulic conductivity under these

WATER RESOURCES
Characterization of water quality from various
sources for its suitability in agricultural use
In the present study, water samples were
collected from different sources located at various
districts of Meghalaya and Tripura and analysed
different elements to assess the quality parameter
of water resources. Most samples collected from
Meghalaya were acidic or neutral in reaction (pH
3.93 to 6.91). All the samples had very low
potassium, sodium, sulphur, calcium and
magnesium content. Phosphorus content were
categorized mostly under high and medium. The
nitrate-N content ranged from 11.2 to 30.8 ppm,
mostly categorized under low and very low group.
The carbonate content of the samples classified
under none which had no toxic effect for irrigation
use. However, bicarbonate contents ranged from
2.3 to 6 meq/1000 ml. Based on the relative status
of the bicarbonate content, most of the samples
were classified under high to severe toxicity levels.
Similarly, the residual RSC values fluctuated in
between 2.22 to 12.24, broadly classified under

57

Annual Report 2007-08

per plant (12.36) as well as lowest pod yield (1.28
t/ha). Thus it appears that raised bed in alfisol
maintained optimum soil moisture, which could
make favourable environment to respond the crop
to phosphorus.

grasses coupled with complete ground cover
reduced soil erosion ratio to the extent of 33% and
also signified the ecological importance through
C-sequestration which has a direct bearing on longterm sustainability, soil erosion and soil quality in
complex, diverse, risk-prone, fragile hilly
ecosystem.

Table 1. Interaction effect of moisture regimes
and phosphorous on pod yield of
groundnut

Soil moisture regimes and phosphorus
interaction in groundnut
Field study was continued for third year with
three moisture regimes as main plots (Beds with
30 cm bunds around the plots, Flat beds without
bunds and 15 cm raised beds without bund) and
four phosphorous dose as sub-plot (0, 50, 100 and
150 % of the recommended P dose). Available
water content in different treatments varied
marginally from 0.188 to 0.212 cm3cm-3. There was
a significant variation in profile soil moisture
among moisture regimes, highest being in raised
bed (22.36 cm/ 60 cm soil profile) and lowest in
flat bed with side bunds (19.55 cm). Interactive
effect of phosphorous and moisture availability
under different land treatments revealed that under
both raised bed and flat bed (control) groundnut
responded up to 100% P, though highest groundnut
yield was recorded with 150 % P under raised bed.
In general, pod yield of groundnut under raised bed
was 73 and 95 % higher than yield obtained under
flat bed with 30 cm side bunds (Table 1). Higher
per plant (34.52 g), root biomass (2.11 g), and
chlorophyll content resulted in maximum no. of
pod per plant (23.95) and higher pod yield (2.85 t/
ha) of groundnut under raised bed planting. Plots
with side bunds recorded lowest above ground
biomass (16.77 g), root biomass (1.33 g), and
chlorophyll content resulted in lowest no. of pod

Photo plate 1a. Crop performance
under flat bed with side bund

Treatments
(% of
recommended
dose)

P0
P 50
P 100
P 150
Mean
CD (P =0.05)

Pod yield (t/ha)
Raised
bed
(15 cm)

Flat
bed

2.52
2.88
2.95
3.03
2.85
0.19

1.46
1.55
1.81
1.75
1.64
0.17

Flat
Mean
bed with
side bund
(30 cm)
1.22
1.40
1.57
1.64
1.46
0.11

1.73
1.94
2.11
2.14

Note : Recommended dose of P was 26.2 kg/ha

Effect of raised-sunken bed systems on water
use efficiency of common vegetables
A study was continued to evaluate the
performance of different crops in standard
raised:sunken bed system in dry season and also
to estimate water use efficiency using suitable
management practices under limited water
availability. Three water management practices
(adequate water supply, limited water supply and
no water) in combination with two mulch
treatments (straw mulch @10t/ha and no mulch)
were tested in a factorial RBD. Study revealed that
maximum moisture extraction was obtained (32.2
to 41.3 % in case of potato and 35.3 to 44.5 % in

Photo plate 1b. Crop performance
under flat bed
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case of tomato) from 0-15 cm soil depth
irrespective of crop combinations, irrigation
schedule and mulch treatments and it decreased
with soil depth. It appears that almost 65-75% soil
water was extracted by the crop from the top 30
cm soil depth. On an average, 24 % higher potato
yield was recorded under mulch over no-mulch
plots. In case of tomato, both water supply and
mulch treatment influenced growth of tomato. In
general, under mulched plots there was 92 and 43
% increase in fruit yield owing to limited irrigation
and adequate irrigation over no irrigation.
However, such water saving effect with limited
irrigation was not observed under no mulch plots.

Effect of in-situ residue management on carry
over soil moisture conservation and crop growth
under hill agriculture
A simple technology of in-situ residue management
has been developed with the objective of taking
mustard crop on completely residual moisture
during rabi season. Treatments comprising six
combinations of residue management in main plot,
viz. M0– control, M1 – Maize stalk cover (MSC),
M2 – MSC + Ambrossia sp. @ 5t/ha, M3 – MSC +
Ambrossia sp. @ 10t/ha, M4 – MSC + poultry
manure + Ambrossia sp. @ 5t/ha and M5 – MSC +
FYM @ 10t/ha and two tillage (conservation tillage
and conventional tillage) as sub plot was tested in

Potato

Tomato

Fig. 1. Soil moisture extraction (%) pattern by potato and tomato crop under various treatments
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maximum ET rate throughout the crop season
followed by M4. M5 contributed almost 78 and 75
% higher ET throughout the crop season than that
under M0 in conservation and conventional tillage
practices, respectively (Fig. 2).
In general, all the residue management practices
recorded good seed yield of mustard which was
many fold higher than control (M0), where only
negligible yield was observed (Table 2). The
treatment MSC + Poultry manure + Ambrossia @
5 t/ha (M4) recorded highest yield (556.2 kg/ha),
which is almost 10 fold higher than the mustard
yield under control plot (51.3 kg/ha). Among the
various residue management treatments, the highest
water-use efficiency (14.59 kg/ha-mm) was
observed under MSC + poultry manure +
Ambrossia sp. @ 5t/ha (M4) followed by M2 (11.86
kg/ha-mm), M3 (11.18 kg/ha-mm), M1 (9.46 kg/hamm), M5 (6.33 kg/ha-mm) and M0 (2.41 kg/ha-mm)
irrespective of tillage practices.

a split plot design. Study revealed that through out
the growth period of mustard, water storage (cm/
90cm) of the profile was the highest in MSC +
poultry manure + Ambrossia sp. @ 5t/ha (M4).
Moisture-extraction pattern showed that
irrespective of tillage and residue management, it
was maximum (38.7 to 58.8%) at 0-30 cm soil
depth, and decreased with soil depth. The moisture
extraction (%) in the first 30 cm soil depth
increased with maize stalk cover as well as with
other organic sources of nutrient. The crop evapotranspiration (ET) increased steadily from
germination stage onward in all the residue
management treatments, reaching its peak
somewhere between 60 and 75 days after sowing.
However, ET in the control plot reached its peak
earlier (between 45 and 60 DAS) than treated plots
(between 60 and 75 DAS). Among the various
residue management treatments, M 5 had the

Conventional tillage

Conservation tillage

Fig. 2. Seasonal variation of evapo-transpiration of mustard as affected by various residue management
practices under conservation and conventional tillage

Table 2. Seed yield and water-use efficiency of mustard as affected by various residue management
and tillage treatments
Residue
management
treatments

M0
M1
M2
M3
M4
M5
CD (P = 0.05)

Tillage treatments (T)
Conservation
tillage

Conventional
Mean
tillage
Seed yield (kg/ha)

39.50
164.80
225.70
242.80
363.00
201.50
T = 68.72

51.30
225.00
312.70
334.80
556.20
218.50
M =56.48

Conservation Conventional Mean
tillage
tillage
Water-use efficiency (kg/ha-mm)

45.4
2.17
194.9
8.23
269.2
10.48
288.8
9.46
459.6
11.88
210.0
6.21
T x M = 86.16 T =3.63

2.65
10.68
13.23
12.90
17.30
6.45
M = 2.11

2.41
9.46
11.86
11.18
14.59
6.33
T x M =3.12

T, Tillage treatments: M, residue management treatments; T x M, Tillage x residue management interaction
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Selection and evaluation of water-efficient
cropping systems for terraced situation of
foothill
An experiment was conducted with two main
plot tillage treatments (T1 – Conventional tillage
without crop residue and T2 – Conservation tillage
with residue incorporation) with eight cropping
systems as sub plots. There were 4 kharif crops
(rice bean, maize, upland rice and soybean) and 2
rabi crops (mustard and pea). The main objective
was to find out water efficient cropping system both
from traditional and non-traditional cropping
system. The respective varieties of the crop were:
rice bean (RCRE-1-6), maize (Vijaya composite),
upland rice (Bhalum-I), soybean (JS 80-21) and
mustard (TS-36), pea (Sultan). The 50% depletion
of available soil moisture was calculated based on
the initial soil moisture with relation to the
periodical soil moisture status. During sowing of
the kharif crop, soil profile moisture content (Fig.
3) varied between 34.4 to 38 % (v/v), whereas at
the end of cropping season, the moisture content
fluctuated from 13.9 to 20.2 % (v/v). Among all
the cropping systems, maize-mustard and upland
rice-mustard were found to be most water efficient
cropping system as in these systems profile soil
moisture never reached to below 50% of the initial
value. In other cropping systems, profile moisture
content comes to 50% of their initial moisture
content during 120-150 days after sowing. In rice
bean- pea cropping system, soil moisture goes
beyond 50% of its initial value during 90 DAS.

in case of upland rice, the crop growth was superior
in conservation tillage as compared to that under
conventional tillage (plate 2). The rabi crops i.e.
mustard and pea yield showed that conservation
tillage contributed significantly higher yield under
both the crops (41 and 36 %, respectively) as
compared to conventional tillage.

Plate 2. The difference in upland rice crop under
conservation and conventional tillage

Externally funded projects
Farmers’ Participatory Action Research Project
In a bit to enlighten the farmers about the low
cost water harvesting structure, i. e. Jalkund and
in-situ soil moisture conversation in terrace land,
ICAR, Umiam organised a one day training at
ICAR complex to some of the selected farmers in
the four districts of Meghalaya. The response from
all the farmers was convincing. Most of the farmers
urged the concern institute for providing more and
more number of LDPE polythene.

Fig. 3. Seasonal soil profile moisture status under
various cropping system

The crop yield under conventional tillage was
significantly higher than that under conservation
tillage irrespective of crop combination. However,
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Jalkund at farmers field, Ri-Bhoi District,
Meghalaya

Jalkund at farmers field, East Khasi Hills District,
Meghalaya

Jalkund at farmers field, Janintia Hills District,
Meghalaya

Jalkund at farmers field, West Khasi Hills District,
Meghalaya

NABARD funded Project
Forty farmers were selected to popularize
innovative low-cost rain water harvesting structure
Jalkund among the farming community of the four
states which includes Nagaland, Tripura, Manipur
and Meghalaya. As per the plan of implementation

of the Jalkund project, Training Cum Awareness
Programme was conducted on 11-12 th
October,2007 at ICAR Research Complex, Umiam,
Meghalaya, leaflet on Jalkund was translated into
the five local languages, finalized the constitution
of Project Monitoring and Review Committee for

Jalkund at farmers field, Tura

Jalkund at farmers field, Wokha, Nagaland
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Jalkund at farmers field, B. Manu, Tripura

Jalkund at farmers field, Churachandpur,
Manipur

each centre. Construction of 40 Jalkunds had been
finished, So far the progress has been good and
the farmers are happy about the technology.

Productivity in agriculture for livelihoods through
teaching cum demonstration” by ICAR,Umiam.
Farmers are enlightened by the lectures given by
the Resource persons and many farmers have come
up with their quiries.Its been very great time for
the farmers to get this kind of opportunity to get
demonstration as well as lectures on new trends
in farming.

Project on scaling up of water productivity for
livelihood and agriculture
So far four training programmes have been
conducted for the farmers on “Scaling up of Water

Farmers’ training on “Water management in rice under different land use systems” at ICAR RC (NEH),
Umiam, Meghalaya from 24th to 30th March’ 2008

Farmers’ training on “Watershed approach for sustainable development” at ICAR RC (NEH), Umiam,
Meghalaya from 11th to 17th March’ 2008
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Farmers’ training on “Scaling up of Water Productivity in horticultural crops” at KVK, Tura,
Meghalaya from 11th to 17th March’ 2008

AGROFORESTRY

Table 1. Crops grown and their productivity in
the IIFS

Studies on intensive integrated farming system

Crops grown

(a) Cropping and land use systems
The most beneficial land use system in the IIFS
was maize based cropping system from the edaphic
suitability, productivity (37.5q/ ha) as well as utility
point of view. Cereal- legume cropping systems
(viz., maize-rice bean and maize–mung bean and
maize-mustard) are being tried successfully
considering crop productivity as well as soil
fertility. Six species of hedge plants viz., Crotolaria
tetragona, Flemingia macrophylla, Indigofera
tinctoria, Desmodium rensonii, Cajanus cajan and
Tephrosia candida have been established
successfully in the risers of the terraces developed
in the sloppy land of the IIFS area.

Productivity
(t/ ha)

A. Summer (March-April)
Ginger
Turmeric
B. Pre-Kharif (May-Mid June)
Sole maize as food (Feed)
Mung
Upland paddy
Colocasia
Brinjal
French bean
C. Kharif (June- August)
Groundnut
Rice bean
Soybean
Lowland paddy
Buckwheat
Pigeon pea
D. Rabi (Mid October- December)
Mustard
Cabbage
Cauliflower
Knol khol
Tomato
Radish

(b) Performance of fodder oat in IIFS
An experiment was conducted to evaluate the
performance of oat for fodder production in the
IIF System. Ten treatments comprised of different
manures either alone or in combination with
fertilizers were evaluated against control and 100%
NPK through inorganic fertilizer. Among all the
treatments maximum green fodder yield 26.5 t/ha
was recorded under 100% NPK while control
recorded lowest fodder yield (7.9 t/ha)

13.71
18.19
3.75
0.90
2.75
13.75
11.35
6.30
2.31
0.81
1.57
4.00
.95
1.60
0.85
12.51
8.15
8.30
13.50
8.05

(c) Fodder production in IIFS
A total of 45t of green fodder was produced in
all the system. Different fodder grasses viz.
paragrass, congo signal, hybrid napier, fodder oats
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Performance of turmeric in IIFS

Performance of mustard in IIFS

(d) Effect of different hedgerow leaves
incorporation on productivity of Pahlu Dal
Field experiment was conducted during pre
Rabi season to study the effect of different
hedgerow leaves incorporation on growth and yield
attributes of Pahlu Dal. Seven treatments comprised
of leaves incorporation of Fleminggia macrophylla,
Indigofera tinctoria,Crotolaria tetragona,
Tephrosia candida and Cajanus cajan @ 2t/ha dry
weight basis along with recommended dose of
fertilizer application (25:60:30 kg NPK/ha) and a
control. Maximum seed yield 1.06 t/ha was
obtained with application of recommended dose
of fertilizer application followed by incorporation
of leaves of Idigofera tinctoria (0.91 t/ha) and
Tephrosia candida (0.90 t/ha).

Performance of radish in IIFS

were grown in the IIF System. The productivity of
different fodder grasses were found to be 30, 45,
40 and 20t/ha respectively.

Performance of pahlu dal under different hedgerow
leaves incorporation

Performance of oat in IIFS
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(e) Effect of different rate of lime application
on growth and yield of groundnut
An experiment was conducted to evaluate the
performance of groundnut under different rates of
lime application. The initial soil pH was 4.9. The
treatments comprised of 0, 0.5, 1.0, 2.0, 2.5 along
with lime dose calculation as per software
developed in the institute (1.72 t/ha). A uniform
rate of FYM @ 10 t/ha was applied in all the
treatments. The data revealed that maximum pod
yield 23.10 q/ha was recorded with application of
lime @ 2.5 t/ha followed by lime @ 1.72 t/ha (22.75
q/ha) and lime @ 2.0 t/ha (22.6 q/ha). The lowest
pod yield 16.0 q/ha was recorded under no lime
control.

Hedge row planting in IIFS

(g) Effect of different rates of lime application
on growth and yield of turmeric under Michelia
champaca based AFS.
An experiment was conducted to evaluate the
performance of turmeric with different rates of lime
application under Michelia based agroforestry
system. The initial soil pH was 4.8. The treatments
comprised of, 0.5, 1.0, 1.5, 2.0, 2.5 t/ha along with
lime dose calculation as per software developed in
the institute (1.87 t/ha). A uniform rate of FYM @
15 t/ha was applied in all the treatments.
Maximum rhizome yield 25.6 t/ha, number of
fingers (10.6) and clump weight 510 g was recorded
with application of lime @ 2.5 t/ha followed by
application of lime @ 2.0 t/ha (25 t/ha) and lime
@ 1.6 t/ha (24.7 t/ha). The lowest yield (16.5 t/ha)
was recorded under no lime control.

Performance of groundnut under different rate of
lime application

(f) Biomass production under different
hedgerow species
Data on biomass production of different
hedgerow species has been collected and presented
in table. Maximum fresh weight (175 t/ha) and dry
weight (38 t/ha) was recorded with Indigofera
tinctoria with four prunings.
Table 2. Biomass productivity of different
hedgerow species in the IIFS
Species

Clotolaria tetragona
Tephrosia candida
Indigofera tinctoria
Flemingia macrophylla

No. of
cuttings

Fresh
weight
(t/ha)

Dry
weight
(t/ha)

3
4
4
3

80
100
175
150

22
26
38
28

Performance of turmeric under Michelia
champaca based AFS
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(h) Effect of different rates of lime application
on growth and yield of ginger under Alder based
AFS.
An experiment was conducted to evaluate the
performance of ginger with different rates of lime
application under Alder based agroforestry system.
The initial soil pH was 4.9. The treatments
comprised of, 0.5, 1.0, 1.5, 2.0, 2.5 t/ha along with
lime dose (1.72 t/ha) calculation as per software
developed in the institute. A uniform rate of FYM
@ 15 t/ha was applied in all the treatments.
Maximum rhizome yield 22 t/ha was recorded
with lime @ 2.0 t/ha followed by application of
lime @ 1.72 t/ha (21.3 t/ha). The lowest rhizome
yield (15 t/ha) was recorded under no lime control.

performance of broiler birds reared in IIFS showed
better growth rate (0.034 kg/day) and its droppings
helped in increasing primary productivity. Among
various livestocks, the daily weight gain (0.342kg/
day) of pig was found to be maximum and optimum
primary productivity of fish pond was found better
when reared with a stocking density of 30 nos/ha
pond area. Integrated fish farming showed the
promising results. Fish fingerlings at a stocking
density of 9000 nos/ha recorded maximum fish
productivity and it was found to be 1.59, 1.38, 1.24
and 1.20 t/ha, when integrated with cattle, pig,
duck, poultry and goat respectively with the above
mentioned stocking density of livestock/ birds as
against control without integration (0.81 t/ha) and
concentrated feeding with productivity of 1.75 t/
ha.

(i) Analysis of soil samples of the pond in IIFS
The soil of the fish-pond is generally acidic (4.86.21) and it was rectified with the application of
lime on the basis of pH. The organic carbon content
in the soil of integrated fishpond was found to be
high (0.75– 3.44%) but it is within desirable range.
In the integrated pond nitrogen (165.28-416.42 kg/
ha) content was found to be high due to continuous
application of organic nitrogen in the form of
manure. The phosphorus level (6.81-17.04 kg/ha)
in the soil of integrated pond was found within
satisfactory range for higher primary productivity.
Potassium content of soil was found to be 1.18 to
1.70 fold higher than control.

Broiler bird in IIFS

Integrated approach of land use through
agroforestry interventions
Agri-horticulture AFS
Among different fruit tree species maximum
plant height (4.92 m) maximum collar diameter
(37.6 cm) and canopy width (5.62 cm) was recorded
with plum, while maximum number of branches
per plant (8) was recorded with Peach. In case
of crop performance maximum yield of maize was
recorded in sole crop (4.10 t/ha) while among
combinations maximum yield (3.23 t/ha) was
recorded with Orange + maize combination.
Maximum turmeric yield (25.0 t/ha) was recorded
as sole crop while among the combination with fruit
tree species maximum yield (21.0 t/ha) was
recorded with pear + turmeric combination.

Fish production in the IIFS

(k) Animal component
The growth performance of ducks Khaki
Campbell 0.0040kg/ day was recorded in IIFS at a
density of 500 ducks for 1ha pond area. The
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Table 3. Productivity and stocking density of animal/birds and fishes of different IIFS
Sl.
No.

IIFS

1
2

Chicken -crop- fish-duck-horticulture 1.05
alongwith hedgerow on contour bunds.
Crop-fish-poultry--multipurpose trees 0.97

Live chicken- 8.82qFish-0.9 q

3

Crop- fish-goat -multi purpose trees

1.04

Meat-1.0qFish-0.9 q

4

Crop- fish-pig - vermicompost-bamboo- 1.04
multipurpose trees hedgerow-broom
Crop- fish-dairy - mushroom1.17
vermicompost - horticulture-hedgerow
Crop-fish without integration (control) 0.95
Concentrate feeding

Pork- 1.0qFish1.1 q

5
6
7

Area
(ha)

Productivity/yr

Stocking density of animals/
birds and fishes

Duck meat- 54 kgFish-1.0 q

Duck- 500 nos./haFish-9000
fingerlings/ha
Broiler birds 200/batch
Fish-9000 fingerlings/ha
Goat- 55 nos./ha
Fish-9000 fingerlings/ha
Pigs- 30 nos./ha
Fish-9000 fingerlings/ha
Cattle-5nos./haFish-9000
fingerlings/ha
Fish-9000 fingerlings/ha

Milk- 5833 liters Fish-1.3 q
Fish--0.50q;
Fish- 1.5 q

Evaluation of MPT for growth and biomass
performance
Different tree species have varied canopy
architecture, which makes variation in the light
interception or quantum of light available to crops
grown in association with tree species. The
periodical growth observation and canopy
architecture of different agro-forestry tree species
like teeta champ (Michelia champacca), poma
(Chukresia tabularis), ghamar (Gmelinea arborea),
litsea (Litsea poliantha) and alder (Alnus
nepalensis) were studied after five years of
plantation under hilly condition of Meghalaya.
Different intercrops viz. maize, rice mustard and
other vegetable crops were also grown successfully
under the canopy of above mentioned tree species.
The data on yield and biomass of associated crops
were also recorded.

Table 4. Performance of different fruit trees
Fruit tree

Sweet orange
Guava
Peach
Plum
Pear
Orange
Assam lemon

Plant
height
(m)
1.95
2.40
4.92*
3.46
4.06
2.56
1.55

Collar
No. of
Canopy
diameter branches width
(cm)
/plant
(m)
15
17.0
37.6*
23.8
9.0
13.2
16

5.4
3.0
4.6
8.0*
4.4
2.8
4

1.42
2.38
5.62*
2.14
1.0
0.86
1.96

Table 5. Performance of different crops in
combination with different tree
species
Fruit tree and crop
combination

Scale Crop Fruit yield
(sq. m) yield t/ha
t/ha

Sweet orange + maize

468

Guava + maize
Assam lemon + maize
Peach + maize
Orange + maize
Plum + turmeric
Pear + turmeric
Maize + turmeric
Turmeric
Ginger
Groundnut
Maize alone

1575
300
275
270
248
620
900
690
900
400
-

Selection and evaluation of multipurpose tree
species (MPTs) for agroforestry systems

1.45 Yield yet to
recorded
2.85 5.06
3.03 2.55
2.59 5.26
3.23* Not in flowering
19.0 Not in flowering
20.0 Not in flowering
17.5 25.0 21.0 2.20 4.10 q -

Tree growth and crop yield
The periodical growth observation of ten
already existing multipurpose tree species (MPTs)
in the arboretum block were recorded and observed
that Parkia roxburghii attained the highest growth
(28.71 m) among various tree species, whereas,
DBH was highest in Gmelina arborea (34.66 cm)
after 20 years of plantation. The maximum timber
volume were recorded in case of M. oblonga
(278.29 m3/ha) followed by P. roxburghii (277.77
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m). The yield of shade loving crop (ginger and
turmeric) were recorded under each tree species
and observed that there was a drastic reduction in
crop yield. Maximum turmeric yield (189.2 q/ha
was recorded under control and among
combination with tree species maximum yield
(153.40 q/ha) was recorded under Pinus kesia.
While in case of ginger reduction in yield was more
severe and maximum yield (90.67 q/ha) was
recorded in combination with Parkia roxburghii
as against a yield of (231.00 q/ha) in control without
tree combination.

plant are heavily pruned and side branches of alder
trees were also pruned up to 50% of tree height in
the month of April 2007 under intensive
management practices. After heavy pruning there
was significant improvement in the emergence of
new shoot with leads to produce new fresh buds in
a per unit area. Now it is flourishing well under
the partial shade of alder as it provide favourable
microclimate to understorey crops. Thus, the
average yield of tea (fresh buds) was recorded 7.0
– 8.5 t/ha whereas, in case of black pepper (dried)
the yield was 650 g/plant. The timber volume was
recorded to be 215.78 m3/ha for Alnus nepalensis.

Performance of three maize varieties under
different fruit trees
In continuation of third year experimentation
three maize varieties are RCM-1-1, RCM-1-3 and
Vijaya composite were taken under fruit three fruit
trees viz. guava (Psidum guajava cv. Allahabad
Safeda). Assam lemon (Citrus lemon cv. Local) and
peach (Prunus persica cv. TA 170). Grain yield
(average of tree years) of all the three maize
varieties were recorded highest (4.0 t/ha) in control
plot (without tree) than in understorey of fruit trees.
Among the fruit trees species average grain yield
of RCM-1-1 was highest under Assam lemon (3.47
t/ha) followed by guava and peach. Average fruit
yield was 5.81, 2.02 and 4.72 t/ha respectively, to
peach Assam lemon and guava.

Black paper based AF System

Studies on silvi-horti-pastoral systems
To study the performance of silvi-horti-pastoral
AFS pineapple (var. Kew) was planted beneath the
canopy of silver oak (Grevillea robusta) and som

Evaluation of multistoried AFS
In continuation of experimentation in
multistoried agroforestry system, the existing tea

Table 6. Growth and yield performance of trees (20 years old) and crops in AFS
Tree species

Height
(m)

DBH
(cm)

Timber volume
(m3/ha)

Crop yield t/ha
Turmeric

Alnus nepalensis
Prunus cerasoides
Symingtonia populnea
Parkia roxburghii
Michelia oblonga
Gmelina arborea
Cryptomeria japonica
Cupressus torulosa
Pinus kesiya
Control (no tree)

24.24
18.78
19.13
28.71*
27.12
22.02
15.38
14.57
20.45
-

30.39
25.45
31.65
32.19
30.88
34.66*
22.48
21.05
27.59
-

191.57
87.12
159.67
275.77
278.29*
254.13
65.72
55.95
136.74
-
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12.57
12.60
13.00
14.36
13.93
13.48
9.85
9.00
15.34
18.92*

Ginger
8.80
7.96
8.07
9.07*
8.44
8.50
7.08
7.46
7.21
23.10
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percentage of peach, pear and guava showed 95,
92 and 90% respectively. The interspaced area was
utilized for intercropping of maize followed by
mustard whereas contour bunds were covered
under congo and guinea grass to check erosion and
effective utilization of land.

(Machilus bambicina) across the steep slope (2530%) with 50 x 80 cm spacing. In third year of
experimentation the average yield of pineapple was
recorded highest in the understorey of G. robusta
(16.5 t/ha). After 14 years of plantation G. robusta
attain an average height and dbh of 12.21 m and
12.98 cm, respectively, Similarly, M. bombicina
attained 12.58 m height and 19.12 cm dbh. On
terrace risers, grasses like congo and guinea were
planted as a vegetative barrier. The average
productivity of congo and guinea grass was 27.15
and 28.18 t/ha respectively.

Agri horti system

Table 8. Performance of fruit plant and crops
Tree species

Pineapple based multistoried AF system

Table 7. Tree growth and crop yield under on
silvi-horti-pastoral systems
Tree species

Tree
DBH
height (cm)
(mt)

Guava (2 year old)
Peach (2 year old)
Pear (2 year old)

Tree
height
(mt)

DBH
(cm)

13.17
12.26
12.26

17.59
21.82
21.82

Crops
Maize Mustered
t/ha
t/ha
1.84
2.05
1.90

1.03
1.25
1.30

Crops

Evaluation of superior planting material of
Jatropha (seedling/cuttings) from different part
of Meghalaya sponsored by NOVOD R & D
Network Programme

Pineapple Guinea Congo
t/ha
grass
grass
t/ha
t/ha
Grevillea robusta
13.17 17.59 1.65
Machilus bambicina 12.26 21.82 1.43

2.93
2.50

2.93
2.71

Studies on Jatropha seed viability and time of
sowing
Seeds collected from different provenances viz.
Mendipathar, Tura, Dimapara and Mawhati were
sown during pre-monsoon and winter seasons. The
seeds sown during pre-monsoon showed better
germination percent (97.4%) as compared to seed
sown in winter (67.0%). Collar diameter (2.19 cm)
and plant height (52.5 cm) was also recorded
maximum during pre-monsoon period and
minimum during winter.

Development of agroforestry models in hilly
ecosystems
One year old healthy seedling of peach, pear
and guava with 50 nos of species were planted in
alternate terraced with two spacing i.e. 5 x 5 m
and 5 x 6 m (plant to plant and row to row)
following the standard planting procedure during
this year. After six months of plantation the survival

70

Annual Report 2007-08

Table 9. Germination and growth performance of different provenance of Jatropha in two seasons
Provenances

Germination%

Plant height (cm)

Collar diameter

Pre-monsoon

Winter

Pre-monsoon

Winter

Mendipathar,

90.0

65.0

50.1

45.3

2.00

Tura,

97.4

67.0

52.5

40.2

2.19

1.53

Dimapara

88.46

66.4

49.8

45.67

1.89

1.7

Mawhati

92.3

63.0

51

42.0

1.58

1.6

Establishment of Jatropha block
Besides the research activities, the Jatropha
planting materials collected from various parts of
Meghalaya tested under field trial for screening
out the superior materials on the basis of
morphological and phonological behaviour. These
seeds and cuttings were raised in the nursery and
five months old seedlings were planted in Jatropha
plantation block. Further morphological
observation and routine management practices in
the established Jatropha plantation block were
carried out.

Pre-monsoon

Winter
1.55

genotypes Mawhati, while maximum number of
primary branches (6.8/plant) was recorded with
Tura provenances. The plantation has not yet
started bearing. Planting of another 3 promising
genotypes has been initiated.

Jatropha provenance trial

Provenance variability of Parkia roxburghii
Seven provenances of Parkia roxburghii were
selected from different part of northeast region
were raised and evaluated for growth performances
during 2007-2008. Wide variations were observed
in growth parameters of different provenances of
P. roxburghii in the field (Table 11). The plantation
has not yet bearing. Maximum plant height (215
cm) and maximum number of primary branches
(2.33/plant) was recorded with Kanpokpi. While
maximum collar diameter (3.93 cm) and number
of secondary branches (0.33) was recorded with
Bilkhawthlir provenances. Maximum canopy
diameter (143.33 cm) was recorded with
Kezanglwa provenances.

Jatropha block

Provenance variability of Jatropha curcas
Thirteen provenances of Jatropha curcas were
collected from all over India evaluated during 20072008. Wide ranges of variation were observed in
growth of Jatropha in the field. Maximum plant
height (197 cm) was recorded with PJS-2.
Maximum collar diameter 5.4 cm, maximum
number of secondary branches 1.8/plant and
canopy diameter 88 cm was recorded with
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Table 10. Growth attributes of Jatropha curcas
Provenances/
Genotypes

Plant height
(cm)

Collar
diameter (cm)

Primary
branches

Secondary
branches

Canopy
length (cm)

Rahuri

150

3.94

3.6

0.6

80

TFRI-2

125

3.77

3.0

0.0

72.5

TFRI-1

146

4.96

4.8

1.0

72.0

PDKV Akola-2

126

3.23

3.0

0.0

58.33

PJS-2

197*

5.04

5.2

0.80

74

PJS-1

176

4.26

6.0

1.8*

85

Nagpur

132

3.96

5.2

0.4

68

Byrnihat

109

3.86

3.2

0.6

67

Mawahati

186

5.4*

6.2

1.8*

88*

Molasnai

108

3.72

4.2

0.2

64

Tura

147

4.88

6.8*

0.6

71

Mandipathar

140

4.38

4.2

0.2

61

Dimapara

127

4.24

5.6

0.6

71.4

Table11. Growth performance of Parkia roxburghii
Provenances/
Genotypes

Plant height
(cm)

Bilkhawthlir

196.67

Kanpokpi

Collar
diameter (cm)

Primary
branches

Secondary
branches

Canopy
length (cm)

3.93*

1.33

0.33*

133.33

215.00*

2.93

2.33*

0.00

136.67

Kawnpui

140.00

2.20

0.67

0.00

88.33

Kezanglwa

196.67

3.07

0.00

0.00

143.33*

Khaibung

165.00

2.37

2.00

0.00

98.33

Thingkhang

150.00

2.33

0.67

0.00

126.67

Mawkiang

135.00

2.17

0.67

0.00

83.33

Establishment of medicinal and aromatic
garden
Thirty five medicinal plants (Table 12) were
established in the medicinal garden of the Institute.
The collection and plantation of aromatic plants
are under progress.

Parkia roxburghii provenances
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Table12. Medicinal and aromatic plants in the medicinal garden at ICAR Research Complex,
Umiam, Meghalaya
Sl. Botanical name
No.

Common name Parts used

Uses

1.

Ocimum sanctum

Tulsi

leaves, seeds

2.
3.
4.

Ocimum basilicum
Lepidium sativum
Cybopogon flexuosus

Bantulsi
Chansur
Lemon grass

leaves , seeds
leaves, seed
leaves

5.

Eucalyptus citriodora

Odomos

leaves

6.

Andrographis paniculata

Kalmegh

stem, leaves

7.

Taxus baccata

Common yew

shoots

8.

Curcuma caesia

Black turmeric

rhizome, roots

9.

Curcuma longa

Common
turmeric

rhizome

10. Mucuna prurita
11. Ocimum gratissimum
12. Ocimum americanum

Kiwach
Ramtulsi
Kalitulsi

seeds, roots
leaves,seed
leaves, seeds

13. Asparagus adscendens
14. Bacopa sp.

Satavar
Brahmi

roots
leaves, stem

15. Rosmarinus officinallis

Rosemary

leaves, entire
plant

16. Plantago major

Isabgol

seeds

Treatment of bronchitis, catarrh, digestive
complaints, common cold and urinary infection.
Treatment of dysentery and chronic diarrhea.
Antibacterial activity. Milk enhancement
Pharmaceutical preparations, disinfectants,
perfumery and cosmetics.
Essential oil used in perfumery and a source of
citrionellol and menthol.
Treatment of fever, worms, dysentery, liver and
digestive complaints.
Cabinet work, furniture, paneling. Treatment of
headache, giddiness and diarrhea.
Antipyretic and treatment of asthma, bronchitis,
tumour and enlargement of spleen and foul breath.
Rhizome is a laxative, anthelmintic, tonic and useful
in blood disease, leucoderma, scabies, urinary
infection, inflammation, smallpox, etc.
Used as nervine tonic and treatment of cholera.
Used as mosquito repellent.
Used as flavouring sauces, soups and salads. Seeds
are considered as diuretic and tonic. Leaves also used
for dysentery, mouth wash and relieving toothache.
Used as demulcent, diarrhoea and dysentery.
Used as tonic and treatment of nervous disorders,
leprosy, tubrculosis, anaemia and smallpox.
Used in perfumery, scenting soaps, hair lotions, room
sprays. Entire plant is astringent and is used for
stomachache, rheumatism, paralysis and dry leaves are
smoked in asthma.
Seeds used in inflammatory conditions of mucous
membrane of gastrointestinal and genitor-urinary
tracts.
Leaves used in medicine for dysentery, gonorrhoea,
eye troubles and an extract of roots is diuretic.
Leaves used as vegetables. Treatment of capillary
fragility and other haemorrhagic conditions.
The plant possesses astringent and anticeptic
properties. Fresh juice of plant cures dyspepsia, piles
and anaemia.
Oil from wood gives high yield of camphor and
safrole. Perfumes and treatment of inflammation,
rheumatic pains, diarrhoea and cardiac stimulant.
Used as antihypertensive, sedatives and treatment of
insanity, insomnia, epilepsy and intestinal disorders.
Used in ice-creams,bakery products and edible oils.
Also used in floor wax, shoe polishes, nail gloss and
hair oils.
Seeds are used as stimulant, carminative, nervine
sedative and tonic.leaf-stalks are consumed as salad
and vegetable. Seed oils used as fixative and perfumes
and soups. Dried ripe fruits are used as spice.

17. Houttyunia cordata

leaves, roots

18. Fagopyrum cymosum

Buckwheat

leaves, flowers

19. Oxalis corniculata

Amrul

leaves

20. Cinnamomum camphora

Camphor,
mushkapur

wood

21. Rauvolfia serpentina

Sarpagandha

roots

22. Bixa orellana

Sinduri

seeds

23. Apium graveolens

Ajmod

seeds

Contd.....
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Sl. Botanical name
No.

Common name Parts used

Uses

24. Alpenia galanga

Sugandhbach
kulanjan
Safed musli
Kasamdhi

Treatment of bronchitis and catarrh.

25
26
27
28
29
30
31
33
34
35

Chlorophytum sp.
Cassia occidentalis
Stevia
Nigella sativa
Emblica officinalis
Aloe vera
Withania somnifera
Alpinia officinarin
Nepenthes khasiana

rhizome

Kalonji
Amla
Tree tomato
Aloe vera
Ashwagandha
Kulanjan
Pitcher plant

AGRICULTURAL ECONOMICS

auratus), platy fish (Xiphophorus maculates) and
angel fish (Pterophyllum scalare).
Annual costs and returns of these three
ornamental fish (gold, angel and platy) has been
calculated and observed to be a highly profitable
business. Average net return was calculated to be
Rs. 103333 per year for these exotic fish species
(Table 1). Combined profitability was estimated
to be Rs. 205600 per year. Rearing of gold fish
was observed to be most rewarding with an annual
net return of Rs 111600 followed by angel fish (Rs
98000 per year) and platy fish (Rs 96000 per year).

Economics of ornamental fish production in
Meghalaya
Northeastern states produce bulk of the India’s
ornamental fish exports; however, still the region
remains relatively untapped for the development
of ornamental fisheries. Also, raising and supplying
of exotic ornamental fish under captive breeding
would reduce the pressure on volume of wild catch
and therefore, would complement the conservation
efforts of native ornamental fish species. It has been
estimated that a total of Rs. 1,31,500 was required
as capital cost to establish an ornamental fishrearing unit, which is sufficient for rearing multiple
ornamental fish species. Present estimation has
been made considering three popular exotic
ornamental fish, namely, gold fish (Carassius

Financial viability of ornamental fish farm unit
All the financial viability criteria namely, IRR,
NPV and BCR were estimated to favourable for
investment on ornamental fish farming (Table 2).
The profitability of the investment in terms of NPV

Table 1. Annual costs and returns of exotic ornamental fish production (2006-07 prices in
Meghalaya)
(in Rs./ year)
Sl no Particulars
A.
1
2
3
4
5
6
B.
1
C

Costs
Cost of Brood fish (Rs. 500 / pair)
Feed
Chemicals, medicine, polythene, bags
Electricity and maintenance
Labour charges (Rs. 50 / man-day)
Miscellaneous
Total Cost
Returns
Sale of fish
Net returns

Gold fish

Angel fish

Platy fish

Average

Combined

2500
10000
3000
3000
18000
1000
37500

5000
10000
2000
4800
18250
1000
41050

5000
9000
2000
4800
18250
1500
40550

4167
9667
2333
4200
18167
1167
39700

12500
29000
7000
12600
54500
3500
119100

111600
76500

98000
54950

96000
53450

103333
61633

205600
86500
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Table 2. Financial viability of establishment of ornamental fish rearing
Sl no

Investment Criteria

Gold fish

Angel fish

Platy fish

Average

Combined

1
2
3
4

Payback period (years)
Net Present Value (NPV in Rs)
Internal Rate of Return (IRR in %)
Benefit Cost Ration (BCR)

1.72
172884
42
1.52

2.39
76483
27
1.22

2.46
70413
26
1.20

2.13
106593
32
1.31

1.52
319897
32
1.31

was observed to be higher (Rs. 319897) when all
the three fish species were considered together.
Payback period was calculated to be 1.72 years
under gold fish unit followed by angel fish (2.39
years) and platy fish (2.46 years). The NPV was
estimated to be Rs. 172884 under gold fish unit
followed by angel fish (Rs. 76483) and platy (Rs.
70413). Similarly, IRR and NPV was calculated to
be higher under gold fish (42 per cent and 1.52
respectively) as compared to angel (27 per cent and
1.22 respectively) and platy fish (26 per cent and
1.20 respectively). The investment analysis
indicated that the establishment of such fishery unit
is not only financially viable but also a highly
attractive proposition for the entrepreneurial
development.

crops and also encouraged to introduce new crops.
However, increase in terms of net income due to
formulation of SHGs was not observed to be
significantly different from the growers without
being a member of SHGs. Also farmers were
uncertain whether or not to continue newly
introduced crops (such as Broccoli) when the
Government support (for example, DHO supported
through providing seeds and ensuring price to buy
back the products) is being withdrawn.
Notwithstanding with these weaknesses, in general,
it has been observed that the formation of SHGs
have been articulating desired enthusiasm and
encouragement among the primary producers and
gradually they are willing to take up new crop
enterprises. Under this process Government may
take up initiative to encourage private investment
through introducing incentives for their active
participation in various marketing functions like
grading, processing, storage, packaging, branding
and transportation particularly for the export
promotion of high value crops such as organic
spices, fruits and vegetables and also flowers.

Production and marketing of selected high value
crops through self help groups in Meghalaya
Diverse agro-climatic condition of Meghalya
is highly suitable for growing a number of high
value horticultural crops. Key institutions and
organizations such as State Government, National
Bank for Agriculture and Rural Development
(NABARD) and Non Governmental Organizations
(NGOs) are taking active participation to facilitate
the functioning of self help groups (SHGs) at grass
root level. So far the total of 4843 SHGs has been
formed in the state covering 52910 members. Out
of which 42 per cent SHGs are run by female
members only. In Ri-bhoi District, so far 426 SHGs
has been formed with a total membership of 4467
among which nearly half of the SHGs are operated
by female members only. A study to analyze the
functioning of such SHGs in Ri Bhoi District of
Meghalaya focusing on some of the important high
value crops namely, ginger, capsicum, tomato,
turmeric, broccoli, strawberry, anthurium, rose,
lilium etc. indicated that the SHGs have motivated
the farmers/growers to grow existing high value

Economic analysis of gastrointestinal parasite
infection in cattle in Meghalaya
In Meghalaya, the GIP infection is common in
all the important livestock species, such as, cattle,
buffaloes, pig, and poultry. Prevailing weather
conditions (humid and high rainfall) particularly
during rainy season is highly favourable for
parasitic infection build up and possess major risk
to animal health management and accounted for
substantial economic loss. However, usually the
risk and economic loss due to GIP infection in
livestock remain unobservable due to lack of
knowledge and poor awareness level. There is lack
of adequate systematic study available in the state
(also at country level) to estimate the possible
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production risk and economic loss due to the GIP
infestation in livestock. The economic gain due to
strategic treatment for gastrointestinal parasite has
been estimated and observed to be positive over
the control group irrespective of various groups
under consideration during the experimental year.
Productivity of cattle in terms of milk yield was
estimated to be considerably higher due to
anthelmintic treatment of the cattle. Total milk
production during 1997-98 was estimated to be
3715 l, 3590 l and 3154 l under Group A, B, & C
respectively which were much higher than control
Group D (2928 l). Similar trend was observed
during 1998-99 also (3264 l, 3134 l, 3045 l & 2893
l under Group A, B, C & D, respectively). The cost
of anthelmintic treatment was calculated to be
ranging in between Rs. 144 to 238 only. However,
the magnitude of economic gain (in terms of
increase in value of milk production) was estimated
to be higher during 1997-98 (Rs. 927, 779 & 256
per month per animal, under Group A, B, & C,
respectively) than 1998-99 (Rs. 525, 333 & 201
per month per animal, under Group A, B, & C,
respectively). Possible reason might be due to the
fact that the strategic treatment was given for a
longer period during 1997-98 as compared to 199899. However, there may be several other factor
attributing to effect the milk production, such as,
feed mix given to cattle, calving period (advance
pregnancy stage reduces the milk yield), age of the
animal etc that could not be incorporated in the
present analysis due to non-availability of required
data set. Weather parameters such as temperature
and rainfall directly and significantly increase the
parasitic infection in cattle and therefore, the
pasture management become important for which
the awareness level among the cattle farmers needs
to be increased and available options should be
suggested.

conducted in upland as well as in low land in three
villages, Saiden and Kyrdemkulai (Ri Bhoi
District) in Meghalaya and Nhainantsi (Peren
District) in Nagaland. Major findings are
summarized as
 Rice variety Bhalum I & Bhalum II were found
to be suitable for mid-altitude both in
Meghalaya and Nagaland if it is sown during
in 3rd week of June. The average yield was
obtained around 3.0 t/ha with a range of 2.83.2 t/ha. Whereas the average yield of local
cultivars were observed to be 1.8 – 2.2 t/ha.
 Early sowing during the month of May was not
found suitable since this variety matures 20-30
days early as compared to the normal variety
grown in uplands/jhum conditions and therefore
inviting more bird problem.
 Higher net income of Rs 4240 was realized
under full package of improved technology as
compared local cultivars (Rs 1100 only).
 Replacement of the HYV in upland under
Bhalum I & Bhalum II could provide additional
yield increase in the range of 33 - 41 per cent
and higher income in the range of Rs. 2230 –
2790 as compared to income received from local
cultivars (Rs. 1000 only).
 RCPL1-129 variety was found to be more
suitable in jhum land because of its higher weedsuppressing characteristic and yield 3.04 t/ha
as compared to the local variety (1.7 t/ha) in
Meghalaya. Single weeding was necessary at
30 DAS.
 Intercropping of rice with soybean (4:2) ratio
with Groundnut-Soybean was found more
profitable crop combination in rice base farming
system. Among the intercropping system Paddy
with Soybean gave an additional income Rs
19280 in Meghalaya and Rs 16445 from
Nagaland. The additional income obtained from
intercropping with groundnut over sole
cropping range Rs.9562 to Rs.23155/ha.
 In Bun cultivation to optimize the profitability,
where rice is grown in second year after ginger,
the varietal replacement in first year in the crops
grown viz ginger and turmeric gave an
additional income in the range of 25550 to
42000/ha only by replacing ginger variety with
Nadia and turmeric variety RCT-1.

Managing rice landscapes in marginal uplands
for household food security and environment
Sustainability
In order to achieve the household food security
and environmental sustainability there is an urgent
need to improve the livelihood of upland farmers
with conserving fragile natural resources through
identifying, validating and disseminating improved
agricultural technologies. The experiment was
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 In lower altitude (800m), under lowland
condition, variety Ranjit, Pankaj, Shahsarang
and Lampnah were found suitable and yield
increased in the range of 30 to 54% over local
variety only by replacing the variety in
Meghalaya. In Nagaland, the increase in yield
was 31%. The average yield of local variety
ranged 2.25 to 2.8 t/ha in Meghalaya whereas
in Nagaland it was found to be 3.51 t/ha.
 By adopting full improved technology package,
the increase in yield ranged 33 to 52% in
Meghalaya with the net income in the range of
Rs 7610 to Rs 12375, whereas in Nagaland it
was in the range of 34-44% in yield increase
and in income in the range of Rs 10050 to 11950.
 Under low management input (NPK 30-20-20
kg/ha), variety JR-2, Shahsarang, Pankaj, Ranjit
were found promising variety and yield ranged
3.08 t/ha to 3.54 t/ha was obtained. In Nagaland,
the same management of inputs, yield from
Shahsarang was as high as 4.5 t/ha as compared
to the local variety (2.9 t/ha) in lowland
condition.
 Under lowland condition, the application of
weedicide 2-4-D along with one manual
weeding was found more appropriate and
economical. In Meghalaya the additional yield
return Rs 3837 was recorded and it was found
more effective since the labour cost is very high
(Rs.80 to 120/day) in Meghalaya.
 In IPM in lowland in Meghalaya and Nagaland
indicated that by applying the bio-agent
Tricogramma 50000/ha was found more cost
effective to control stem borer

particularly fruits and vegetables. The north eastern
states are dominated by the marginal and small
farmers categories of farmers except Arunachal
Pradesh and Nagaland where medium farmers
constituted almost half of the total farm households.
Overall, Nagaland and Arunachal Pradesh have the
higher operational holding size (4.82 ha and 3.31
ha, respectively), as compared to all India level
(1.41 ha) followed by Sikkim (1.65 ha), Meghalaya
(1.33 ha), Mizoram (1.29 ha), Manipur (1.22 ha),
Assam (1.17 ha) and Tripura (0.60 ha). Higher
operational holding size in Nagaland probably
favours the production of fruit crops in the state.
Usually large farmers are likely to put more area
under fruits and plantation crops rather than small
farmers because these crops have longer gestation
period, which may not be favourable for small and
marginal farmers as they prefer crops giving quick
return. However, this may not be always be true
for the north eastern states particularly in the hilly
tract of the region where still land abundant
situation prevails and mostly the fruits and spices
are being grown naturally without taking much care
and management. However, growing vegetables
requires special care, management and technical
know-how, which is lacking among the north east
farmers, is probably the reason for slow growth in
vegetable sector.
Area allocation for horticultural crops
The cropping pattern of the north eastern states
is predominated by the foodgrains crops (mainly
rice) covering almost around 60-70 per cent of the
net sown area. The farming system is characterized
by subsistence agriculture where shifting
cultivation still plays major role and meeting
household level food security is the primary
objective of the farming. Around 84 per cent of
the farm land is cultivated depending on rainfall
only and thus, monocropping prevails in almost
all the states (cropping intensity range between 100
–140 per cent only). Kharif is the main cropping
season and dominated by cereals accounting for
more than 90 per cent of net sown area in Asaam
followed by Manipur (89 per cent), Tripura (84
per cent), Nagaland (75 per cent), Nagaland (66
per cent), Arunachal Pradesh (65 per cent),
Mizoram (54 per cent) and Meghalaya (40 per
cent). Area allocated to vegetables are quite low

Factors affecting growth of horticultural sector
in the north east region of India
Viewing the importance and growth potential
of the horticulture sector, planning commission has
given special focus to this sector for its holistic
development and considerable investment has been
made during Tenth Five Year Plan (2002-03 to
2006-07). Key factors influencing the development
of horticultural sector is described in the following
section.
Distribution of farm lands
Operational holding is an important factor to
affect the production of horticultural crops
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accounted for nearly 11 per cent of net sown area
in Meghalaya followed by Manipur (8 per cent),
Nagaland (6 per cent), Assam (4 per cent), Sikkim
(3 per cent) and other sates covering less than 2
per cent. Similarly, for orchards, in Mizoram
around 5 per cent of the net sown area is under
these crops followed by Meghalaya (3 per cent)
and other states accounted for less than 2 per cent
of area. Considerable area has been covered by the
plantation crops in the states, namely, Meghalaya
(38 per cent of nest sown area), Nagaland (18 per
cent), Mizoram (16 per cent), Sikkim (12 per cent)
and Tripura (3 per cent). Other states accounted
for less than 2 per cent of net sown area under
plantation crops. In contrast to Kharif season, more
area has been utilized for cultivation of vegetables
(around 4-35 per cent of the net sown area across
the states) and this shift in area has occurred mainly
from the crop area under cereals. However, it is
important to mention here that cropped area during
Rabi season is quite low due to the lack of assured
irrigation facilities and the volume of production
is small as compared to Kharif season.

and non availability of other employment sources,
significance of coefficient of green fodder clearly
indicated the importance in milk production
coefficient of –0.296 of dry fodder is clearly
indicated the over utilization of dry fodder.

Resource use efficiency of milk production in
Meghalaya
Survey was conducted in Umsning block of Ribhoi district and Myllium and Nonmysong blocks
of East Khasi Hills district of Meghalaya to find
out the resource use efficiency of milk production
in sample households.

Mylliem block
In Mylliem Block regression coefficient for dry
fodder is significant at 5% level of significance
whereas it is highly significant for concentrate. This
clearly indicated that with increase in these quality
income from milk would increase. The value of –
0.074 as regression coefficient of veterinary cost
will decrease the income from milk production by
0.074 per cent. This clearly indicated the over
utilization of the money on veterinary cost. The
significant value of 1.109 of regression coefficient
of concentrate clearly indicated that with one per
cent increase in amount of expenditure in
concentrate would increase the return from milk
production by 1.11%

Table 3. Elasticity of production and coefficient
of determination (R2) in different Blocks
Umsning Mylliem Nongmynsong
Constant
Dry Fodder
Green
Fodder
Concentrate
Labor Cost
Veterinary
Cost
R2

3.815
-0.296
(0.249)
0.641*
(0.25)
0.551
(0.334)
-0.318
(0.361)
-1.021
(0.44)
0.67

-1.666
0.506*
(0.196)
-

2.371
0.072
(0.156)
-

1.109**
(0.355)
0.145
(0.195)
-0.074
(0.237)
0.487

0.435**
(0.103)
0.224
(0.137)
-0.039
(0.034)
0.606

Overall
1.204
0.237
(0.134)
0.196*
(0.078)
0.450**
(0.12)
0.217
(0.153)
-0.077
(0.045)
0.76

*Significant at 5% levels of significance
**Significant at 1% level of significance
***Figures in the parenthesis denote standard error

Umsning block
The explanatory variables considered for the
study explained 67.0 per cent of variability in milk
production. This indicated that about 67 per cent
of total variation in milk production was explained
by the independent variables included in the model
and rest 33% by variables were not considered in
this study. Regression coefficient for green fodder
was found to be significant at 5% levels of
significance. The value of –0.318 as regression
coefficient of labour and –1.021 as that of
veterinary expenditure implied that with one
percent increase in labour and veterinary charge
amount received from milk production with
decrease by 0.318 and 1.021 percent, thus denoting
the over utilization of these two sources. Labour
was used in access due to availability of labour

Nongmynsong Block
In Nongmynsong Block the explanatory
variables considered for the study explained 60.6
per cent of variability in milk production. The
regression coefficient for concentrate is significant
at 1% level of significance. This clearly indicated
that more expenditure on concentrate would
increase the milk production. Regression
coefficient for veterinary cost was negative. This
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indicates that veterinary cost is over utilized and
there is need to control unnecessary veterinary cost.
The overall data from the three blocks showed
that 76 percent variability in the milk production
was explained by explanatory variables. All the
regression coefficients excluding veterinary cost
were positive. This indicates that these variables
have direct effect on the milk production in the
sample households. The regression coefficient for
green fodder was 0.196 and was significant at 5
percent level of the significance. The coefficient
of expenditure on concentrate was highly
significant (P= 0.01). This clearly indicates the role
of concentrate in increasing the milk production.

level of significance ensures the suitability of the
model. Durbin Watson test was also carried out to
check the presence of autocorrelation and Statistic
values are not close to zero and 4, which reveals
the absence of autocorrelation. Thus the main
assumptions about the residuals are satisfied (Table
5).
Table 5. Test of randomness, normality and
autocorrelation of residuals

Growth modeling of rice production in Mizoram
The description about the growth pattern of rice
production in Mizoram from 1980-81 to 2005-06
using different nonlinear models is given below.
Logistic, Gompertz and Monomolecular models
fitted very well to the rice production data of
Mizoram. There was not significant difference in
performance of the models. All the models
described very well the production of rice in
Mizoram (Table 4). However on the basis of
goodness of fit tests we conclude that Logistic
model was the best model for the set of the data. In
our case correlation coefficient between the
parameters is less than 0.999 for all the three
models considered. Hence we can conclude that
all the models describe very well the data. Further
we have examined whether the assumptions about
the residuals are satisfied for this model or not.
The run test |Z| value to check the randomness
assumption of the residuals are very below the
critical value 1.96 of the normal distribution at 5%

Models
Test Statistics

Logistic
Model

Run test |Z|

2.202
(0.028)
0.122
(0.200)

2.184
(0.029)
0.135
(0.200)

3.002
(0.003)
0.147
(0.158)

0.981
(0.903)
1.21968

0.956
(0.319)
1.0413

0.933
(0.092)
0.880409

Kolmogorov
Smirnov (KS)
test
Shapiro-Wilks
(SW) test
DurbinWatson (D-W)
test

Gompertz Monomolecular
Model
Model

Note: Figures in the parenthesis denote the level of
significance of the statistic

Economic viability of Jalkund in Meghalaya
Economic viability of the Jalkund was assessed
through estimating various financial viability
criteria such as Internal Rate of Return (IRR),
Benefit Cost Ratio (BCR) and Net Present Value
(NPV). Since economic viability indicates the
viability of the project from social point of view,
therefore, besides estimating the financial viability
criteria, the acceptability (or adoptability) and
scope for replication of Jalkund was also assessed.

Table 4. Summary statistics of the fitted models
Model

R Square

Parameter
estimated

Asymptotic
S.E.

MSE

RMSE

MAE

Logistic Model

0.92685

8.2016

5.6842

0.91224

91.2485

8.9844

7.7138

Monomolecular
Model

0.89286

0.0303
1.1535
5.2710
0.0258
0.2642
9.3305
0.0226
0.04543
0.2872

76.04107

Gompertz Model

A=0.2080
B=5.5325
C=113.4927
A=0.1286
B=2.0946
C=121.3285
A=0.0536
B=0.9261
C=149.3155

111.3699

9.9257

8.6838
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Discounted criteria for financial viability
analysis capture the time value of money which is
important under such investment where the cost
and returns are distributed over a considerable
period of time. The proposed investment is said to
be financially viable, if IRR is greater than the
discounted rate of interest (12% under present
case), if the estimated NPV is positive and BCR is
greater than 1. The rationale behind considering
12% interest rate is that this is the maximum
interest charged by the bankers for lending
agricultural loan. Prevailing lending interest rate
is taken as the proxy for the discount rate as this
rate is likely to take care of the time value of money.
The total cost of construction of Jalkund was
Rs. 6820/ per unit. It has been assumed that the net
return will be realized from the second year after
construction of the Jalkund. IRR has been
estimated to be 31%, which is greater than the
discount rate (12%), therefore favours the
investment on construction of Jalkund. NPV has
been estimated to be Rs. 4096 which also indicated
that investment on Jalkund is favourable BCR has
been estimated to be 1.62 which also favours the
investment on Jalkund. Therefore, all the
investment criteria namely, IRR, NPV and BCR
were found to be favourable for investment on
construction of Jalkund. In addition, the
construction of Jalkund involves low cost and
suited to the existing socio-economic condition of
the resource poor farmers. This favours the easy
adoption and replication of the technology by other
farmers.

Nine rodent species were identified and Bandicoota
bengalensis was found to be the most predominant
one (Table 1). Mass bamboo flowering (Fig 1) was
observed in Garo Hills and sporadic flowering in
other districts of Meghalaya.
Table 1. Rodent species composition
Species

Composition (%)

Bandicoota bengalensis

37.51

Rattus rattus

33.52

Rattus norvegicus
Rattus nitidus

0.69
11.09

Berylms Mackenzie

1.84

Canomys badius

0.57

Niniventer fluvescens

1.73

Albino rat
Mus musculus

0.52
12.48

Fig 1. Flowering of Melocanna baccifera

ANIP ON RODENT CONTROL

Damage assessment of different crops
Rodent damage to rice (upland and low land
conditions), maize, pineapple, broccoli and
groundnut were recorded at different locations of
Meghalaya. Rodent damage to rice varied between
0.86 - 9.86% and 1.11 - 10.50% in upland and low
land, respectively. The early maturing rice varieties
recorded high losses due to rodent. In maize, rodent
damage to the cobs started at the grain formation
stage (5.0%), which reached to 8.69% at maturity.

Rodent species composition and their activities
in different months
Survey conducted in different areas of
Meghalaya states revealed that the rodent
population reached its peak during July-October
and showed a decline from November onwards and
was least in the months of February and March.
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Damage recorded on pineapple and groundnut were
12.69% and 10.42% at fruit ripening and crop
maturity stage, respectively.
In the crop fields where regular control
measures were taken before the sowing/
transplanting of crops, the damages were
negligible. The control operations at different crop
stages by using traps or rodenticides or both proved
effective in minimizing the damages by controlling
the rats.

FARM MACHINERY AND POWER
Evaluation of light weight power tiller
Lightweight power tiller holds promise for
agriculture in the hilly region where big machines
like tractor cannot be taken. Therefore, various
attachments for performing different operations like
ploughing, sowing, interculture, etc. with this machine
need to be developed. A rotavator attachment for field
preparation already exists, which was tested and found
suitable for hilly terraces in the region

Evaluation of rodenticides
Zinc phosphide, bromadiolone and
coumatetralyl were evaluated for their efficacy in
different locations by burrow placement and field
placement methods in different combinations and
individually. By burrow placement method,
coumatetralyl reduced the number of active
burrows ranging between 78.00-81.01% in
different crop fields followed by Zinc phosphide
(79.17 - 81.00%). Least reduction was by
bromadiolone ranging between 30.50-40.20%.
Rodenticides used in combinations proved very
effective in the control of rodents than used
individually. By field placement method, the
consumption of coumatetralyl was highest (40.02
- 52.40%) followed by bromadiolone (26.01 38.51%) in three days treatment, while Zinc
phosophide proved effective even in one-day
treatment with an average consumption of 18.05%.
Houses, shops and godowns at different locations
treated with different rodenticides showing that in
3 days treatment, the consumption of anticoagulant, coumatetralyl was highest (30.98 50.00%) followed by bromadiolone (23.00 36.00%). The consumption of anticoagulants
gradually increased from the first day to the third
day while treatment with acute poison (Zinc
phosphide), reduction in rodent population was
achieved in one day treatment itself with an average
consumption ranging between 16.05-17.80%. The
consumption of ropdenticide baits was higher when
placed in bamboo bait station than when placed in
plant leaves. Use of bait stations reduced the
contamination of soil and water caused by
rodenticides as well as protects non-target species.

Specifications of power tiller
Engine
Diesel (Air Cooled)
Power
3.7 kW
Overall dimension
175 x 61 x 112 cm
Wheel Base
50 cm
Weight
172 kg
(Engine- 59,
Main frame & wheel- 70,
Rotavator with drive
mechanism- 43)
Turning radius
70 cm
Field capacity
0.06 – 0.08 ha/h
Evaluation of 4-row pre-germinated paddy seeder
for hilly region
The results of the field performance testing of the
4-row pre-germinated paddy seeder are given in Table.
It was observed that the paddy seeder has the
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advantage of line sowing in hilly areas with narrow
terraces having widths up to 1m. The main advantage
of the paddy seeder is that it reduces the seed rate by
almost half from about 125 kg/ha required for
broadcasting in dry cultivation to about 60-80 kg/ha
for line sowing using seeder.
The seeder can be pulled by a single person with
the help of a handle provided on the shaft. However,
two persons are actually needed in the field for
carrying the machine and turning at the row end. It
can cover up to 0.3-0.5 ha area in a day and the seed
rate is about 60-80 kg/ha. By using this equipment
the cost of paddy cultivation can be reduced by
eliminating the labour requirement for nursery raising
and transplanting. At the time of sowing a thin film
of water should be maintained and the field leveling
should be extremely good. The drawback of this
seeder is that it suits only when there is no sign of
heavy down pour within next 48 h. If rainfall occurs
immediately after seeding, the seed get dislocated and
hence is a problem.

Seeding type: Gravity flow
through metering orifices
Orifice size: 8 mm
Orifice-to-orifice spacing: 18
mm
Row-to-row spacing: 200 mm
Shaft
Length: 940 mm
Made of: 20 mm GI pipe
Ground wheel
Diameter: 600 mm
Made of: 10 mm MS rod
Lugs
Size: 40 x 60 mm
Made of: 10 gauge MS sheet.
Floats
Size: 600 x 10 mm
Made of: 16 gauge GI sheet
Handle
Length: 1300 mm
Made of: MS conduit pipe
Overall dimensions 1700 x 940 x 600 mm
Dead weight
15 kg
Price
Rs. 2100/Energy evaluation of locally available agricultural
and forest residues for producer gas through
gasifier
Locally available agricultural & forest residues
were identified for gasification trials to obtain
producer gas. These include fire wood, pine needles,
paddy straw, rice husk, maize cob, maize stalk, pulses
waste, groundnut shell, pine apple stalk, banana stalk
etc. The calorific values of some of these forest
residues are given in the Table below:

Field performance of 4-row paddy drum seeder
Parameters

Paddy
seeder

Manual
transplanting

Effective field
capacity, ha/h
Cost of operation, Rs/ha
Seed rate, kg/ha
Labour requirement
for nursery raising/
sowing/ transplanting,
man-h/ha
Labour requirement
for weeding and i
nterculture, man-h/ha

0.04 – 0.06 0.005 – 0.010
500
60-80
30-40

1000
30-35
300-400

200-300

200-300

Calorific value of some of the forest residues
Fuel
kcal/kg
Fire wood
4708
Paddy straw
3000
Paddy husk
3440
Maize stalk
4700
Groundnut shell
4200
Coconut shell
4350
Coal
6930

Specifications of the 4-row paddy drum seeder
Particulars

Details

Seed drums

Numbers: Two
Made of: 26 gauge GI sheetSize:
200 mm diameter x 265 mm
length
Capacity: 3 kg of pre-germinated
paddy seeds

Feasibility testing of manual paddy transplanter
Manual paddy transplanter was tested and found
suitable for transplanting wetland paddy. The
transplanter requires good uniform puddling with the
help of power tiller or animal drawn puddler to ensure
proper fixing of the seedlings and reduced missing.
Seedlings have to be grown in a special mat type
nursery. These two prerequisites of the machine has
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prevented its large scale popularization among north
east farmers. The field capacity of this transplanter
was recorded as 0.015 to 0.08ha/h with plant-to-plant
spacing of 20cm.

so and mostly they use their power tillers at their own
farm. Data revealed that 62.5% farmers used power
tillers for self-use only and rest 37.5% respondents
informed that they use power tillers for self-use as
well as for custom hiring purpose. Hiring of power
tillers were observed only for the ploughing and
puddling operations.

Feasibility testing of manual chaff cutter
Manual chaff cutter was tested for feasibility in
the region. It was found to be suitable for chopping
dry paddy straw used for mushroom cultivation as
well as dry and green fodder. The capacity of the
machine was observed to be 50-60 kg/h for dry fodder
and 100-110 kg/h for green fodder. It requires two
men to operate the machine- one for operating the
flywheel and another for feeding the material. Farmers
showed keen interest in the machine and expressed
desire to purchase it.
Front line demonstration
Machine/Implement
Wire loop thresher
Self propelled vertical
conveyor reaper
(walk behind)
Cono weeder
Post hole digger for
plantation crops
Horticultural Tools
Hand Winnower
Pre-germinated
paddy seeder

Power
Source
2 hp motor
Diesel
engine 5 hp

Area
covered
5t
2 ha

Manual
Petrol
engine 2 hp
Manual
Manual
Manual

1 ha
50 pits

Prototype manufacturing
Under AICRP on FIM and the Revolving Fund
Scheme on ‘Commercialization of farm tools and
machinery for hill agriculture’ implements
Worth Rs. 2, 12, 190/- were fabricated and sold to
farmers and various organizations in all the
northeastern states of the country.

20 demos
100 h
0.5 ha

Name of the prototype

Tubular maize Sheller
Pedal Thresher
Manual Grass Slasher
Manual Weeder
Hand Fork
Garden Rake
Adjustable Row Marker
Wheel Hoe
Rotary Paddy Weeder
Hand Winnower

Custom hiring
The custom hiring of power tiller with attachments
and improved implements like plough, puddler, self
propelled Vertical Conveyor Reaper, paddy thresher
and winnower has been started for the farmers of
nearby villages. The power tiller with rotavator
attachment is in very much demand for ploughing
purpose. Now the farmers are getting initiated to
purchase a power tiller and start custom hiring on
their own.
Custom hiring of power tillers was observed to be
one of the additional sources of income for the owners
belonging to the medium and small land holding
category of farmers. However, farmers having larger
land holdings were reluctant to lend their power tillers
for custom hiring, because they do not find time to do

No.
manufactured
during 2007-08
500
10
200
200
200
200
50
25
25
20

Large cardamom dryer
Drying of large cardamom, by and large is the most
important operation in the processing. The inability
to adequately dry the produce will at the very least
slow downs the whole process and possibly lead to
mould growth. Traditional drying of the crop is crude
method and mostly the dried product looses value in
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the market. Proper drying decides the quality of
product and fixes the price in the market. Gray and
pink dried cardamom receives a premium price in the
market hence drying has to be done in such a way as
to preserve the colour of husk and maintain the quality
of cardamom kernels. Attempts were made to develop
a commercial dryer suitable for large cardamom. A
batch type tray dryer having about 600kg capacity
was designed and developed in collaboration with
Central Institute of Agricultural Engineering, Bhopal.
The dryer was installed and evaluated at ICAR
Research Complex, Sikkim Centre. The drying
characteristics of large cardamom were studies. It
takes about 12h to bring down the moisture content
of cardamom fruit from 625% (db) to 50% (db). A
heat exchanger based on diesel fuel was designed and
developed as source of energy to drying equipment.
The best temperature for drying the cardamom fruit
was 55-60 °C. Overall quality of the dried product
was very good, without any loss in colour, flavour
and aroma.

SOIL WATER CONSERVATION
Performance of Bhalum-1 and Bhalum-2 rice
varieties in coal mine affected rice soils of Jaintia
Hills district
Bhalum-2 produced significantly higher number
of grains per panicle (77.58 numbers/plant) as
compared to Bhalum-1 (69.4 numbers/plant) and
Khaw Saw, a local variety, (62.9 numbers/plant).
Grain yield of Bhalum-2 was highest (5.6 t/ha)
followed by Bhalum-1 (4.6 t/ha) and Khaw Saw (3.3
t/ha) under application of lime and organic matter (@
10 t/ha).
Hence, Bhalum-2 and Bhalum-1 upland rice
varieties may be recommended for cultivation in coal
mine affected rice soils with suitable soil amelioration
measures to enhance total production level.

Development of a Visual-Basic based forewarning
system for maize cob borer (Stenachroia elongella
Walk)
A study was conducted (2004-2008) in
collaboration with Division of Entomology to
formulate a forewarning system for maize cob borer.
Five maize varieties (Local Yellow, Pop Corn, baby
Corn, RCM 1-1 and RCM 1-3) were grown with two
different dates of sowing. It was found that RCM 1-1
and Local Yellow had high degree of tolerance to cob
borer damage. Again, early sown crop (March) was
least subjected to borer damage in comparison to late
sown crops (April-May).
The forewarning system was developed for the
most susceptible variety among them i.e. Pop Corn.
The following environmental conditions were found
highly congenial for heavy cob borer infestation:
A. Temperature: Mean weekly temperature
during April and May should be d” 22 0C.
(Probable range: 16-26 0C)
B. Relative Humidity: Mean weekly relative
humidity during April and May should be d”
75%. (Probable range: 65-90 %)
C. Rainfall: Mean weekly rainfall during June,
July, August and September should be >80
mm/week.

Agro processing complex
Agro Processing Complex is being established in
collaboration with Central Institute of Post Harvest
Engineering & Technology (CIPHET), Ludhiana for
processing of ginger, turmeric, pineapple and orange.
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Pest Intensity rating based on above three boundary
conditions:
Mean
Mean
Mean
Pest
weekly
weekly
weekly
Intensity
Temperature Relative
Rainfall
(0C)
humidity
(mm)
(April-May) (%)
(June(April-May) September)
(A)

(B)

(C)

√
x
√
x
√
x

√
x
x
√
√
x

√
√
√
√
x
x

H
H
H
M
M
L

Evaluation of mulch materials for vegetable
cultivation
Evaluation of mulch materials (Biodegradable
Black Poly mulch, Paddy Straw mulch and Grass
mulch) for vegetable cultivation, namely, broccoli
(Var. Aishwarya) and tomato (Var. SG-017) under
mid-hill conditions of Meghalaya was carried out
during rabi, 2007-08 and pre-kharif 2008.
In general the trends of morning soil temperature
recorded at 5, 10 and 20 cm depths for both the
broccoli and tomato crops indicated that the
biodegradable black poly mulch maintained higher
soil temperature as compared to the straw, grass and
control (no mulch) treatments. This may probably be
due to higher absorption of solar radiation by the black
poly mulch during day time and corresponding
insulating effect during night time. Afternoon soil
temperatures were higher in case of poly mulched
and control plots as compared to straw and grass
mulched plots. The soil moisture content in the 0-60
cm profile was highest in straw mulched plot while
the lowest values were observed in case of control.
Significantly higher yields were recorded in case of
paddy straw mulch (broccoli – 15.9 t/ha-1, tomato –
40.5 t/ha-1), grass and poly mulch. as compared to
control (broccoli – 13.2 t/ha-1, tomato – 38.0 t/ha-1).
Poly mulch treatment gave relatively lower yields
(Table 1) which may be due to the burning effect of
higher ambient temperatures on young seedlings at
the time of transplanting. It was observed that the plant
parts which touched the edge of the plastic holes were
scorched which even resulted in the death of some
plants.

H: High (>10%) M: Medium (5-10%)L: Low (<5%)
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Table 1. Yield of broccoli and tomato under different mulching treatments
Yield (t/ha-1)

Crop
Control

Broccoli (Aishwarya)
Tomato (SG-017)

Biodegradable
poly mulch

13.2
38.0

14.6
40.0

(P=0.05)
Paddy straw
mulch
17.6
41.5

Grass
mulch
15.9
40.5

4.26
10.43

The evaluation parameters for biodegradable poly
mulch are presented in Table 2. Significant
degradation of the biodegradable poly mulch was
observed only at the time of harvest of the second
crop (tomato) at around 32 weeks after the laying of
poly mulch (Plate 4).
Table 2. Evaluation parameters of biodegradable
black polythene mulch
Weeks
after
laying

1
5
7
9
13
18
23
25
32

Assessment Scale*

Figure 2. Variation of morning soil temperature at 10
cm depth in broccoli crop

Degradation Degradation Lesions3 Tear
of exposed
of buried
strength4
1
2
film
film
9
9
9
8
8
6
5
4
3

9
9
8
7
6
5

9
9
9
8
7
5
4
4
2

9
9
9
8
8
6
4
4
2

1: 9 = 100% soil covered; 1 = 0% soil covered
2: 9 = new film; 1 = film totally disappeared
3: 9 = no lesion; 1 = high number of lesions
4: 9 = very strong; 1 = extremely brittle
*Laying damage: Laying was done by hand, no damage occurred.

Figure 3. Variation of morning soil temperature at 20
cm depth in broccoli crop

Figure 4. Variation of profile soil moisture (0-60 cm)
in broccoli crop at different days after transplanting
(DAT)

Figure 1. Variation of morning soil temperature at 5
cm depth in broccoli crop
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Plate 1. Freshly laid plastic mulched plot

Plate 2. Status of biodegradable polythene mulch
after 23 weeks of laying

Plate 3. Tomato crop in degraded poly mulch

Plate 4. Status of biodegradable polythene mulch
after 32 weeks of laying

Study on effect of land slope on uniformity
coefficient and water application through
sprinkler
A study on variations in uniformity coefficient,
discharge and area covered by sprinkler irrigation
system on hill slope was conducted. The sprinkler
irrigation system was laid in our research farm on
41% slope with two laterals having three sprinklers
in each lateral. All the three sprinklers in a lateral
were on same elevation. The source of water was
harvested rainwater in a LDPE lined pond. The
elevation difference between two laterals was 3.5 and
water source to first lateral was 4.5 m. Plastic
containers having 6" diameter were placed in a
staggered manner for first and last sprinkler. The
irrigation system was operated three times with each
operation for one hour each. Radius of throw and
water collected in containers was measured.
A significant decrease in area covered by first
sprinkler (nearest to the water source) and last

sprinkler (farthest from the water source) was
observed. The area covered by the 1st sprinkler was
254 and 6th sprinkler was 113 m2 i.e. a reduction of
55% was observed. The discharge of 1st sprinkler
and 6th sprinkler was 1.94 and 1.25 l/m2/h,
respectively recording a reduction of about 35%. The
values of uniformity coefficient were 0.71 and 0.67
for 1st and 6th sprinkler. Though the area covered
and the discharge from the sprinklers varied
considerably, there was not much difference in
uniformity coefficient between the sprinklers.
The irrigation covered five terraces (Fig.1). The
initial soil moisture content in 0-15 cm depth of the
first, third and fifth terraces were determined through
gravimetric method. Two hours after application of
irrigation, soil moisture content of these terraces were
again determined. The initial soil moisture content of
the first, third and fifth terraces were found to be 28.60,
28.37, and 27.04 %, respectively. After application
of irrigation the moisture content of these terraces
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of April. Seeds were sown on raised beds. Before
sowing the seeds well-rotten cowdung was mixed in
the soil @ 25 t/ha. The spacing between row-to-row
was kept as 45 cm and plant-to-plant as 30 cm. Average
days of emergence was observed as 4.7. Profused and
vigorous growth of plants were observed. Average
plant height was 172 cm. No incidence of disease
and pests was observed. Therefore, no chemical plant
protection measures were adopted. Average fruit
length and number of fruit per plant was 18.7 cm and
26, respectively.

Fig 1. Sprinkler irrigation system in operation on hill
slope

rose to 34.13, 33.75 and 31.92 % registering an
increase by 5.53, 5.38 and 4.88 % respectively, over
the initial values.
Polyhouse for production of seedlings
The farmer of Umdohbyrthih village raised the
nursery of tomato and brinjal inside the polyhouse.
Seeds of both the crops were sown in first week of
April inside the polyhouse. The farmer also placed
the seeds in open area on same date on our advice for
comparison. The variety sown was Rocky for tomato
and RCMB-6 on brinjal. The tomato seedlings grown
inside the polyhouse were ready for transplantation
in 6th week whereas seedlings grown in open were
ready for transplantation in 8th week i.e. almost 10
days later than the seedlings grown inside the
polyhouse. On an average 1540 healthy seedlings
per m2 of tomato were obtained from the polyhouse
whereas from open area 1120 healthy seedlings per
m2 were obtained i.e. growing seedlings inside the
polyhouse fetched 28% more as compared to the open
area. In case of brinjal also same trend was observed.
Seedlings attained transplanting stage in 5th week
inside the polyhouse and in 7th week in open
condition, almost 12 days later in open condition as
compared to the polyhouse condition. About 1610
healthy seedlings per m2 of the brinjal variety were
obtained in the polyhouse whereas from open area
1220 healthy seedling per m2 were obtained recording
a survival percentage of 24% more inside the
polyhoue. Comparatively less temperature and frost
might be the reason for slow growth and less survival
percentage in open condition.

Fig 2. Okra crop in the polyhouse

The average yield obtained was 18.7 t/ha. Benefit
cost ratio for the current year including the cost of
polyhouse was calculated as obtained as 3.1 following
the discounting technique.
Tomato: In karif season tomato crop (Fig. 3) was
cultivated in the naturally ventilated polyhouse.
Continuous long wet spell during kharif season and
high incidence of insects and pests during the period
spoil the crops. Tomato is one of the high valued crops
in the region and is mainly attacked by wilt and fruit
borer. Protected cultivation of tomato eliminated the
problems. Tomato seedlings of Rocky variety were
panted in the polyhouse in the last week of June. Rowto-row and plant-to-plant distance were kept as 60
and 45 cm. Farm yard manure @ 25 t/ha was
incorporated in the soil before transplanting the
seedlings. Vigorous growth was observed. Due to
profused growth plants were supported with bamboo

Protected cultivation
Okra: Arka Abha variety was sown in side the
naturally ventilated polyhouse (Fig. 2) in the month
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frame. On an average 33 fruits per plant was obtained.
Per plant yield recorded was 1.130 kg. The yield
recorded from 30 m2 area was 123 kg, which is
equivalent to 41.0 t/ha. Occurrence of bacterial wilt
was observed after 40 days of transplanting. The
affected plants were uprooted and burnt out side. To
prevent the occurrence of the disease in future,
Steptomycine Sulphate @ 200 ppm was applied twice
at an interval of 15 days which prevented the
occurrence of disease again. The cost of cultivation
incurred was Rs. 430 for 30 m2. The cultivation of
tomato crop inside the polyhouse gave the B: C ratio
of 2.6: 1.

areas it was 41. The size of fruit was also bigger in
case of rain shelter. The average weight per fruit from
the rain shelter was 14.5 g while 11.3 g from the open
area. On an average form the entire fruiting period
from December to April, about 682 g of fruits per
plant were obtained from the rain shelter which is
about 47% more as compared to open area. The cost
of construction of the rain shelter was Rs 146 per m2
which increased the yield by 1.10 kg per m2. The
study showed that rain shelter enhances yield and of
strawberry and economically feasible (Fig. 4).

Fig 4. Strawberry crop cultivation in polyhouse by a
farmer
Fig 3. Tomato crop cultivation in polyhouse by a
farmer

Round-the-year-utilization of polyhouse
As vegetable is considered as high valued crops
in the entire NEH region, cultivation of vegetables
inside the polyhouse may fetch handsome
remuneration to the growers by way of round-theyear cultivation of good quality produce. Three
cropping sequences viz; tomato-french bean-cabbage,
capsicum-tomato-cabbage, and capsicum-tomatolettuce were tried to ascertain the better one to fetch
higher income to the farmer. As per the farmers’
practice only FYM @ 25 t/ha was applied before
sowing of each crops. The cost of cultivation was
estimated by taking into account the cost of labour,
seed, FYM, etc. The market price existing at the time
of harvesting of crop was taken into account for
estimation of financial benefit. The cost of
construction of low-cost polyhouse including cost of
bamboo and labour was worked out as Rs 156.40 /m2
of covered area. Two cropping sequences were
followed in the polyhouse. They were capsicumtomato-lettuce and tomato-French bean-cabbage.
Polyhouse was divided into two halves each
comprising of 18 m2 area. In one half one sequence
was practiced while other half was assigned for other
sequence. Total value of produce from capsicumtomato-lettuce was calculated as Rs. 1964 and Rs.

Strawberry: Entire northeastern hill region
experiences high rainfall from May to mid October
and intermittent rain during winter season so
cultivation of strawberry in open condition is a
problem and challenge. A bamboo framed rain shelter
was constructed in farmer’s field to study the
feasibility of protected cultivation of strawberry.
Polythene sleeves of 9" diameter was used for planting
the strawberry seedlings. Well rotten cowdung and
soil in ratio of 3:1 and one table spoon of ground cow
bone was mixed properly and filled in sleeves. The
seedlings were planted in the sleeves in the month of
September. When plants were established DAP was
applied. Fruiting started in the month of December
and was continued upto April. DAP was again applied
@ about 10 g in each sleeves in the month of February.
Irrigation and weeding was done as done as and when
required. Rise in the air temperature inside the
structure was about 3-40C. About 12 to 15% fruits
obtained from open area were damaged either by
disease, bird bite, black spot or frost. Vegetative
growth of the plants inside the structure was more
vigorous. The average number of fruits per plant inside
the rain shelter was recorded as 47 whereas in open
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1368 from tomato-French bean-cabbage. The net
annual income for capsicum-tomato-lettuce sequence
was worked out as Rs. 109.10 per m2 of land area
whereas for tomato-french bean- cabbage sequence
net annual return per m2 land area was calculated as
Rs. 76.0. Overall Benefit: Cost (B: C) ratio of the
production system was calculated by following
discounting technique. For the analysis cost of
construction of low-cost polyhouse, its annual
maintenance cost, and cost of crop cultivation
including labour and inputs costs, and net return based
on prevailing market price of the produce was
considered. The service life of the polyhouse was
considered as 5 years with one major repairing in 3rd
year. The B: C ratio for capsicum-tomato-lettuce
sequence was calculated as 2.1 and 1.7 for tomatoFrench bean-cabbage.

(A) Research
The following research projects were handled
during the year
(1) Assessment of Watershed Development
Technology at Farmers Field.
(2) Development of Extension modules for
production of demand driven commodities
(3) Gender based technological options and their
characterization in agriculture and allied
sector
(4) Collection, Documentation and Validation of
Indigenous Technical Knowledge for
sustainable Agriculture in NEH Region
“ Assessment of watershed technologies at
farmers field”
1. Selection process for watershed project by
implementing agency
The watersheds were selected on the basis of
human and livestock population, survey of
vegetation area, present yield, varieties, and
agronomical practices followed by the farmers. Soil
cum land capability survey was carried to know
the chemical and physical properties of soil and
drainage system. Engineering cum topographical
survey was done for the demarcation of hillocks.
The information was also collected on existing
waste land, silt yield index, water quality,
employment opportunities, availability of basic
amenities in the village, and lastly willingness of
community people in the watershed programme.
The headman and other executive members of
durbar were taken in to confidence for successful
implementation of project. The most of the
information were collected through PRA survey
and group discussion.

AGRICULTURAL EXTENSION
The Agricultural Extension Division has laid
emphasis on research, training and extension for
the development of various stakeholder during
reported year. This division has worked on need
based research projects to find out the potentiality
of different social systems in accepting/adopting
modern agricultural and related practices. This has
helped the farmers of the adopted villages to
transform the existing cultivation and animal
rearing practices into a scientific one to gain
noticeable profit. Besides this, a number of training
programmes were conducted for the improvement
of knowledge and skill. The sponsored training
programmes were conducted for the state
government official and KVK SMS. The division
also participated on behalf of the institute in various
exhibitions to showcase the technologies developed
by this institute for the benefit of the farming
community. The farmers, students, entrepreneurs
and others were entertained during their visits to
this institute, and given exposure of scientific
farming and animal rearing.

2. Methodology adopted by PIs to increase the
participation level of farmers in the watershed
areas.
The PIs of different watershed informed that
the all the interventions were prepared in
consultation of durbar executive committee and
some progressive farmers. The participatory
approach was applied to finalize the site and
interventions. The inputs were provided free of cost
and in time. Financial help and skill guidance were
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provided time to time, trainings were organized to
upgrade the knowledge and skill. Male and female
farmers were given due consideration. Most of the
social institutions restriction, respect empowerment
and needs were taken in to consideration during
the programme.

seed arrangement and marketing of produce all the
selected watersheds. The minimum participation
was observed in use of fertilizers, pesticides,
horticultural crop etc. This may be due to the
dependency on the implementing agencies for
seedlings and other inputs.

(a) Meghalaya
A study in ICAR managed watershed indicated
that the 48% farmers belonged to the more than 40
years age group having medium family size with
primary level education. The main occupation of
all the farmers is farming growing paddy, maize,
vegetables and rearing pig and poultry. Crop and
horticulture based systems were found sustainable.
All the farmers were the members of the farmers
association.
The watershed programme implemented by the
State Govt. indicated that the old people, with
medium family size, had farming as occupation.
Paddy, maize, broomstick, vegetables, pig, poultry
and livestock components were found in the
watershed. DHOs and DAOs were the main source
of information. The participation of farmers was
maximum in the durbar and church.

4. Peoples participation in crop production
activities
It was noted that the majority of farmers in
watershed were fully participating in the
programme, 72% farmers were fully participating
in deciding of need based crop. Similarly, 36%
farmer of state department’s watershed were fully
participating in programme and deciding of
cropping system for sustainability. It was due to
the need of farmers as per their economic
conditions. In Nagaland, 73% farmers were
supporting fully for crop production technologies.
They felt that scientific package of practice would
help in increasing of production.

5. Peoples participation in livestock rearing
activities
It was found that the majority of farmers (75%)
were partially participating in the watershed
programme for increasing production and
productivity of pig,56% adopting the recommended
practices and 93% agreed for fully participating in
the management of livestock. Mizoram farmers
agreed to participate in taking care of livestock.
87% farmers of Nagaland taking care of livestock
themselves and 60% farmers partially participated
in establishment of livestock unit in watershed.
There is need to motivate farmers of Mizoram to
participate more in the watershed activities.

(b) Mizoram
The majority of farmers belonged to medium
age group, having medium family, high school level
education, farming as main occupation, growing
paddy, maize, vegetables, rearing pig and poultry.
Crop and horticulture based systems were common.
Majority of the farmers were members of the club
having poor information network.
(c) Nagaland
The majority of farmers in ICAR watershed
belonged to the old age group having medium
family size with primary level education. The main
occupation of all the farmers is farming growing
paddy, maize, vegetables, rearing pig, fish and
poultry. All the farmers were the members of the
cooperative society.

6. Peoples participation in soil and water
conservation activities
The research revealed that the majority of
farmers were partially participating in the soil and
water conservation activities, planning and
designing of programmes related to soil and water
conservation. The participation of farmers in soil
and water conservation was very poor. So there is
need to motivate the farmers for active
participation.

3.Participation level of farmers and
implementing agencies in watershed
management.
It revealed from following tables that almost
all the farmers participated in the land preparation,
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7. Use of soil and water conservation practices
The study showed that 92% users group adopted
intercropping followed by 69% contour farming
and 65% cover crops in the watershed area. Nonusers group was practicing intercropping (80%) and
other measures were not seen. The same findings
were found in other states. It showed that the
watershed programme has motivated all the
beneficiaries and need to be implemented in other
places also.

30% non users group were provided training on
package of practices of different crops. The state
department provided training to 62%users group
and 2% non users group on soil and water
conservation and 80%users group and 15% non
users group on package of practices. The seed was
provided to all the beneficiaries but only 20% non
beneficiaries were covered. The same trend was
observed in other states also. The results indicate
that watershed programme should be extended.

8. Participatory decision making
It is seen that ICAR implementing agency is
using more participatory approach in comparison
to the state department.

11. Withdrawal effects of watershed programme
Farmers of all the selected state were continuing
the programme with the same tempo created during
the programme. All the farmers have shown their
happiness and satisfaction towards the programme
in the Meghalaya and Nagaland. It was observed
that happiness and satisfaction was low in the state
department watershed programmes. Most of the
farmers were in favour of continuing of the
programme.

9. Views of farmers toward watershed
programme
64% farmers were of the opinion that traditional
farming system was given low consideration by
implementing agencies. Farmers said that high
level of awareness was created among the
beneficiaries and 82% accepted as aware about the
programme. 72% farmers expressed their views
that women were given due consideration. It is
helpful in conservation of soil and water. However
, non beneficiaries were of the opinion that high
level of attention has been given towards the
number of crops, technologies suitable for the
farming in the Meghalaya. Further informed that
beneficiaries of Mizoram were less aware about
the programme 42% non beneficiaries informed
that traditional system was taken into consideration.
In Nagaland, a high level of awareness was created.
60% farmers were in the opinion that traditional
farming system was not taken into consideration
while implementing the watershed programme. The
same reply was given by the non beneficires.70 %
farmers agreed that flexibility was of the
programme. It has increased the income and
employment. 80% farmers were of the opinion that
productivity and production has increased by
introduction of programme.

12. Management of watershed after withdrawal
by implementing agency
The results indicated that 76% farmers were
managing the fund by themselves for continuing
of all the components in ICAR watershed in
Meghalaya. But in Nagaland this response was very
poor. In case of state watershed programmes, 5090% farmers were managing the watershed
component by themselves.
Farmers were very much confident about the
ICAR implementing agency that inputs provided
either free of cost or purchased by the farmers even
after the withdrawal of programme. This may be
due to the nearness of ICAR. Farmers (70%) from
state department watershed replied that inputs were
purchased from market. Regarding training
programmes, farmers of ICAR (96%& 82%) and
state department (80% & 90) informed that it is
being provided time to time on different aspect of
crop, horticulture, entrepreneurship and livestock
management. Most of the farmers were selling their
produce in the rural markets.

10. Benefits provided to the users group and not
users group
Results indicated that ICAR imparted training
on soil and water conservation to 86% users group
and 12% non users group. 90% users group and

13. Achievement after implementing of
watershed programme
It was seen that project had‘ more impact in the
Nagaland in comparison to Meghalaya and
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• Linkages should be developed with the
marketing agencies for remunerative process.
Generally it has been observed that the
implementing agency emphasize on production
of various crop, but they never bother for the
marketing of produce.
• Implementing agency to stick with decisions
taken during the meeting.

Mizoram. In general crop production and
productivity, income increased and socio economic
condition and living standard improved. The soil
erosion was checked by adopting various measures.
14.Constraints perceived by the farmers
The Meghalaya farmers perceived first and
foremost problem in timely arrangement of seed
followed by livestock related problem, on
availability of FYM, training need and non
availability of piglets. In case of Mizoram, farmers
perceived water problem followed by road
development, information regarding agriculture.
Farmers of Nagaland faced the problem of road
development followed by seed arrangement,
profitable system, non availability of inputs, timely
and information related to agriculture. The overall
problems were road development; livestock
technologies, information regarding various
programmes, seed arrangement timely and need
based training programmes.

(2) Development of extension modules for
production of demand driven commodities
Socio economic profile of vegetables growers
of Meghalaya
It was found from the table 1 that majority of
vegetable growers belonged to the middle age
group having medium size family, medium level
Table 1. Socio economic profile of vegetables
growers of Meghalaya (N=120)

Strategies for effective implementation of
watershed programme.
On the basis of results obtained in Meghalaya,
Mizoram and Nagaland some strategies are being
suggested for improvement of the watershed
programme given below:
• All the farmers of village/watershed should be
involved in the programme rather than
emphasizing only on few progressive farmers.
• The potentiality of traditional farming system
must be assessed before implementing
watershed programme because that is
sustainable system.
• Participatory approach should be applied to
assess the natural resources and to evaluate the
programme.
• Gender based intervention should be prepared
through participatory mode in the presence of
women and men.
• Implementing agency should maintain the
relation after the withdrawal of project.
• Training component needs to be emphasized
time to time.
• Information has to be provided time to time to
the farmers regarding the new development
programmes.
• The input agencies should be introduced with
the farmers for timely supply of inputs.

Varaibles

Categories

Age

Young (Up to 40)
Middle (41-50)
Old (51 and above)
Small
Medium
Large
Low
Medium
High
Small
Medium
Large
Tomato
Capsicum
French Beans
Chillies
Cauliflower
Cabbage
Ginger
Turmeric
Local Market
Weekly Market
Shillong Market
Regulated Market
Small
Medium
High
Low
Medium
High
Low
Medium
High
Low
Medium
High

Family Size

Education

Land Holding

Vegetables

Marketing

Market Supplier

Prices

Social Participation

Mass Media

93

F

P

32
62
26
33
61
26
42
57
21
60
40
20
160
60
111
40
35
35
119
52
78
75
120
40
72
20
20
67
28
25
31
62
27
51
48
21

26.67
51.66
21.67
27.50
50.83
21.67
35.00
47.50
17.50
50.00
33.34
16.67
83.34
50.00
92.50
33.33
29.16
29.16
66.16
43.33
65.00
62.50
100.00
33.33
60.00
16.66
16.66
55.83
23.33
26.83
25.83
51.66
22.50
42.50
40.00
17.50
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market also. This was because of low production
in case of small farmers and high production in
case of large farmers and more accessibility to the
market.

education, small size land holding. Major
vegetables grown were tomato, capsicum, French
bean sold in local market with the less remunerative
prices. They have medium social participation and
low mass media exposure.

Table 3. Major markets for selling of produce
by the farmers (N=120)

Major crops grown
The farmers were growing tomato, capsicum
tomato , capsicum, French beans, chillies, ginger,
turmeric, cauliflower, pumpkin, brinjal. and
cabbage for selling in the different markets. Beans,
tomato and ginger were the major crops grown by
more that 90 percent farmers given in the table 2.

F

P

Tomato
Capsicum
French Beans
Chillies
Ginger
Turmeric
Cauliflower
Pumpkin
Brinjal
Cabbage

80
62
87
51
93
48
20
36
24
25

83.34
50.00
92.50
33.33
77.50
40.00
66.66
30.00
20.00
20.83

Medium

Large

F

F

F

P

Local Market
101 84.16
Field
30 25.00
Bara Bazar
70 58.33
Umsung Market
10 16.66
Mawlasnai Market
20 16.66
Bhoirymbong Market 50 41.66

Table 2. Major vegetables grown by the farmers
(N=120)
Categories

Small

98
20
80
30
30
80

P

81.66 10
16.66
0
66.66 104
25.00 40
25.00 40
66.66 80

P
8.33
0.00
86.66
33.33
33.33
66.66

Mode of marketing
Most of the farmers were selling their produce
individually in local market or in bara bazaar. Some
farmers have made a self help group for selling
their produce. Some farmers sell their produce to
the collection center in the village. It can be said
that there were changes in the marketing of
produce.
Table 4. Mode of marketing (N=120)
Group
Individual
Seller in village

Major markets for selling of produce by the
farmers
The information presented in the table 3
indicated that the small and medium farmers were
selling their produce in the local markets followed
by Bara Bazar , Bhoirymbong markets. The large
farmers were selling their produce in the Bara
Bazaar, Bhoirymbong and some time in regulated

10
90
20

8.33
75.91
16.66

Training organized
Training programmes organized on different
aspect of agriculture for farmers, NGOs,
entrepreneurs, state government officials and other
line departments.

Name of training

Date

Training programme on rapid rural market survey
Training programme on horticulture for
Tripura farmers
Training programme on horticultural crops and
post harvest management
Visit cum training programme on crop production
for Tripura farmers
Training programme on biotechnology for students

21 May 2007
14&15,2007

32
40

19-22 May 2007

43

31.July 2007

64

8-12 October 2007

11

94

No. of
Participants
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Sponsored training programmes, summer school/winter school / seminar/congress organized
Name of sponsored programmes

Date

Course was designed and taught to the B.Sc. students
from College of forestry and Horticulture Pashighat,
Arunachal Pradesh, CAU
Organized model training course on integrated
farming system for hill agriculture for state Govt.
Officials sponsored by Directorate Of Extension ,
New Delhi
Organized orientation programme for SMS of
KVK sponsored by ZC Unit,Zone—III
Organized Training programme on development
of soil testing skills for educated rural youth for
generation of income and employment sponsored
by NABARD,Shillong
Organized Training programme on Advanced
technology for off season vegetables under protected
conditions sponsored by Directorate of Extension ,
New Delhi
Provided assistance in organizing of 2nd Horticulture
congress2007 held at ICAR Research Complex,
Umiam, Meghalaya

24th March 2007 to
1st April 07

20

17-24 July 2007

27

21-28 August 2007

31

03-06October 2007

33

20-27November 2007

23

18-21 April 2007

No. of
participants

250

after 50 days of first cut and fodder yield was
18.50+2.50 t/ha with 20.70% DM. Fodder yield in
the current year was lower than previous year and
it might be due to very less rainfall during winter.
Even at this level of production, oat fodder can be
a successful alternative winter fodder in the region
for ruminant feeding to sustain the green fodder
requirement for the lean season.

FEED AND FODDER
Annual legume fodder
Two annual legume fodder viz. rice bean (Vigna
umbellata) cultivar RCRB-10 and soybean (Glysine
max) cultivar MOUS-98-2 were grown in acidic
soil at mid altitude. The fodder yield of rice bean
and soybean was 20.50 and 15.42 t/ha, respectively
with 16.65 and 19.00 percents dry matter in 70 and
60 days of cropping periods. Both the fodders were
very much palatable amongst ruminant animals and
contained protein content more than 15% on DM
basis with good amount of mineral content.

Perennial winter fodder
Parari (Schefflera wallichiana) fodder tree block
was developed on foothills at zero percent slopes
at mid altitude with planting density of 2500/ha.
Similarly, another fodder block of broom
(Thysanolaena maxima) was developed in red
lateritic brown hill soil with big rock fragments
and variable soil depth at mid altitude on 10-20
percent slopes. The soil is practically not suitable
for agricultural crops. Thus, broom was planted as
a winter fodder crop for feeding to ruminants. The
fodder yields and other characteristic features were
recorded and presented in Table 5. The palatability

Annual winter fodder
Oats (var. Cant) was grown as winter annual
fodder under rain-fed condition at mid altitude in
acidic soil. Fodder was harvested after 70 days and
an yield of 19.25+ 3.06 t/ha was recorded with
13.80% DM. The second cut of fodder was taken
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digestible energy (DE) and protein yields and it
can be used as good energy resource for animal
feed in the region.

and DM intake of broom and Parari fodder in goats
was good and it was observed that 30-85 goats can
be maintained/ha during winter season (December
– March) by planting these perennial fodders (Fig.
5) depending upon soil structure and types of fodder
planted.

APICULTURE AND
VERMICOMPOST
Apiculture

Broom

Pollination efficacy of Apis cerana indica
Pollination efficacy of Apis cerana indica,
pollinated radish and brinjal showed 705.79% and
34.9% increase in seed yield as compared to bee
un-pollinated crop (control). It was also recorded
that there was 8.3% increase in fruit setting in A.
cerana indica pollinated tomato crop.

Parari

Fig. 5. Winter fodder production in different land
use system

Table 5. Yield performance of Broom and Parari
fodder
Types of fodder

Parari
i. 3-4 years old
ii. More than 5
years old
Broom
i. 3-5 years old

Vermiculture
Out of five indigenous earthworm species,
Eisenia foetida and Perionyx excavatus were
evaluated for their efficiency in decomposing
cowdung, kitchen waste, forest liter, waste paper
and vegetable waste/ crop residue. It was observed
that Eisenia foetida decomposed all the wastes
under experiment faster than Perionyx excavatus.
Eisenia foetida completely decomposed the
cowdung and kitchen waste in 90 days, whereas,
Perionyx excavatus took 115 days. Both the
earthworm species required more time for
decomposing forest litter and waste paper. The
multiplication rate of Eisenia foetida was higher
than Perionyx excavatus in all the wastes under
experiment. Multiplication of Eisenia foetida was
5.8 times on cowdung and 4.6 times on kitchen
waste. Perionyx excavatus multiplied 2.8 times on
vegetable waste and 2.1 times on waste paper. Both
the earthworm species produced 100 kg of
vermicompost from the waste of 15 kg forest liter
along with 100 kg cowdung.

Fodder DM Nos. of adult
Yield
Yield goat maintained/
(t/ha)
(t/ha) ha during winter
season

10.84
29.62

2.70
7.37

30
85

20.25

5.63

65

Sweet potato tuber as energy feed
Three types of sweet potato cultivars (Kokrajhar
red, Pusa safed and Sankar) were grown in acidic
soil at mid altitude of Meghalaya to study their
production potential. The stem slips were
transplanted in the month of July in raised beds
and tubers were harvested after 140 days crop
duration. The yield attributes and characteristics
of tubers are given in Table 6 and it revealed that
Sankar cultivar was better in terms of dry matter,

Table 6. Yield performance of different sweet potato cultivars
Sweet potato cultivar Tuber yield
(t/ha)

DM
(%)

Kokrajhar red
Pusa Safed
Sankar

29.50
33.76
27.25

30.20
19.40
34.20

CP value
(g/100g DM)
3.79
5.87
5.65

96

DM Yield
(t/ha)
8.91
6.55
9.32

Protein yield
(q/ha)
3.37
3.84
5.26

DE yield
(Kcal/ha)
28x106
21x106
30x106
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The productive and reproductive performance
of crossbred HF dairy herd over a period of eight
years under institutional conditions is given in
Table 1 and Fig 2. The results indicted that the
climatic conditions in the northeastern region are
favorable for rearing of HF cross bred.

ANIMAL SCIENCE

DAIRY
Nutrition

Table 1. Productive and reproductive
performance of dairy herd

The data collected for the last eight years from
the dairy unit of Animal Nutrition Division was
compiled for assessing the performance of dairy
unit under the institutional set-up. The dairy unit
comprised of HF crossbred cattle having around
75% HF blood. In the herd, the cows were offered
hybrid perennial grasses, paddy straw and
concentrate mixture to meet the animal
requirements as per the availability depending on
the season. The concentrate mixture comprised of
maize, wheat bran, mustard oil cake, ground nut
cake, mineral mixture and salt. During the months
from May to November, around 90% of the
roughage DM was met through perennial grasses
in cut and carry system and the remaining through
paddy straw where as during the lean season i.e.
from December to April, paddy straw formed the
sole source of roughage. Six kg concentrate feed
was offered per animal per day to meet the
maintenance as well milk yield requirements up to
10 liters per day. Above 10 liters of milk yield, 1.0
kg concentrate was offered for every 3 kg milk
yield.

Particulars

Milk yield / lactation (l)
Lactation length (d)
Milk Yield per day (l)
Milk Yield /day
in first 300 days (l)
Age at first calving (d)
Calving interval (d)
Dry period (d)
Days open (d)

Nos. of
observation
(n)

Mean ± SE

44
44
44
44

3423 ± 134
390 ± 16
9.2 ± 0.43
11.7 ±0.45

15
30
34
29

811 ± 29.7
437 ± 19
50.4 ±4.14
155 ± 18.15

HEALTH
Surveillance, monitoring and investigation of
diseases outbreaks in the region
Brucellosis
A cow at a dairy farm in Meghalaya exhibited
the clinical symptoms of brucellosis like hygroma,
foul smelling and turbid
vaginal discharge. The
Brucella organism was
isolated. The cattle farm from
where this cow was transferred
was
seroscreened
for
brucellosis and 2 (14.3%) out
of 14 cows were found
seropositive. Besides this farm,
seroscreening of 130 serum
samples collected from cows in
different parts of region
revealed 3 (2.3%) samples to
be positive for Brucella
antibodies.

Fig 2: Milk yield pattern after calving in crossbred HF cows

97

Annual Report 2007-08

mainly of Spilantus sp, Conyza sp, Amaranthus sp,
Bidens sp and Mikania sp. Leaves and stems of
colocasia, leaves and vines of sweet potato and
leaves of tapioca were also fed to the pigs,
sometimes along with tubers and roots, depending
upon the availability. All the villages showed a
common pig feeding system. Bio resource inflow
and out flow of the smallholder pig production
system represented a mixed crop-pig production
system (Fig. 1).
A practice in this area was that dried grass,
obtained from forest, was provided as bedding
material for pigs and left in place as such for at
least one week. The dung and urine of the pig got
mixed with the grass and the soiled bedding
material was collected and heaped on the ground
or kept in a pit for 45-60 days. Once the material
became compost like, it was applied in the field
for crop production.

PIG
PRODUCTION
Analysis of Bio-resource inflow and outflow in
the smallholder low input pig production system
Four villages were selected and a total number
of 40 farm households were selected randomly (10
households from each village) to study the pattern
of management of local resources under
smallholder pig production system. The production
system was assessed based on interview and
personal observations. All the farmers practiced
smallholder low input pig production system.
Invariably all the pigs were reared under intensive
system and housed in small pigsty made up of wood
and bamboo. Pigs were fed with crop residues
obtained with in the farm and some specific plants
harvested from the common property resources
(forest) besides kitchen waste. Pig feed was usually
cooked. The average ration comprised of 0.7-1.5
kg local plants, 1.5-3.2 kg kitchen waste and 150250 g rice/wheat bran. The local plants comprised

Mineral profiling of local pig-feeds and pigs
reared under resource driven production system
in northeastern India
Mineral deficiency has been demonstrated
repeatedly as a cause of low productivity and it is

Fig 1. Bio resource inflow and out flow in smallholder resource driven pig production system
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generally recognized that quantitative variations of
these elements in feed are important factors in
growth, health and reproduction of animals. The
present study assessed the mineral status of the pigs
fed with local resources. The commonly used plants
for feeding pigs were collected, dried in an oven at
70o C for 48h and ground to powder. Blood samples
were collected from Hampshire, Large White
Yorkshire and indigenous pigs reared under
resource driven low input production system, serum
was separated and analyzed for total protein,
albumin and cholesterol levels. Processed plant
(each one gram) and serum samples (1 ml) were
digested with diacid mixture (HNO3:HClO4; 10:4)
using wet acid digestion method and macro
(calcium, phosphorus, magnesium, sodium and
potassium) micro (copper, cobalt, manganese, iron
and zinc) minerals were estimated. The extent and
incidence of mineral deficiency in pigs was
quantified.
Results of serum biochemical analysis revealed
no significant difference in total protein and
albumin levels between any two breed/types of
pigs. However, the blood serum of indigenous pigs
showed significantly (P<0.05) higher cholesterol
level compared to other two breeds (Fig. 2). Among
different plants, Spilanthus sp had majority of
macro and micro nutrients in high levels. Regarding
incidence of mineral deficiency in pigs, it was
observed that 90, 67.1, 61.4, 48.6, 95.7% of the

pigs were deficient in calcium, phosphorus,
sodium, magnesium and potassium. An interesting
finding was that all the pigs (100%), utilized in the
study were deficient in zinc. Similarly, 94.3% of
pigs were deficient in copper, 78.6% deficient in
manganese and 55.7% were deficient in iron. The
extent of mineral deficiency was also huge and an
alarming level of 87.9% deficiency was observed
in case of zinc. From this study, it was inferred
that there are good numbers of potential nonconventional source of mineral that might be used
more economically to improve the mineral
availability to pigs.
Incidence of testicular abnormalities and
testicular biometry in pigs
A total number of 206 piglets were examined
for testicular abnormalities and morphometry. Of
the piglets examined, two nondescript local piglets
had unilateral cryptorchidism. Similarly, cases of
testicular hypoplasia and epididymal cyst were also
recorded in Large White Yorkshire piglets. The
overall incidence of cryptorchidism, testicular
hypoplasia and epididymal cyst was 0.9, 0.9 and
0.5 per cent, respectively. The epididymal cyst was
located at the caput region and its size was 0.6 X
0.6 cm and 0.7 X 0.6 cm in left and right testis,
respectively. The weight of testes was 16.44±1.64,
16.80±3.01 and 24.26±2.16 g in Large White
Yorkshire, Hampshire and nondescript local pigs,
respectively at 2 months of age, while the
corresponding weights at six months age were
59.96±2.48, 69.70±3.28 and 77.12±2.16 g,
respectively. The weight and circumference of the
testes and were higher (p<0.05) in nondescript local
pigs compared to Hampshire and Large White
Yorkshire pigs, but the testicular length did not
differ significantly. There was no significant
difference in the weight of epididymis between
Hampshire, Large White Yorkshire and nondescript
local pigs. The epididymis was divided into caput,
corpus and cauda and the length of each segment
was measured. As like epididymis weight, the
length of different segments also did not differ
significantly between Hampshire, Large White
Yorkshire and nondescript local pigs.

Fig 2. Blood serum biochemical profile of
indigenous and exotic pigs reared under
smallholder low input production system
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Table 1. Biometry of epididymis of LWY, Hampshire and ND pigs (n=206)
Epididy
mis part

LWY
2m

Caput
2.10±0.2
length (cm)
Corpus
3.12±0.1
length (cm)
Cauda
3.09±0.1
length (cm)

Hampshire

ND

4m

6m

2m

4m

6m

2m

4m

6m

3.01±0.1

5.92±0.2

2.28±0.1

3.45±0.2

5.45±0.2

3.00±0.2

3.63±0.3

5.57±0.3

4.00±0.2

6.10±0.3

3.28±0.1

3.95±0.4

5.95±0.1

3.53±0.3

4.48±0.2

5.52±0.3

3.81±0.1

5.50±0.2

3.26±0.2

3.62±0.2

5.45±0.2

3.36±0.2

4.19±0.2

5.57±0.3

HEALTH

Surveillance, monitoring and investigation of
diseases outbreaks in the region
Brucellosis
The Brucella organism was also isolated from
aborted foetal content from an abortion case of sow
at an organized pig farm. The Brucella isolates were
confirmed by PCR based on gene for 31kDa OMP
(Fig.1) and the repetitive genetic element IS711.
Out of 68 swine serum samples screened for
brucellosis, 5 (7.4%) samples were seropositive for
brucellosis. Out of 36 goat serum samples, 2 (5.6%)
showed positive reaction for antibodies against
brucellosis. The findings indicated the presence of
this dreaded disease in the region.

vaccinated six and half months back died with
rashes on the ventral side of the body. The
postmortem examination revealed button shaped
ulcers in the large intestine, patchy heamorrhages
in the internal surfaces of urinary bladder
suggesting death due to swine fever virus disease.
The disease was also confirmed by Agar gel
precipitation Test (AGPT). The cause of occurrence
of the disease in some of the vaccinated animals
could not be known. The feed samples were also

Fig. 2. Piglet suffering from swine fever showing
crawling movement (nervine manifestation)
500 bp
200 bp

223 bp

100 bp

Fig. 1. PCR detection of 31kDa OMP of Brucella.
Lane 1- Marker, Lane 2 to 5- Brucella organisms

Swine fever
The outbreaks of swine fever were recorded at
two organized farms in Meghalaya with an average
mortality rate of 13.4%. Even nine month old gilt

Fig. 3. Button ulcer in the intestine of pigs in case
of swine fever
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tested for presence of mycotoxins affecting the
immunity of the animals, however, none of the feed
samples showed the presence of mycotoxins.

acceptable growth performance. However, further
research is required to effectively utilize higher
levels of inclusion of rice bran in swine rations.
Table 4. Growth performance and nutrient
digestibility in crossbred piglets

Fig. 4. Haemorrhages in stomach mucosa in case of
swine fever

NUTRITION
Growth rate and nutrient digestibility in
crossbred piglets fed on rice bran based ration
A feeding experiment for the period of 115 days
was conducted on crossbred (CB) castrated male
piglets to study the growth performance and
nutrient digestibility on locally available rice bran
based feeding regime. The survey of rice bran
available in the local markets has shown a wide
variation in nutrient composition with crude protein
content varying from 6.15 to 13.00% and crude
fibre content ranging between 14.96 and 25.27%.
In the experiment, twelve CB male piglets
(10.83+0.07kg BW) were distributed into four
groups. Four isonitrogenous (CP 18%) and
isocaloric (DE 3020 Kcal/kg) mash rations were
prepared by incorporating rice bran at 0 (T1), 25
(T2), 50 (T3) and 73 (T4) percentage levels. These
rations were offered in ad-libitum to the piglets in
respective groups. At the end of feeding
experiment, a digestion trial for the period of 5 days
was conducted and the resultant data are presented
in Table 4. The results revealed that the digestibility
of DM and CP decreased and the ADG reduced
even at 25 % level of inclusion of rice bran with
poor feed conversion efficiency. Therefore, it was
concluded that locally available rice bran was of
poor quality and farmers can mix it in pig rations
up to a maximum of 25% level for some what

Particulars

T1
(RB 0)

T2
(RB 25)

T3
(RB 50)

T4
(RB 73)

ADG (g/d)
FCR
DM Digt. (%)
CP Digt. (%)

416
3.34
64.91
63.73

324
4.29
61.28
60.81

226
5.49
47.94
50.72

164
7.56
46.65
47.87

Growth rate of female and castrated male CB
piglets
A feeding experiment for the period of 115 days
was conducted on 3 female & 3 castrated male CB
piglets (10.93+0.06kg BW) to study their
performance on standard feeding regime.
Concentrate mash ration (CP 18% and DE 3000
Kcal/kg) was offered in ad-libitum, one half in the
morning and other half in the evening after mixing
in water in the ratio of 1:1 (w/v). Results (Fig. 4)
inferred that growth performance of female and
castrated male CB piglet was similar in terms of
ADG (441 and 438g/d) and FCR (3.15 and 3.17)
values.

Fig. 4. ADG and FCR value in female and
castrated male CB pig

Evaluation of fresh and preserved boar
spermatozoa using zona-binding assay
Fresh ovaries were obtained from
slaughterhouse and washed 2 to 3 times with PBS
.The follicular fluid was aspirated from antral
follicle with a diameter of 4 to 8mm by aspiration
method. Oocyte with cumulus were recovered from
pooled follicular fluid under zoom stereo
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microscope. The cumulus free oocytes were
washed with PBS and kept at 4°Cuntil they were
incubated with spermatozoa. A total 12 semen
ejaculate was collected four healthy Hampshire
boars and physical and morphological characters
were evaluated. The good quality semen was
diluted in BTS and preserved at 18°C for 3 days.
The fresh and preserved spermatozoa at 0, 24, 48
and 72h were evaluated for motility, membrane and
acrosome integrity and zona binding ability. For
zona binding assay, fresh and preserved
spermatozoa were washed in PBS and 10 µl of
sperm droplets of 1 million spermatozoa per ml
were placed in 35 mm multiwell Petri dish. Then
the oocyte was added to each droplet and covered
with mineral oil and incubated at 30°C in 5% CO2
in air and under 98% humidity for 4 hrs. The
number of bound spermatozoa varied from 82 to
112 per oocyte in fresh semen. While the average
number of bound spermatozoa was
75.45±7.82,.63.76±6..23, 56.64± 6.01 and 44.67
± 5.47 respectively, at 0, 24, 48 and 72h of
preservation. The sperm binding ability differed
significantly between the boars. In preserved
semen, the sperm binding ability was significantly
reduced from 0h to 24h and a trend of decrease in
zona binding ability was observed up to 72h. There
was significant positive correlation between sperm
motility and acrosome integrity in fresh and
preserved semen.
Mortality pattern of different genetic groups of
pig
Mortality records of indigenous and upgraded
pigs were collected for the period of 11 years (19932003), analyzed and the mortality pattern was
correlated with genetic group, age of pigs, climatic
factors and causes of death. Results revealed that
there was significant (p<0.05) difference in
mortality between the indigenous (6.05%) and
upgraded (5.64%) pigs. The mortality percentage
was significantly (p<0.05) higher in both
indigenous and upgraded pigs of age group 0-4
months compared to pigs of age group 7 months
and above. Among different seasons, significantly
(p<0.05) higher mortality was observed during
post-monsoon and winter seasons compared to
others (Fig. 5). Season-wise overall mortality
percentage was 4.74, 5.25, 7.51 and 6.56 during

pre-monsoon, monsoon, post-monsoon and winter
seasons, respectively. Indigenous pigs recorded
significantly (p<0.05) higher pre-weaning mortality
(14.26%) than the upgraded (9.58%) pigs. Among
different causes, digestive disorders accounted to
significantly (p<0.05) higher mortality followed by
miscellaneous and respiratory disorders.

Fig. 5. Mortality pattern of indigenous and
upgraded pigs during different seasons of the year

On farm trial on improved pig production
Productive and reproductive performance of
upgraded pigs was studied under traditional
production system. A total number of thirty farmers
were selected in four villages and upgraded pigs
(Khasi local with Hampshire) were distributed for
rearing under traditional production system. Under
this system, pigs were mainly fed with vegetable
residue, kitchen waste, rice brain, local grass and
weeds. Frequent visits were carried out to assess
the litter characteristics. The reproductive
performance of the upgraded pigs is given in
Table5.

Table 5. Performance of upgraded pigs under
traditional production system
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Parameter

Values

Age at puberty (days)
Age at first conception (days)
Age at first farrowing (days)
Inter farrowing interval (days)
Litter size at birth
Litter size at weaning

285.45±28.23
330.24±37.43
456.65±38.48
212.76± 23.34
8.85± 0.39
6.47±0.23

Annual Report 2007-08

GOAT
PRODUCTION
Physical characteristics, production and
reproduction performance
The physical characteristics of Assam hill goats
were studied under stall-feeding system with tree
leaves, grasses and concentrate. The most
predominant colours of Assam hill goats are black,
black and white, and brown with patches of
different colours in the body. All three types of ears
are observed in which the percentage of horizontal
medium-sized ear is dominant over the erect and
pendulous. The thick and small sized (7.7 cm) black
colour horns in female shows upward and backward
orientation. But in male the orientation is straight
upward. The adult body measurements were taken
to correlate them with the final body weight of the
animals (Table 3) and observed that the body
weight has significantly higher correlation with the
heart girth of the animals followed by the paunch
girth.

genetically selected newly born kids (23 male and
15 female). The average body weight at birth was
found to be 1.6±0.07 kg in male and 1.5±0.10 kg
in female (Table 4). The lactation length, daily yield
and total lactation yield were documented based
on the lactation records. The twinning, triplet and
single birth percentage were estimated (n=39) and
were documented in table 5.
Table 4. Body weight of Assam hill goat at
different ages (Mean ± SE)
SexAge(days)

Male (Kg)

Female (Kg)

At birth
30 d
60 d
90 d
120 d
150 d
180 d
210 d
240 d

1.6±0.07
3.8±0.28
4.4±0.44
4.50.69
7.4±1.13
8.6±1.93
9.6±2.49
10.1±2.67
13.2±1.25

1.5±0.10
3.3±0.38
3.9±0.44
4.7±0.73
5.6±0.84
7.5±0.28
8.1±0.67
8.4±0.72
9.9±0.1

Table 5. Reproductive parameter of Assam hill
goat

Table 3. Body measurement of Assam hill goat
Physical parameters (in cm)

Mean ± S.E

Live Body weight (adult)
Head
i. Length
ii. Breadth of forehead
iii. Eye to eye
Horn
i. Horn Length
ii. Distance between horn
iii. Circumference
Ear length
Neck
i. Length
ii. Circumference
Barrel
i. Body length
ii. Oblique body length
iii. Height at wither
Girth
i. Heart girth
ii. Abdominal girth
iii. Paunch girth
Tail length

20.14 ± 1.00
16.2 ± 0.2
3.85 ± 0.13
9.385 ± 0.25
7.705 ± 0.69
6.357 ± 0.22
5.8525 ± 0.16
13.25 ± 0.33
35.475 ± 0.98
27.35 ± 0.83
82.3 ± 1.15
48.425 ± 2.03
54.55 ± 0.58
62.875 ± 0.95
78.85 ± 1.97
72.35 ± 1.39
11.175 ± 0.32

The body weight at different ages was recorded
at 30 days interval upto 240 days of age in 38

Traits

Mean ± SE

Lactation length
Daily lactation yield
Total lactation yield
Twinning percentage (n=39)
Triplet percentage (n=39)
Singe birth percentage (n=39)

90.4±3.05 days
105.99 ml
9581.3 ml
38.46%
2.56%
58.97%

The common diseases observed in Assam hill
goats during the study period were pneumonia, mite
infestation, contagious ecthyma and parasitic
infestation (Moneizia and Stronglyle infestation).
Blood bio-chemical profile of Assam hill goat
The plasma glucose level was estimated through
o-toluidine method and, total protein, total albumin,
globulin and A/G ratio were estimated by Biuret
and BCG dye binding method. A total of 34 nos. of
Assam hill goats managed under similar feeding
regime were subjected for the study. The mean
glucose level was found to be 53.02±1.48 mg%.
The total protein, total albumin, globulin level and
the A/G ratio were 5.1±0.07 g%, 3.1±0.11 g%,
2.1±0.19 g% and 1.6 respectively.
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Plate 1: Colour variation of male Assam hill goat

NUTRITION
Supplementation of broom grass with Soybean
or rice bean in goats
A study was conducted in adult male Assam
local goats to assess the nutrient digestibility of
the rations after supplementation of green legume
forages i.e soybean or rice bean along with broom
grass in equal proportions (on DM basis). Soybean
and rice bean contained 19.31 and 13.08 % crude
protein on DM basis respectively. The intake and
digestibility forages are given in Table 2.
The results indicated that the supplementation of
soybean or rice bean along with broom grass
improves the availability of nutrients in goats with
soybean having little more digestibility than rice
bean. The blood parameters on similar treatments
were however, remained in normal range (Table
3).

Table 2. Intake and digestibility of nutrients on
soybean and rice bean supplementation
in adult goats
Particulars

DM Intake/day (g)
DM digestibility (%)
CP digestibility (%)

Soybean +
broom grass
543
56.5
61.7

Rice bean +
broom grass
650
59.0
55.1

Growth of Assam local goats during lean season
Six male and six female Assam local goats
(9.62+0.13 kg BW) were selected and distributed
into two groups to study the growth during lean
season for the period of 60 days. The animals were
fed on broom and parari fodder. Apart from broom
fodder (T1) or parari tree leaves (T2) ad-libitum,
the individual goat received 100g concentrate
mixture (16% CP and 65%TDN) in mash form
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Table 3. Blood parameters of goats on soybean
and rice bean fodder supplementation on
broom grass based diet
Particulars

Glucose (mg/dl plasma)
Hb(g/dl whole blood)
Total Protein (g/l plasma)
Albumen (g/l plasma)
Urea N (mg/dl plasma)
Ca (mg/dl plasma)

Soybean +
Rice bean +
broom grass broom grass
48.7
13.3
63.3
30.6
1.65
11.2

46.7
13.0
62.7
31.0
1.64
11.6

daily. The goats attained an ADG of 40.17+2.77
and 45.83+1.14g in T1 and T2 respectively. The
results inferred that broom and Parari fodder, which
grow well in mid altitude, are excellent source of
fodder leaves for goats rearing during lean season.
Growth of Assam local goat kids fed on native
grasses during rainy season under stall feeding
system
Seven male and seven female Assam local goats
(7.23+0.49kg BW) were selected and distributed
into two groups as per their sex to study their
growth rate during rainy season for the period of
100 days fed on native pasture grasses in ad-libitum
under cut and carry system (Fig.3). The goats were
offered a concentrate mash ration of 16% CP and
65%TDN @ 70g/d/head. The male and female goat
kids attained an ADG of 29.28+2.58 and
36.60+3.09g respectively. The results inferred that
either male or female goat kids were attained poor
daily gain on native pasture and it might be due
low nutritive value of grasses.

Mizo-local chicken had significantly (p< 0.01)
better growth rate in terms of body weight
measured at various intervals i.e. fourth, sixth,
eighth, tenth, twelfth, fourteenth, eighteenth week,
sexual maturity and forty weeks of age (Figure 1).
Although there were no significant differences
between Mizo-local and Miri chicken for keel
length at sexual maturity and 40 weeks of age but
Mizo-local variety had significantly longer shank
length at sexual maturity (94.33 ± 2.11) and at 40
weeks of age (94.81±2.07). There were significant
(p<0.01) correlations between body weight and
shank length; body weight and keel length and
between shank length and keel length measured at
different age in Mizo-local chicken variety. This
information could be useful in selecting birds
indirectly for increased shank length, as longer
shanks are desirable in chickens used for backyard/
free-range poultry production. Mizo-local birds
were also significantly heavier than the Miri birds
at sexual maturity (1715.74 ± 60.90) as well as at
forty weeks of age (1966.41±79.68). The average
feed intake on daily and weekly basis was higher
in Mizo-local birds compared to Miri variety.
However, feed conversion ratio (FCR) of Mizolocal (2.02) variety was lower than Miri (2.91) from
0 to 8th weeks of age. Age at first egg was more in
Mizo-local variety (163.56 ± 1.34 days) as
compared to Miri birds (147.90 ± 1.10 days). Hen
day egg production up to 40 weeks of age in Mizolocal variety (31.96) was comparable to Miri
chicken variety (33.59).
It was observed in the study that the rearing of
Mizo-local birds up to 12 weeks of age under
intensive system of rearing was economical for
meat production purpose as they attain an average

POULTRY
Evaluation, characterization and conservation
of poultry breeds of northeastern region
Mizo-local and Miri chickens were obtained
from Kolasib and North Lakhimpur districts,
respectively and reared on deep litter under
intensive system. The production performance of
F-1 generation Mizo-local chicken, generated by
inter-se mating of birds collected from the field,
was assessed in comparison with Miri chicken. The

Figure 1 Growth performances of Mizo-local and
Miri chicken varieties up to 18 weeks
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body weight of 848.62 ± 23.06 g on combined sex
basis with the feed conversion ratio of 3.22.
Considering the cost of feed @ Rs. 13.35 per kg
(Calculated as per the Institute rate) translating to
Rs. 43.00 per bird on total feed cost up to 12 weeks
of age, Rs. 10.00 on saw dust and health care and
Rs. 10.00 on labor and electricity and market sale
rate of Rs. 100-120 per kg live weight (Average of
Rs. 110.0/kg) for indigenous chicken, the net
income earned per bird in 12 weeks would be Rs.
30.35/- per bird.
Incidence of diseases in indigenous chicken
A total of 101 number fecal samples collected
from the farm were screened for the presence of
enteric pathogens such as E. coli, Salmonella,
Clostrdium perfringens, Campylobacter etc. Out
of 101 samples, 45 were positive for E. coli, four
were positive for C. perfringens, two were positive
for campylobacter. The isolates were subjected for
detection of virulence gene by employing
Polymerase Chain Reaction (PCR) using specific
primers. Antibiograms studies were conducted by
using different antibiotic discs (Table 1). Besides
these, the study revealed that the most commonly
prevailing viral disease among the local birds was
the Ranikhet Disease.
A few birds showed positive for roundworm
infestation. One more important observation made
in indigenous birds reared under intensive system
was that the incidence of infestation of birds with
Red mite (Dermanyssus gallinae; Fig. 2) was more
in broody hens.

Figure 2. Microscopic dorsal and ventral view of
red mite (Dermanyssus gallinae) of poultry

Molecular phylogenetic study of poultry and
livestock populations of N. E. H. Region
The phylogenetic relationship of indigenous
poultry and livestock breeds/varieties native to
north-eastern region of India with their exotic
counterparts was studied using partial nucleotide
sequence of mitochondrial cytochrome b gene. 357
bp of cytochrome b gene of indigenous chicken
such as Miri, Mizo-local chicken and exotic White
leghorn chicken, Large White turkey, Khasi-local
and exotic Hampshire breeds of pig, Assam Hill
goat, New Zealand white and Soviet Chinchilla
breeds of rabbits was amplified by PCR (Fig. 3)
and sequenced. The consensus phylogenetic tree
was constructed using sequence data of
cytochorome b gene with Neighbor Joining
analysis (Fig. 4). Sequence analysis of cytochromeb
gene revealed four nucleotide variation sites
between Khasi Local and Hampshire breeds of pig

Table 1. Bacterial isolates recovered from fecal samples
Organisms

No. of samples No. of isolates
Detection of
examined
recovered/
virulence genes
samples positive by PCR

Antibiogram study
Sensitive

Resistant

E. coli

53

45

Negative for
‘stx1’, ‘stx2’, ‘elt’
and ‘est’ genes

Chloramphenicol,
Ciprofloxacin,
Gentamicin

Tetracycline
Ampicillin

Clostridium
perfringens

19

4

Positive for α
and α2 toxin gene.

Ciprofloxacin
Tetracycline

Co-trimoxazole

Campylobacter
jejuni

29

2

Positive for 16S r
RNA and hip
O gene

Ciprofloxacin and
Gentamicin

Cefotaxime
Cephaloxin &
Ampicillin
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with 1.4 % sequence divergence. Indigenous
chicken and White Leghorn chicken shared
identical sequences. Between domestic chicken
breeds and Red Jungle fowl four variation sites
were observed with 1.1 % sequence divergence.
Assam Hill and Black Bengal breeds of goat had
three sequence variation sites with 0.8 % sequence
divergence. Interestingly, New Zealand white and
Soviet Chinchilla breeds had 50 nucleotide
variation sites with as many as 9 indels with
sequence divergence of 7.9% between them.
M

1

2

3

4

5

6

7

8

357 bp

Fig. 3. Representative figure of PCR amplification
of partial sequence of cytochrome b gene with
Cyto F and R Primers. Lane M is molecular size
(MS) marker Lane 1 is Khasi local, lane 2 is
Hampshire pig, lane 3 is New Zealand White
rabbit, lane 4 is Soviet Chinchilla rabbit, lane 5 is
Assam Hill Goat, lane 6 is Blank, lane 7 is Mizolocal and lane 8 is White leghorn chicken.

Immunological, reproductive, meat and egg
quality studies in indigenous chicken
immunological traits
Evaluation of indigenous and improved chicken
varieties for immunological traits revealed nonsignificant difference between genetic groups for
humoral response (log2 HI titer), total
immunoglobulin (Ig) level and circulatory immune
complex level (C.I.C.) Vanaraja birds were
numerically superior for both humoral response
(5.67 ± 0.33 - Log2 HI Titer) and circulatory
immune complexes (3.09 ± 0.057 g/dl) level
followed by Miri, Mizo-local and Gramapriya
variety for humoral response and Gramapriya, Miri
and Mizo-local variety for circulatory immune
complex level. Miri birds had numerically higher
total immunoglobulin (3.231 ± 0.031 g/dl) level
followed by Mizo-local (3.01 ± 0.057 g/dl),
Vanaraja (2.96 ± 0.028 g/dl) and Gramapriya (2.95
± 0.034 g/dl) variety. Thus it is evident that the
improved varieties of chicken have similar immune
competence level as that of indigenous chicken
varieties.
Sensory evaluation of meat quality traits
Sensory evaluation of cooked meat samples of
indigenous and improved chicken varieties using
9 point hedonic scale revealed non-significant
difference between genetic groups for meat quality
characteristics like appearance, flavor, juiciness,
texture, tenderness and overall acceptability of
meat samples. However, overall acceptability of

Fig. 4. Phylogenetic tree constructed by use of cytochrome b gene nucleotide sequence data. Numbers are
percentage bootstrap support.
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meat of Gramapriya birds was numerically superior
followed by Vanaraja, Miri and Mizo local chicken
varieties.
Sensory evaluation of egg quality traits
Significant differences (p<0.01) were observed
between genetic groups for sensory attributes of
egg quality like aroma, flavor, overall acceptability
and order of preference. It was observed that
consumer liking of Aroma, Flavor and Overall
acceptability of eggs of Miri, Mizo-local and
Vanaraja birds were significantly higher than that
of Gramapriya birds. However there were no
significant differences between genetic groups for
appearance or color of eggs. Overall the preference
for eggs of Miri birds were superior followed by
Mizo-local, Vanaraja and lastly Gramapriya birds.

There were no incidence of infectious diseases in
turkeys except for mild out break of Coccidiosis
and infected birds responded promptly to anticoccidiosis medication. Figure 12 depicts the
photographs of black and white varieties of
Turkeys.

Production performance of Turkeys under agroclimatic conditions of Meghalaya
Turkey were introduced and studied for their
performance under agro-climatic conditions of
Meghalaya. Fertile eggs of turkeys, procured from
Central Avian Research Institute, Izatnagar were
hatched at state government hatchery and poults
were reared on deep litter system of rearing. The
body weight of turkeys recorded at 18 weeks of
age and at sexual maturity were 2428.33 ± 144.39
g and 3748.33 ± 232.38 g respectively on combined
sex basis (Fig. 5). The Daily feed intake of turkeys
increased from 8.12 g during first week, to 66.96 g
at 10th week and went up to 164.76 g at 18 weeks
of age on ad libitum feeding regimen. Feed
conversion ratio of turkeys ranged from 2.96 during
4th week to 3.99 during eighteenth week of age.
Fig. 12. Black and white varieties of turkeys
introduced in the region.

HEALTH

Fig. 5. Average Body weight of Turkeys at different
age under agroclimatic conditions of Meghalaya

Salmonellosis in poultry
Out of 53 poultry intestinal samples collected
during the postmortem of poultry from various
poultry farms in Meghalaya and screened for the
presence of Salmonella species, 13 (24.53%) were
found positive for Salmonella spp. (Fig. 5 - 9). All
the isolates were positive for stn (Fig. 10) and invA
genes. On analysis of water samples from these
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farms, 3 out of 8 samples were found positive for
Salmonella spp. that explains the comparatively
higher prevalence of Salmonellosis in poultry of
these farms and needs immediate attention of the
professionals. S. Enteritidis with 9,12:g,m:antigenic structure was the widely encountered
serotype that was followed by S. Kentucky serotype
with 8,20:i:z6 antigenic structure. One isolate was
serotyped as S. Typhimurium with 4,12:i:1,2
antigenic structure. The antibiogram of these
isolates showed a variable pattern of antibiotic
resistance/ sensitivity; however, all the isolates
were sensitive to Ofloxacin.

Fig 5. Liver of chicken
showing necrotic foci
infected with Salmonella

Normal
Liver

Fig. 6. Fragile and
enlarged spleen of
chicken affected with
Salmonellosis

Enlarged
Liver

Fig. 7. Hepatomegaly in chicken suffering from
Salmonellosis

Mucosal layer of caeca reveals
whitish ulcerated areas in
Salmonellosis

Deformed ova of chicken
affected with Salmonellosis

Fig. 9. Spleenomegaly and presence of necrotic foci
in spleen of chicken affected with Salmonellosis
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Fig. 10. Detection of stn gene of Salmonella, Lane
1- marker, lane2- standard culture, lane 3-8isolates

Mycotoxicosis
The cases were investigated for unusual deaths
at an organized poultry farm of Meghalaya during
the month of September 2007. The postmortem
investigation revealed cachectic condition of birds,
dark discoloration of liver, presence of tumors in
liver and Hydropericardium. The representative
feed samples were collected for detection of
mycotoxins. Aflatoxin B 1 and Citrinin were
detected at a concentration of 24 to 36 ppb and 40
to 120 ppb, respectively in different feed samples.
The findings cautioned the poultry farmers for
proper processing and storage of feed in the region
where high humidity prevails for most of the time.
Clostridium perfringens infection in poultry
Clostridium perfringens was isolated from 14
out of 16 samples collected during the postmortem
of the poultry birds and subjected for
bacteriological examination. The birds died after
showing the symptoms of enteritis. The isolates
were confirmed by PCR on the basis of detection
of cpa gene. The isolates were found to be
comparatively resistant to wide number of
antibiotics. Only 8 (57.1%) isolates were sensitive
to Metranidazole and 7 (50%) to Sparfloxacin.
Collibacilosis in poultry and goat
Out of 57 samples of intestinal contents from
the dead birds, 21 were found positive for
Escherichia coli with varying degree of sensitivity
for antimicrobials like Ofloxacin, Ciprofloxacin,
Ampicillin, Cephalothin and Sulphfurazole. The
E. coli was also isolated from a goat that died after
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severe gastroeintestinal disturbances and showed
excessive haemorrhages in the intestinal mucosa
during postmortem (Fig. 11). The serotypes
encountered were O5, O63, O9, O20, O128, O33,
O154, O15, O146, O12 and O160.

Fig 11: Small intestine of goat showing
haemorrhage died due to E. coli infection

Thermophilic Campylobacter
Campylobacter has been shown to be almost
exclusively transmitted through foods of animals
and poultry origin. The food chain gets
contaminated from intestinal contents mainly
during slaughter or post slaughter processing. A
total of 122 faecal samples of animal and poultry
origin comprising goat (36), cattle (24), poultry (48)
and duck (14) were processed for isolation of
thermophilic Campylobacter spp. A total of 16
isolates of C. jejuni were recovered from poultry
samples. Other samples turned to be negative for
Campylobacter. The isolates were confirmed by
employing PCR protocol based on 16S rRNA gene.
Further characterization of the isolates at
1

2

3

4

subspecies level revealed that only 2 C. jejuni
hydrolyzed DNA and thus categorized under
biotype II, rest were found to belong to biotype I.
The PCR based protocol was employed using the
published primer sequences of hipO (Hippuricase
O) gene which is specific for C. jejuni (Fig.12) to
differentiate C. jejuni from C. coli.
Occurrence of zoonotic organisms in products
from livestock and poultry
The analysis of 436 meat samples (88 beef, 142
pork, 170 chicken meat and 36 goat meat) revealed
that 14 (3.2%) samples were positive for L.
monocytogenes, 38 (8.7%) for mesophilic
Aeromonas spp., 24 (5.5%) for Salmonella spp.,
72 (16.5%) for E. coli and 14 (3.21%) for
thermophilic Campylobacter spp. The
bacteriological analysis of 99 samples of milk and
milk products revealed that 4 (4.04%) samples were
contaminated with Salmonella spp., 38 (38.38%)
with Staphylococcus aureus, 18 (18.18%) with
Streptococcus and 14 (14.14%) with E. coli. The
isolates showed a varying degree of sensitivity for
various antibiotics with highest sensitivity to
enrofloxacin followed by chloramphenicol and
tetracycline. The isolates were examined for the
presence of various virulence genes to know their
pathogenic potential. The PCR based detection
methods were used for screening the virulence
associated genes viz: hlyA, iap, plcA and plcB
genes in L. monocytogenes; stn, invA, fimA, sefC,
pefA, sopE and sopB in Salmonella; stx1, stx2,
hlyA, est and elt genes in E. coli; ahh1, AH-aerA
and asa1 in mesophilic Aeromonas and flaA, iam,
cadF, racR, pldA, cdtA, cdtB, cdtC genes in
Campylobacter.

5

6

7

8

9

10

750bp
500bp
250bp
735bp

Fig.12. Detection of hipO gene (735bp) of Campylobacter jejuni. Lane 1- Marker, Lane 2-10- Test
organisms
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VETERINARY PARASITOLOGY
Revalidation of Diagnostic kit in field level as
well as in organized farm of different Institutes
The diagnostic kit had already been revalidated
in organized farms of different Institutes located
in Eastern and North East Region of the Country
viz. NRC on Mithun, NRC on Yak, Eastern
Regional Centre of IVRI, Animal Husbandry
Department of Meghalaya, Nagaland University
etc. Analysis of revalidated result given by different
Institutes showed that out of 904 screened sera
sample, 240 (25.5%) sera sample showed positive
antibody response for both Oesophagostomum and
Bunostomum sp while 217 (24%) sera sample
showed negative antibody response. While 207
(22.8%) sera sample showed the positive antibody
response for Oesophagostomum sp. only and 170
(18.8%) sera sample showed the positive antibody
response for Bunostomum sp. only.
For revalidation of the kit in different agro
climatic condition of the country, it was sent to
different Coordinating unit of AINGIP viz. Sikkim
Centre of ICAR Research Complex, CSWRI,
Avikanagar, Pantnagar University, West Bengal
University of Animal Science and Fisheries and
different KVKs of ICAR Research Complex for
NEH Region located in different States of North
East.
PCR based diagnosis for parasitic infection in
Animals
PCR based technique has been standardized for
identification of species specific gastrointestinal
parasites from faecal samples of cattle and goat.

The eggs present in the faecal material were
concentrated using sugar floatation techniques. The
concentrated eggs were put into FTA CARD
(Whatman®) and dried in room temperature and a
small punch of this card was put directly to PCR
tube
Genomic DNA from O.columbianum, O.
venulosum, H. placei, B. trigonocephalum were
amplified by multiplex PCR in different
combination using different sets of primers. The
amplified products were analysed by Agarose gel
electrophoresis( Fig 1), The result of the experiment
showed that all the parasite DNA fragments were
amplified according to the primer used in the
multiplex format.
The false positive amplification signal was only
noted in lane No 4 (73 bp) using universal primer
against B . trigonocephalum adult parasite DNA.
This signal intensity of specific bands were not
uniform in all the species .In lane No 1 O.
venulosum genomic DNA showed only one band
(182 bp) but in lane No 6 O. columbianum showed
two bands (180 bp and 106 bp) (Fig.1) .In lane No
7 Haemonchus sp. showed a single band (176 bp)
and in lane 8 Bunostomum trigonocephalum
showed a single band(153 bp). The experiment
degined in such a fashion that in first experiment
(Fig 1) known template DNA isolated from
Oesophagostoum columbianum, O. venulosum and
Haemonchus sp was used to know amplification
against the corresponding primer. In the second
experiment (Fig 2) DNA isolated from faecal
sample was used as template DNA along with
different combination of primer to identify the
species specific parasitic egg.

Table 1. Result of revalidation of diagnostic kit supplied to different Institutes
CATTLE

GOAT

ICARNEH Pantnagar Manipur Arunachal Total
Sikkim
University (KVK) (KVK)

Total No.
Screened
Both Positive
Both Negative
+ Oeso- Buno
- Oeso+ Buno

Pantnagar Arunachal Manipur Nagaland Total
University KVK
KVK
KVK
(Mithun)

19

12

4

10

45

6

6

10

10

32

4
6
9

6
-

4
-

10
6

10
20
0
15

4
1
1
1

5
1
-

2
6
2
-

1
8
1

7
20
4
2
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1

2

3

4

5

6

7

8

353
182

180 176 153

73

106

353

Fig 1. Multiplex PCR of gastrointestinal nematode
genomic DNA derived from eggs and adult
parasites. In Lane 1 showing amplification of
Oesophagostomum venulosum DNA (182 bp)
derived from egg of the parasite. Lane 2,3 and 4
showing amplification of homologous DNA of
Haemonchus sp and Bunostomum sp. Using
universal primer (353 bp), lane 6 showing
amplification of Oesophagostomum coulmbianum
DNA ( 180 and 106 bp) derived from egg of the
parasite, Lane 7 and 8 showing amplification of
Haemonchus sp. DNA (176 bp) and Bunostomum
trigonocephalum DNA (153 bp), respectively

176
182

Oesophagostomum columbianum
Oesophagostomum venulosum
Haemonchus sp.
Bunostomum trigonocephalum
Universal primer

106

+
-

+
-

+
+

+

Fig 2. Multiplex PCR using genomic DNA from
eggs of gastrointestinal nematode derived from
faecal samples. Lane 1 showing positive
amplification of Oesophagostomum venulosum
DNA (182 bp), lane 2 showing amplification of
Oesophagostomum columbianum DNA (106 bp),
lane 4 showing amplification of Haemonchus DNA
(176 bp) for specific primer as well as
amplification of universal primer (353 bp) and
lane 5 showing amplification of only universal
primer (353 bp)

To diagnose the presence of any GI parasitic
nematode in the fecal sample, we have used one
control
primer
set
(5’GCTGAAACTTAAAGGAATTGAC) and (5’
TCAGTGTAGCGCGCGTGC) ( Zarlenga et al.,
2001) which generate a 325 bp fragments for all
parasite DNAs of GI Parasitic nematode. Using
this primer as control, it was possible to diagnose
the presence of parasitic nematode whether or not
using the specific primer for a particular parasite
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FISHERIES
Standardization of suitable concentration of
activating solution (NaCl) for activation of
sperm motility in Chocolate Mahseer
(Neolosochilous hehagonolepis)
A study was undertaken to evaluate different
concentrations of NaCl on activation of sperm
motility in Chocolate Mahseer. The concentration
of NaCl studied was 10, 25, 50, 75, 100 and 200
mM. Fresh milt was collected from mature
Chocolate Mahseer (n=10) as per the standard hand
stripping method, during October to November
months. Fresh milt was divided into two parts; part
one was used for sperm activation studies while
part two was centrifuged and sperm and seminal
plasma were separated for protein profile studies.
Part one of each milt was split into six sub parts
and extended in 10, 25, 50, 75, 100 and 200 mM

NaCl solution. The parameters studied were sperm
motility and latency period. Results revealed that
maximum sperm were non motile in fresh milt.
Upon mixing different molalities of activating
solution the sperm motility was activated. Among
the different concentration of activating solution,
50mM NaCl was found to be the best concentration
for activation of sperm motility. The latency period
in this group was 1 to 2 seconds and the percentage
of sperm motility was mote than 80%. In 75mM
NaCl solution added group oscillatory and circular
motion of sperm was very much evident. There
were no motile sperm in the concentration of
activating solutions containing more than 100mM
NaCl. Sperm membrane and seminal plasma
protein profile studies are in progress. It may be
inferred from the result of the present study, that
50 mM NaCl can be used for activation of sperm
motility in Chocolate Mahseer.
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PUBLICATIONS
Technical bulletins/ leaflets
1. Ghosh, P.K., Saha, R., Lama, T.D., Samuel,
Manoj. P., Tripathi, A.K. and Ngachan, S.V.
2008. Soil Moisture conservation through
residue management and land configuration
in hilly ecosystem. Leaflet. ICAR Research
Complex for NEH Region, Umiam,
Meghalaya.

Water Management
Research articles
1. Saha, R., Ghosh, P.K., Mishra V.K. and
Bujarbaruah. K.M. 2007. Low-cost micro
rainwater harvesting technology (Jalkund)
for new livelihood of rural hill farmers.
Current Science. 92 (9): 1258-1265.
2. Saha, R., Tomar, J.M.S. and Ghosh, P.K.
2007. Evaluation and selection of
multipurpose tree for improving soil hydrophysical behaviour under hilly eco-system
of northeast India. Agroforestry Systems. 69:
239-247.
3. Saha, R. and Mishra, V.K. 2007. Long-term
effect of various land use systems on
physical properties of silty clay loam soil in
N-E hills. Journal of the Indian Society of
Soil Science. 55(2): 112-118.
4. Saha, R. and Mishra, V.K. 2007. Effect of
soil moisture regimes and N levels on soil
hydraulic properties and yield of rainfed
maize under mid hill altitudes of Northeast
India. Environment and Ecology. 25S (1):
21-24.
5. Saha, R., Mishra, V.K. and Majumdar, B.
2007. Movement and distribution of nitrogen
as influenced by application methods of Urea
under simulated water management
practices in acid soils of Meghalaya. Journal
of Hill Research. 20(1): 28-31.
6. Saha, R. and Mishra, V.K. 2008. Long-term
effect of organic residue management on soil
hydro-physical behaviour and rice yield in
eastern Himalayan region. Journal of
Sustainable Agriculture. (In Press)

Book chapters
1. Ghosh, P.K., Saha, R., Das, Anup and
Munda, G.C. 2007. Organic Farming in
India: Potential and Prospects. In: Advances
in Organic Farming Technology in India.
Eds. G.C. Munda, P.K. Ghosh, Anup Das,
S.V. Ngachan and K.M. Bujarbaruah. ICAR
Research Complex for NEH Region,
Umiam, Meghalaya, pp. 1-17.
2. Saha, R. and Ghosh, P.K. 2007. Optimization
of Farm Input Allocation in Organic
Farming: Concepts & Evaluation. In:
Advances in Organic Farming Technology
in India. Eds. G.C. Munda, P.K. Ghosh, Anup
Das, S.V. Ngachan and K.M. Bujarbaruah.
ICAR Research Complex for NEH Region,
Umiam, Meghalaya, pp. 539-549.
3. Ghosh, P.K. and Saha, R. 2007. Water
management for hill agriculture. In
Integrated Farming System for Hill
Agriculture. Eds. N. Prakash, Rajesh Kumar,
Brajendra and Rajiv Kumar. ICAR Research
Complex for NEH Region, Umiam,
Meghalaya, pp. 35-38.
Presentations in conferences/ Symposia/
Seminars/ other fora
1. Ghosh, P.K., Saha, R. and Brajendra.
Influence of land treatment – induced
moisture available on pod yield of groundnut
and P availability in acid soil of Meghalaya.
2007. “Changing Global Vegetable Oils
Scenario: Issues and Challenges before
India” held at Hyderabad from January 2931, 2007.

Popular articles
1. Saha, R., Ghosh, P.K. and Roy Burman, R.
2007. Raised-Sunken bed system: means of
higher productivity and income in Rice
based cropping system under high rainfall
NEH Region. Agriculture Today. Sept. issue,
pp. 49-51.
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2. Baiswar, P and Chandra, S. 2007.
Compatibility between fungal biocontrol
agents against corm rot of gladiolus. Journal
Mycology and Plant Pathology. 37 (3): 536537.
3. Baiswar, P., Chandra, S and Kumar, R. 2007.
Phytotoxic effects of carbendazim on
anthurium cultivars. Journal of Ornamental
Horticulture. 10(4): 277.
4. Baiswar, P., Chandra, S and Kumar, R. 2008.
First report of rust caused by Coleosporium
plumerie on Plumeria alba in India. Plant
Pathology. (online)
5. Baiswar, P., Singh, A. K and Chandra, S.
2007. Influence of weather factors on
development of northern leaf blight of maize
in Meghalaya. Environment and Ecology.
25(3): 506-508.
6. Baiswar, P., Singh, A. K and Chandra, S.
2007. Analytical models for influence of leaf
wetness duration on incubation and latent
period of Exserohilum turcicum.
Environment and Ecology. 25 (3): 581-583.
7. Baiswar, P., Singh A. K and Chandra S. 2007.
The First Report of White Rust of
Momordica cochinchinensis caused by
Albugo ipomoeae-panduratae in India.
Journal Mycology and Plant Pathology. 37
(1): 138.

2. Saha, R. and Ghosh, P.K. 2007. Climatic
Water Balance Approach for Identification
of Water Surplus and Deficit Periods in Hilly
Topography of Meghalaya. In: XXVI
National Seminar on Hydrology at NEHU,
Shillong from 26th – 28th Oct., 2007.
3. Ghosh, P.K. and Saha, R. 2007. Soil moisture
conservation through in-situ residue
management and possibility of double
cropping in terrace situation of Meghalaya.
In: XXVI National Seminar on Hydrology
at NEHU, Shillong from 26th – 28th Oct.,
2007.
4. Saha, R., Mishra, V.K. and Khan, S.K. 2007.
Characterization of Soil Erodibility Indices
under Modified Land Use Systems as against
Shifting Cultivation in Hilly Ecosystems of
Meghalaya. In: National Seminar on
“Developments in Soil Science- 2007” at
BAU, Rachi during 2nd-5th Nov., 2007.
5. Saha, R. and Ghosh, P.K. 2007. Crop Water
Requirement for High Value vegetable Crops
based on Soil Moisture Status in Hilly
Topography of Meghalaya. In 2nd Indian
Horticulture Congress: Opportunities and
linkages for Horticulture Research and
development (Focus: North-eastern Region)
held at ICAR Complex for NEH Region,
Umiam, Meghalaya from 18-21 st April,
2007.pp. 80.
6. Ghosh, P.K., Saha, R., Das, Anup and
Ngachan. S.V. 2008. Soil Health
Management under Hill Agro-ecosystem. In:
95 th Indian Science Congress (Theme:
Knowledge based Society using
environmentally sustainable science and
technology) at Andhra University,
Visakhapatnam during 3rd to 7th January’
2008.

Book chapters
1. Chandra, S and Baiswar, P. 2007. Disease
management in Organic agriculture. pp 429438. In: Advances in organic farming
technology in India. (Eds. G.C.Munda,
P.K.Gosh, Anup Das, S.V. Ngachan and
K.M.Bujarbaruah) ICAR Research Complex
for NEH Region,Umiam, Meghalaya.
2. Chandra, S., Baiswar, P and Dutta, R. 2007.
Disease management. pp 386-404. In:
Sustainable crop production for food
sufficiency in NE India. (Eds. A.S. Panwar,
S.V. Ngachan, G.C.Munda and Anup Das)
ICAR Research Complex for NEH
Region,Umiam, Meghalaya.
3. Dutta, R, Chandra, S and Baiswar, P. 2007.
ITK in Disease management. pp 404-415.
In: Sustainable crop production for food

Plant Pathology
Research articles
1. Chandra, S., Baiswar, P and Kumar, R. 2007.
The first report of powdery mildew of sedum
in India. Journal of Ornamental
Horticulture. 10(4): 276.

115

Annual Report 2007-08

4.

5.

6.

7.

sufficiency in NE India. (Eds. A.S. Panwar,
S.V. Ngachan, G.C.Munda and Anup Das)
ICAR Research Complex for NEH
Region,Umiam, Meghalaya.
Chandra, S., Baiswar, P and Dutta, R. 2008.
Management of Plant Diseases.pp386-405.
In: Sustainable Crop Production for food
sufficiency in NE India (eds) A.S. Panwar,
S.V. Ngachan, G.C. Munda and Anup Das.,
ICAR Research Complex for NEH Region,
Umiam.
Dutta, R. 2007. Citrus Diseases and Their
Management in NEH Region. In: Training
Bulletin on “Rejuvenation of Citrus
Orchards” (eds, Pant et al.) under
Technology Mission (MM-1), during 15-17
November 2007, Horticulture and Cash Crop
Development Department, Government of
Sikkim, Tadong, Gangtok, Sikkim
Dutta, R. 2007. Virus and Virus like Diseases
of Citrus and Their Management. In:
Training Bulletin on “Rejuvenation of Citrus
Orchards” (eds, Pant et al.) under
Technology Mission (MM-1), during 15-17
November 2007, Horticulture and Cash Crop
Development Department, Government of
Sikkim, Tadong, Gangtok Sikkim
Dutta, R. 2007. Mushroom cultivation as a
component in Integrated Farming System
pp.87-97. In: Integrated Farming System for
Hill Agriculture (eds) N. Prakash, Rajesh
Kumar, Brajendra and Rajiv Kumar. ICAR
Research Complex for NEH Region,
Umiam.

2007 held during18-21 April at ICAR
Research Complex for NEH Region,
Umiam, Meghalaya.
Popular articles
1. Baiswar, Pankaj, Singh, A.K. and Chandra,
Satish.2007. Anticrop Bioterrorism. Current
Science, 93(7), October 2007.
2. Baiswar, Pankaj, Chandra, Satish and
Kumar, Rajiv.2007. Disease scenario of
bulbous crops in northeastern region and
their management. Floriculture Today. June
2007, 36-38.
3. Baiswar, Pankaj, Chandra, Satish and
Kumar, Rajiv. 2007. Status of gladiolus
diseases and their management in India- A
review. Journal of Ornamental Horticulture.
10(4): 209-214.

Agricultural Extension
Technical Bulletins/Books
1. Patiram, Brajendra, T.Ramesh, Rajesh
Kumar and L.J.Bordoloi. 2007.Soil testing
manual.pp23.
2. Prakash N., Kumar R., Bujarbaruah K.M.,
Ngachan S.V., Sarma B.K., Kumar R. 2007.
Making partnership a success towards
sustainable hill agriculture. ICAR Complex
for NEH Region, Umiam, Meghalaya pp437.
3. Prakash N., Ngachan S.V., Bujarbaruah
K.M., Kumar R. and Sarma B.K.
(eds).2007.Shaping Agrarian Prosperity
Through Integrated Intensive Farming.
ICAR Complex for NEH Region, Umiam,
Meghalaya.289pp.

Abstracts
1. Rangad C.O. and Chandra, Satish. 2007.
“Mushroom Cultivation in NE Region” p38
in Sovinier & Abstracts 2 nd Indian
Horticulture Congress-2007 held during1821 April at ICAR Research Complex for
NEH Region, Umiam , Meghalaya.
2. Baiswar, Pankaj, Chandra, Satish and
Kumar,
Rajiv. 2007. Effect of
mycoparasitism and volatile compounds of
Trichoderma and Aspergillus spp on
Penicillium and Aspergillus causing storage
rot of gladiolus. p304 in Souvenir &
Abstracts 2nd Indian Horticulture Congress-

Book chapters
1. Prakash N. , Pal P.P. , Kumar Rajesh and
Sarama Meghna .2007. Extension Approach
for Organic Farming in North–East. pp6569 In : Organic Food Production In North
East India(Volume-II): Prospects and
Aspects: (eds)K.M.Bujarbaruah, B.K.
Sarma, Narendra Prakash and Rajesh
Kumar.ICAR Complex for NEH Region,
Umiam, Meghalaya.
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2. Kumar Rajesh , Prakash N. and Pal P.P.
2007. Organic Farming in Meghalaya – An
Extension Perspective. pp70-75.In : Organic
Food Production In North East
India(Volume-II) : Prospects and Aspects:
(eds) K.M.Bujarbaruah, B.K. Sarma,
Narendra Prakash and Rajesh Kumar. ICAR
Complex for NEH Region, Umiam,
Meghalaya.
3. Pal P.P. , Prakash N. , Kumar Rajesh and
Sarma Meghna. 2007. Success stories in
organic farming Organic. pp76-81. In: Food
Production In North East India (Volume-II):
Prospects
and
Aspects:
(eds)
K.M.Bujarbaruah, B.K. Sarma, Narendra
Prakash and Rajesh Kumar.ICAR Complex
for NEH Region, Umiam, Meghalaya.
4. Brajendra, Bujarbaruah K.M., Prakash
Narendra and Kumar Rajesh . 2007. Web
based Organic Farming information
system(OFIS WEB). In: Food Production In
North East India(Volume-II): Prospects and
Aspects: (eds.) by K.M.Bujarbaruah, B.K.
Sarma, Narendra Prakash and Rajesh Kumar.
pp 82-89.ICAR Complex for NEH Region,
Umiam, Meghalaya.
5. Kumar Rajesh and Prakash N. 2007. Gender
perspective and women empowerment for
horizontal spread of integrated farming
system. pp 194-206. In: Integrated farming
system for hill agriculture (eds) N. Prakash,
Rajesh Kumar, Brajendra and Rajiv
Kumar.ICAR Complex for NEH Region,
Umiam, Meghalaya.

Papers in seminar/ conference / workshop
1. Azad Thakur, N.S. and Saikia, Kanchan.
2007. Rice pests and disease management,
pp 29, In workshop on “Rice and Food
security” held from 12-13 December, 2007
at Dimapur, Nagaland.
2. Azad Thakur, N.S. and Saikia, Kanchan.
2008. IPM-an important component of crop
production in Integrated Farming System
(IFS), pp. 16-26. In Compendium of National
Seminar on “Integrated Farming Systems
Relevant to N.E. Region (February 07-08,
2008)”.
Book chapters
1. Azad Thakur, N.S. 2007. IPM-an important
component of crop cultivation in IFS, pp.7081 In Integrated Farming System for Hill
Agriculture (eds. N. Prakash, Rajesh Kumar,
Brajendra and Rajiv Kumar). Published by
Director ICAR Research Complex for NEH
Region, Umiam, Meghalaya.
2. Azad Thakur, N.S. 2007.Vermicomposting
for recycling of IFS bio-mass for sustainable
crop production, pp.98-106. In Integrated
Farming System for Hill Agriculture (Eds.
N. Prakash, Rajesh Kumar, Brajendra and
Rajiv Kumar). Published by Director ICAR
Research Complex for NEH Region,
Umiam, Meghalaya.
3. Azad Thakur, N.S., Shylesha, A.N. and
Saikia, Kanchan. 2007. Biopesticides in
Organic Farming- Potential and Prospects,
pp 403-414, In Advances in Organic
Farming Technology in India (Eds.G.C.
Munda, PK Ghosh, Anup Das, SV Ngachan
and KM Bujarbaruah). Published by ICAR
Research Complex for NEH Region,
Umiam, Meghalaya..
4. Kodamdaram, M.H. and Azad Thakur, N.S.
2007. Post harvest insect pests and their
management, pp 415-428, In Advances in
Organic Farming Technology in India
(Eds.G.C. Munda, PK Ghosh, Anup Das, SV
Ngachan and KM Bujarbaruah). Published
by ICAR Research Complex for NEH
Region, Umiam, Meghalaya.

Entomology
Research articles
1. Azad Thakur, N.S., Saikia, Kanchan,
Shylesha, A.N. and Sarmah, M.C. 2006. New
record of earthworm species of agricultural
importance from north eastern hill region of
India. Indian J. of Hill Farming 19 (1&2):
133-134.
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Mizoram Rice and Food Security Workshop,
Dimapur Nagaland.
4. Vishwakarma A.K., Brajendra and Pathak
K.A.. 2007. Effect of Integrated Nutrient
Management on Lowland Rice Based
Cropping System in Mizoram . Rice and
Food Security Workshop, Dimapur
Nagaland.
5. Singh Ramesh, Singh A.K. and Kumar Deep
. Varietal evaluation of Passion fruits under
natural condition in Sikkim Himalayas.
National Symposium on Improving Input
Use Efficiency in Horticulture, IIHR,
Hessaraghatta, Bangalore

Agroforestry
Book chapters
1. K.A. Pathak, Kundan Kishore, A. Kumaresan,
A.K. Vishwakarma and Brajendra. 2007.
Integrated Intensive Farming System in
Mizoram Shaping Agrarian Prosperity
Through Integrated Intensive Farming,
ICAR Research Complex for NEH Region,
Umiam, Meghalaya, 2007.
Research articles
1. Vishwakarma A.K., Pathak K.A. and
Brajendra. 2008. Influence of Sowing Dates
on Growth Yield of Groundnut under AgroClimatic Conditions of Mizoram.
Environment and Ecology 26(1A).
2. Vishwakarma A.K. , Ayachi A.K. and
Tiwari J.P.2007. Effect of different nitrogen
levels on growth and yield of different
cultivars of Japanese Mint (Mentha arvensis
L.) International Journal of Tropical
Agriculture 25(3) .
3. Vishwakarma A.K., Pathak K.A. and
Brajendra. 2007. Studies on Influence of
Sowing Dates on Growth and Yield
Attributes of Upland Rice in Mizoram
International Journal of Tropical
Agriculture 25(4).
4. Sarangi S.K. , Singh K.A. and Singh R.
2007. Performance of turmeric (Curcuma
longa) under shade of tree species Range
Management and Agroforestry 28(1).

Book Chapters
1. Kishore Kundan, Brajendra, Vishwakarma
A.K. and Pathak K.A. 2007. Biodynamic
Farming: Theory and Practices pp. 139-154.
In: Advances in Organic Farming
Technology in India : Prospects and Aspects
Vol-II (eds) G.C. Munda, P.K. Ghosh, Anup
Das, S.V. Ngachan and K.M.Bujarbaruah.
ICAR Research Complex for NEH Region
Umiam, Meghalaya
2. Vishwakarma A.K., Brajendra, Kishore
Kundan and Pathak K.A. 2007. Evaluation
of Organic Farming Components in
Mizoram Through Integrated Farming
System Approach. pp.337-346. In: Advances
in Organic Farming Technology in India:
Prospects and Aspects Vol-II (eds) G.C.
Munda, P.K. Ghosh, Anup Das, S.V.
Ngachan and K.M.Bujarbaruah. ICAR
Research Complex for NEH Region Umiam,
Meghalaya
3. Vishwakarma A.K. , Bhatt B. P. and Singh
Ramesh. 2007. Role of integrated farming
system for food security in hills. pp. 1-9. In:
Integrated farming system for hill agriculture
(eds) N.Prakash, Rajesh Kumar, Brajendra
and Rajeev Kumar. ICAR Research
Complex for NEH Region Umiam,
Meghalaya
4. Vishwakarma A.K. and Mishra Anupam
2007. Communication in hill agriculture pp
207-211. In: Integrated farming system for
hill agriculture (eds) N.Prakash, Rajesh
Kumar, Brajendra and Rajeev Kumar. ICAR

Abstracts
1. Pathak K.A., Vishwakarma A.K. and
Boopathi T. 2007. Upland Rice Cultivation
and Cropping Systems in Mizoram. In Rice
and Food Security Workshop, Dimapur
Nagaland.
2. Vishwakarma A.K. , Pathak K.A. , Brajendra
and Pattanayak A. 2007. Productivity
Enhancement of Rice Through Varietal
Screening Under Lowland Ecosystem in
Mizoram
Rice and Food Security
Workshop, Dimapur Nagaland.
3. Brajendra, Vishwakarma A.K. and Pathak
K.A.. 2007. Physico-Chemical Properties of
soils Under Paddy Agro-Ecosystems of
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Research Complex for NEH Region Umiam,
Meghalaya

Book chapter
1. Munda, G. C., Das, Anup, Patel, D.P.,
Hazarika, U. K., Kumar, Rajesh and Panwar,
A. S. 2007. Organic Production of Crops in
North Eastern Region of India, pages 25-38,
In Advances in Organic Farming Technology
in India, (eds.) Munda, G. C., Ghosh, P. K.,
Das, Anup, Ngachan, S.V. and Bujarbaruah,
K. M., ICAR Research Complex for NEH
Region, Umiam, Meghalaya, India.
2. Das, Anup, Patel, D.P., Munda, G. C., Ghosh,
P. K., Hazarika, U. K., Kumar, Rajesh and
Panwar, A. S. 2007. On and Off –Farm
Resources for Nutrient Management in
Organic Farming pages 113-138. In
Advances in Organic Farming Technology
in India, (eds.) Munda, G. C., Ghosh, P. K.,
Das, Anup, Ngachan, S.V. and Bujarbaruah,
K. M., ICAR Research Complex for NEH
Region, Umiam, Meghalaya, India.
3. Patel, D.P., Das, Anup, Munda, G. C., and
Hazarika, U. K. 2007. Organic Production
of French bean in NEH Region of India
pages 281-290.In: Advances in Organic
Farming Technology in India, (eds.) Munda,
G. C., Ghosh, P. K., Das, Anup, Ngachan,
S.V. and Bujarbaruah, K. M. , ICAR
Research Complex for NEH Region,
Umiam, Meghalaya, India.
4. Das, Anup, Patel, D.P., Munda, G. C.,
Hazarika, U. K., Panwar, A. S., Kumar,
Rajesh and Chandra, Avinash 2007. Organic
Rice Cultivation - Practices and Quality
Assessment pages 495-507. In: Advances
in Organic Farming Technology in India
(eds) Munda, G. C., Ghosh, P. K., Das, Anup,
Ngachan, S.V. and Bujarbaruah, K. M.,
ICAR Research Complex for NEH Region,
Umiam, Meghalaya, India.
5. Munda, G. C., Das, Anup and Patel, D.P.
2007. Role of Livestock in Organic Crop
Production pages 32-43. In: Complementary
Role of Livestock and Fisheries Towards
Sustainable Farming in North East India
(eds.)Das Anubrata, Kumaresan, A.,
Bardoloi, R. K., Bujarbaruah, K. M. and
Naskar, S. , ICAR Research Complex for
NEH Region, Umiam, Meghalaya, India.

Agronomy
Research articles
1. Das, Anup., Tomar, J. M. S., Patel, D. P.,
and Munda, G. C. 2007. Effect of Organic
Manures on the Productivity of Black Gram
(Phaseolus mungo) with and without
Fertilizer. Environment & Ecology, 25 (1):
15-18.
2. Das, Anup, Patel, D. P., Munda, G. C. and
Hazarika, U.K. 2007. Productivity of Upland
Rice (Oryza sativa L.) as Influenced by
Cultural Management Practices Under Mid
Hills of Meghalaya. Environment & Ecology,
25 (2): 244-246.
3. Munda G. C., Islam M. and Patel D. P. 2007.
Effect of IPNS on productivity, profitability
and economic feasibility of maize based
cropping system on farmers’ field. Indian J.
Agric. Res. 41 (3): 200-204.
4. Panwar, A.S. Effect of integrated nutrient
management in maize (Zea mays) – mustard
(Brassica compestris var. toria) cropping
system in mid hills altitude. Indian Journal
of Agricultural Sciences, 76 (1): 27 – 31.
5. Panwar, A.S. and Munda, G.C. Response of
groundnut (Arachis hypogaea L.) to organic
and inorganic sources of nutrient supply
under mid hill altitude conditions. Indian
Journal of Agricultural Sciences, 77 (12):
814 – 818.
Technical bulletin
1. Tripathi, A. K., Das Anup, Patel, D. P.,
Hazarika, U. K. and Munda, G. C. 2007.
Organic Rice Production- Package of
Practices for North East India. Technical
Bulletin No. 2. Krishi Vigyan Kendra, ICAR
Research Complex for NEH Region,
Umiam, Meghalaya.
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6. Panwar, A.S., Anup Das, Ngachan, S.V.,
Jogendra Singh and Panwar, B.S.2007.
Multiple Cropping for sustainable crop
production, pp 94 – 115. In: Sustainable
Crop Production – for food sufficiency in
NE India. (eds.) A.S. Panwar, G.C. Munda,
S.V. Ngachan and Anup Das. ICAR
Research Complex for NEH Region,
Barapani, Meghalaya.
7. Panwar, A.S., Munda, G.C., Anup Das,
Bhadana, V.P. and M.R. Verma. 2007.
Integrated nutrient management, pp139 –
163. In: Sustainable Crop Production – for
food sufficiency in NE India (eds.) A.S.
Panwar, G.C. Munda, S.V. Ngachan and
Anup Das. ICAR Research Complex for
NEH Region, Barapani, Meghalaya.
8. Panwar, A.S., Raverkar, K.P., Vinod Kumar,
Ngachan, S.V. and Bhadana, V.P.,
Nitrogenous biofertilizers, pp 188 – 204. In:
Sustainable Crop Production – for food
sufficiency in NE India. (eds.) A.S. Panwar,
G.C. Munda, S.V. Ngachan and Anup Das.
ICAR Research Complex for NEH Region,
Barapani, Meghalaya.
9. Panwar, A.S., Raverkar, K.P., Vinod Kumar
and Rajeev Kumar.2007. Phosphatic
biofertilizers, pp 205 – 224. In: Sustainable
Crop Production – for food sufficiency in
NE India, (eds.) A.S. Panwar, G.C. Munda,
S.V. Ngachan and Anup Das). ICAR
Research Complex for NEH Region,
Barapani, Meghalaya.
10.Munda, G.C., Das, Anup, Patel, D.P.,
Hazarika, U.K., Kumar, Rajesh, and Panwar,
A.S. 2007. Organic production of crops in
North Eastern Region of India, pp 25-38. In:
Advances in Organic Farming Technology
in India, (eds)G.C. Munda, P.K. Ghosh, Anup
Das, S.V. Ngachan, and K.M. Bujarburah .
ICAR Research Complex for NEH Region,
Barapani, Meghalaya.
11.Das, Anup, Patel, D.P., Munda, G.C., Ghosh,
P.K., Hazarika, U.K., Kumar, Rajesh, and
Panwar, A. S. 2007. On and off farm
resources for nutrient management in
organic farming, pp 113-138. In: Advances
in Organic Farming Technology in India.
(eds)G.C. Munda, P.K. Ghosh, Anup Das,

S.V. Ngachan, and K.M. Bujarburah. ICAR
Research Complex for NEH Region,
Barapani, Meghalaya.
12.Das, Anup, Patel, D.P., Munda, G.C.,
Hazarika, U.K., Panwar, A. S., Kumar,
Rajesh, and Chandra, Avinash. 2007.
Organic rice cultivation – Practices and
quality assessment, pp 495-507. In:
Advances in Organic Farming Technology
in India. (eds)G.C. Munda, P.K. Ghosh, Anup
Das, S.V. Ngachan, and K.M. Bujarburah.
ICAR Research Complex for NEH Region,
Barapani, Meghalaya.
13.Munda, G.C., Das, Anup, Panwar, A. S.,
Patel, D.P., Ngachan, S.V., 2007, Status and
technology of crop production, pp 32 – 58.
In: Sustainable Crop Production – for food
sufficiency in NE India. (eds.) A.S. Panwar,
G.C. Munda, S.V. Ngachan and Anup Das.
ICAR Research Complex for NEH Region,
Barapani, Meghalaya.
14.Das, Anup, Patel, D.P., Munda, Panwar, A.S.,
and Munda, G.C. 2007. Vermicomposting,
In: Sustainable Crop Production – for food
sufficiency in NE India, pp164 - 187. (eds.)
A.S. Panwar, G.C. Munda, S.V. Ngachan and
Anup Das. ICAR Research Complex for
NEH Region, Barapani, Meghalaya.
15.Das, Anup, Patel, D.P., Hazarika, U.K.,
Munda, G.C. and Panwar, A. S., 2007.
Nutrient supplementation in crop
production, , pp 237 -258. In: Sustainable
Crop Production.– for food sufficiency in NE
India. (eds.) A.S. Panwar, G.C. Munda, S.V.
Ngachan and Anup Das). ICAR Research
Complex for NEH Region, Barapani,
Meghalaya.
16.Rajkhoa, D.J. and Panwar, A.S. 2007. Weed
Management, pp 335 – 361. In: Sustainable
Crop Production – for food sufficiency in
NE India. (eds) A.S. Panwar, G.C. Munda,
S.V. Ngachan and Anup Das). ICAR
Research Complex for NEH Region,
Barapani, Meghalaya.
17.Kanwat Manish , Bhagawat, R., Singh, M.
Singh, Panwar, A.S. Singh, A.K. Kumar and
Kumar, P.S. 2007. Traditional Wisdom of
Apatanis: Wet Rice cultivation, pp 471 – 478
in Sustainable Crop Production – for food
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sufficiency in NE India,. (eds.) A.S. Panwar,
G.C. Munda, S.V. Ngachan and Anup Das.
ICAR Research Complex for NEH Region,
Barapani, Meghalaya.

Abstracts
1. Das, Anup, Munda, G. C., Patel, D. P.,
Hazarika, U. K., Ghosh, P. K., Bordoloi, J.
and Gogoi, G. 2007. Productivity of RiceVegetable based cropping systems under
organic management practices in raised and
sunken beds P-258 in 2nd Indian Horticulture
Congress-2007 organized by the
Horticulture Society of India at the ICAR
Research Complex for NEH Region,
Umiam, Meghalaya from 18-21 April,
Abstract,.
2. Munda, G. C., Das, Anup and Patel, D. P.
2007. Performance of Lowland rice (Oryza
sativa L.) as influenced by stand
establishment and nutrient management
practices at mid altitude of Meghalaya P92-93 in 2nd National Symposium on System
of Rice Intensification (SRI) in IndiaProgress and Prospects. Department of
Agriculture, Govt. of Tripura, DRR,
Hyderabad, CRRI, Cuttack, DRD, Patna and
ANGRAU, Hyderabad at Agartala, Tripura
3-5 October, Papers and Extended
Summaries of the second National SRI
Symposium.
3. Patel, D. P., Das, Anup and Munda, G. C.
2007. Evaluation of aerobic rice (Oryza
sativa L.) culture in the mid-hill ecosystem
of Meghalaya P-81 in National Seminar on
Plant Physiology (Physiological and
Molecular approaches for Increasing Yield
and Quality of Agricultural, Horticultural
and Medicinal Plants Under Changing
Environment) 29-30 Nov. & 1 st Dec,
(Abstract) Dr. B. S. Konkan Krishi
Vidyapeeth, Dapoli (M.S.) & Indian Society
for Plant Physiology, IARI, New Delhi at
Dapoli.

of practices for organic production of French
bean in NEH Region.
2. Das, Anup, Patel, D. P., Hazarika, U. K. and
Munda, G. C. 2007. KA RUKOM REP
PHRISBIN [Package of practices for organic
production of French bean in NEH
Region](in Khasi Language).
3. Das, Anup, Patel, D. P., Hazarika, U. K.,
Munda, G. C. and Chandra, A. 2007.
Technology for Organic Farming.
4. Das, Anup, Patel, D. P., Hazarika, U. K.,
Munda, G. C. and Chandra, A. of 2007. KA
RUKOM REP DAKA ORGANIC
FARMING [Technology for Organic
Farming] (in Khasi Language).

Soil Science
Research articles
1. Patiram 2007.. Management and future
reserach strategies for enhancing
productivity of crops on the acid soils. J.
Indian Soc. Soil Sci. 55: 411:420.
Papers in proceedings
1. Patiram, Kumar Rajesh, Singh Ramesh and
Mishra A. 2007. Shifting cultivation in north
eastern hills and its implications for farmers
perspective. In: Proc. Workshop on
“Characterization of land resources and
agro-eco-zones of India” (eds.) Singh, A.K.
and Patra, S.C), pp. 114-125. North Eastern
Regional Institute of Water and Land
Management, Tezpur, Assam, from 24-25th
September 2007.
2. Patiram.2007. Optimization of crop
productivity on aluminium toxic acid soils
of north eastern hills region. In: Proc.
Workshop on “Characterization of land
resources and agro-eco-zones of India” (eds.)
Singh, A.K. and Patra, S.C), pp. 137-145.
North Eastern Regional Institute of Water
and Land Management, Tezpur, Assam, from
24-25th September 2007.

Extension leaflets
1. Patel, D. P., Das, Anup, Hazarika, U. K.,
Munda, G. C. and Bordoloi, J. 2007. Package
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Books
1. Patiram, Brajendra, Azad Thakur N.S. and
Ramesh T. 2007. Soil Testing and Analysis:
Plant, Water and Pesticide Residues. New
India Publishing Agency, Pitam Pura, New
Delhi.
2. RameshT.,Brajendra,Patiram, Viswakarma
A.K. and Ngachan S.V. 2007. Objective Soil
Science. New Vishal Publication, New
Delhi.
Book chapters
1. Brajendra.2007. Application of information
technology in organic farming. In: Advances
in Organic Farming Technology in India
(eds.) G.C. Munda, P.K. Ghosh, Anup Das,
S.V. Ngachan and K.M.Bujarbaruah, pp.
551-557. ICAR Research Complex for NEH
Region, Umroi Road, Umiam-793103,
Meghalaya.
2. Patiram. 2007. Scope of organic agriculture
in acid soil of north eastern region of India
pp.223-229. In: Advances in Organic
Farming Technology in India (eds.) G.C.
Munda, P.K. Ghosh, Anup Das, S.V.
Ngachan and K.M.Bujarbaruah. ICAR
Research Complex for NEH Region, Umroi
Road, Umiam-793103, Meghalaya.
3. Patiram. 2007. Land degradation, hill
agriculture and integrated soil fertility
management pp. 19-34. In: Integrated
Farming System for Hill Agriculture (eds.)
N.Prakash, Rajesh Kumar, Brajendra and
Rajeev Kumar. ICAR Research Complex for
NEH Region, Umroi Road, Umiam-793103,
Meghalaya.
4. Brajendra.2007. Role of information
technology for hill agriculture in Integrated
farming system for hill agriculture pp. 221231. In: Integrated Farming System for Hill
Agriculture (eds.) N.Prakash, Rajesh Kumar,
Brajendra and Rajeev Kumar.ICAR
Research Complex for NEH Region, Umroi
Road, Umiam-793103.
5. Patiram. 2007.Management of acid soil pp.
259-277. In: Sustainable Crop Production
(eds.) A.S. Panwar, S.V. Ngachan, G.C.
Munda and Anup Das. ICAR Research

Complex for NEH Region, Umroi Road,
Umiam-793103, Meghalaya.
6. Ramesh, T., Patiram and Brajendra. 2007.
Management of soil health pp. 278-303. In:
Sustainable Crop Production (eds.) A.S.
Panwar, S.V. Ngachan, G.C. Munda and
Anup Das. ICAR Research Complex for
NEH Region, Umroi Road, Umiam-793103,
Meghalaya.

Agricultural Economics and Statistics
Research articles
1. Tripathi A.K., Verma M. R., Mandal S. &
Hussain Safiqul 2007. Economics of Ginger
Production in Ri-Bhoi District of
Meghalaya. International Journal of
Tropical Agriculture. 25(3): 637-644.
2. Tripathi A.K., Verma M. R., Mandal S.,
Hussain Safiqul & Tarat R.K. 2007.
Production and Marketing of Tomato and
Capsicum in Ri-Bhoi District of Meghalaya.
International Journal of Tropical
Agriculture. 25(4): 855-865.
3. Mandal Subhasis, Datta K.K., Hore D.K. and
Mohanty Suchitra 2008. Biodiversity and
Organic Agriculture: Opportunities and
Challenges for North East Region of India,
Outlook on Agriculture, Vol. 37 (2): 287-294
4. Mandal Subhasis, Mahapatra B. K., Tripathi
A. K., Verma M. R., Datta K. K, and
Ngachan S. V. 2007. Agribusiness
Opportunities of Ornamental Fisheries in the
North East Region of India. Agricultural
Economics Research Review, Vol 20 (Conf.
No), pp. 471-488.
5. Mandal Subhasis, Datta K. K., Verma M.R.
and Tripathi A. K. 2007. Agricultural
Development Status in North Eastern States:
Assessment and Priorities. International
Journal of Tropical Agriculture, 25 (3): 645663.
6. Verma M.R., Datta K.K., Mandal Subhasis
and Tripathi A.K. 2007. Diversification of
Food Production and consumption pattern
in India. Journal of Agricultural and Food
Information. 8 (3): 87-100.
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determination of grain yield and milling
quality of lowland rice. Field Crops
Research, 102: 178-184.
14.Kozak M., Verma M. R., Zieliñski Andrzej
2007. Modern approach to optimum
Stratification: Review and Perspectives.
Statistics in Transition, 8(2): 223-250.
16.Singh P. K., Verma M. R., Borthakur M. and
Das Alpana 2007. Genotype × Environment
interactions and stability analysis of yield
and its components in buckwheat
(Fagopyrum sp.) in North Eastern
Himalayan Region of India. Fagopyrum, 24:
111–116.

7. Verma M.R., Datta K.K., Mandal Subhasis
and Tripathi A.K. 2007. Food Production
and Consumption Pattern in North Eastern
Region of India. Agricultural Situation in
India, 64(3): 89-95.
9. Verma M.R., Datta K.K., Mandal Subhasis
and Tripathi A.K. 2007 Dynamic Change in
Poultry Population and Production in
Meghalaya. International Journal of
Tropical Agriculture, 25 (3): 559-568.
10.Verma M.R., Joorel J.P. Singh and Agnihotri
R.K. 2007. Optimum stratification for two
sensitive quantitative variables using equal
allocation. Rev. Mat. Estat, 25 (2), 73-85.
11.Verma M.R. and Rizvi S.E.H. 2007.
Optimum Stratification for PPS Sampling
using Auxiliary Information. Journal of
Indian Society of Agricultural Statistics,
61(1): 66-76.
12.Datta K.K., Mandal S., Tripathi A.K., Singh
S.B., Verma M.R., Mahapatra S. Mohanti
2007. Retrospect and prospect of food
security in North Eastern Hilly Region of
India. Agricultural Situation in India, 64(5):
37-49.
13.Kozak M., Singh P.K., Verma M.R. and Hore
D.K. 2007. Causal mechanism for

Bulletins
1. Tripathi A. K., Das A, Patel D.P., Hazarika
U.K., and Munda G.C. 2007. Organic Rice
Production Package of Practices for North
East India. Published by Krishi Vigyan
Kendra, Ri Bhoi, ICAR (RC) Barapani.
2. Tripathi A. K., Mandal Subhasis, Verma
M.R, Datta K. K., and Ngachan S. V. 2007.
Production and Marketing of Selected High
Value Crops in Meghalaya. Published by
Director, ICAR Research Complex for NEH
Region, Umiam, Meghalaya.
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VISITORS
1. Dr. K.M. Bujarbaruah, Deputy Director General
(Animal Science), Krishi Bhavan, New Delhi
2. Mr. Anu Ferguson from London, U.K. visited
this complex on 14th August 2007
3. Dr. Jairam Ramesh, Minister of State
(Commerce), Govt. of India visited this complex
on 23rd September 2007

4. Mr. Arjun Sharma, Secretary, Kundarbil
Farmers’ Club, Udalguri, Assam visited this
complex on 27th September 2007
5. Sri Okram Idobi Singh, Hon’ble Chief Minister,
Manipur visited this complex on 15th December
2007
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WEATHER
Maximum rainfall was received in the month
of June (412.5mm) followed by July (380 mm).
Relative humidity was more in the morning hours

than in the afternoon and it varied from 69.5%
(May) to 82.7% (Feb) in the morning hours and
43.5% (Jan) to 64.8% (Dec) in the afternoon period.

Air temperature (0C)

Relative Humidity (%)

max

min

8 hrs

14 hrs

19.41-34.7
(25.68)

6-25.7
(15.64)

69.5-82.7
(75.28)

43.5-64.8
(52.18)
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Rainfall (mm)

Rainy days

2621.7
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RESEARCH ACHIEVEMENTS
CROP SCIENCE

RICE
Effect of cultural management practices under
low input production system for wet land rice
Four rice varieties viz. Lachit, Puja, VL-61 and
VL-225 and three cultural management practices
were tested.The treatments were; (i) One spading
at the time of transplanting (ii) Two spading (1st
before 20days of planting and other at the time of
transplanting). (iii) Puddling with power tiller.
Transplanting was done at spacing of 25cmX10cm.
Plot size was 4mX4m. The FYM was applied @
5t/ha at the time of field preparation and 20 kg
nitrogen/ha was given at the time of panicle
initiation stage. The observations were taken for
growth, yield attributes, yield and weed biomass.
The maximum yield was recorded by VL61+puddling (4.24 t/ha), Lachit+puddling (4.2 t/
ha), Puja+puddling (3.9 t/ha), and VL225+puddling (1.5 t/ha) followed by VL-61+2
spading (4.08 t/ha), Lachit+2 spading (3.8 t/ha),
Puja+2 spading (3.7 t/ha) and VL-225+ 2 spading
(1.14 t/ha).The highest weed biomass was recorded
by VL-225+ one spading (21.33 kg/plot) followed
by Lachit+one spading (19.00 kg/plot) and VL-61+
one spading (17.66 kg/plot). Lachit was highly
susceptible to leaf and neck blast. Highest
infestation was observed by rice gundhi bug.

were applied @ 80 kg N/ha on the basis of
respective
nitrogen
percent
content
( T. c a n d i d a = 3 . 5 7 % , C . t e t r a g o n a
=3.23%,weeds=1.87% and FYM=0.52% N). All
green manure crops were chopped into pieces and
applied before 15 days of transplanting. FYM was
also applied at the same time.
The maximum grain yield was recorded by
Luit+ Tephrosia (4.8 t/ha)-green pods TRCP 9+
Tephrosia (4.7 t/ha) followed by Luit+ Crotolaria
4.1 t/ha)-TRCP 9+ Crotolaria (4.5 t/ha) and
Luit+weeds (4.0 t/ha)-TRCP 9+weeds (3.8 t/
ha).The lowest grain yield was recorded by
Vandana+FYM (3.0 t/ha)-greenpods Azad P1(2.5
t/ha). However Luit+control yielded (2.2 t/ha)TRCP 9 (2.5 t/ha) followed by Vandana+control
(1.9 t/ha)-Azad P1+control (1.8 t/ha).

RICE PATHOLOGY
Screening nurseries for host plant resistance
against leaf blast
The National Screening Nursery 1 (NSN 1)
comprised of 140 test entries drawn from 13
advanced varietal trials of 2007 was included with
national, regional and local test check for
comparison. These entries were evaluated against
leaf blast under uniform blast nursery (UBN)
pattern and disease pressure was moderate at Basar
condition with location severity index (LSI 4.5).
In 0-9 scale, 29 entries scored 9 scale and 15 entries

Evaluation of organic sources of nutrients
supplied for rice-pea cropping system in
wetland condition
A field experiment was laid out in 30 plots and
size 4mx3m with the use of organic sources and
rice-pea cropping system under wetland rice
cultivation at ICAR, Basar. Two varieties of rice
viz. Luit and Vandana and two varieties of pea viz.
TRCP 9 and Azad P1 were evaluated with FYM,
green manures of Tephrosia candida, Crotolaria
tetragona, and weeds. All the organic manures
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recorded 1 scale, 42 entries in 2 scale, 23 entries
in 3 scale and 57 entries in between 4-8 scale.
The National Screening Nursery Hills (NSNH) included 54 entries drawn from AVT and IVTHill trial during 2007.The entries were evaluated
in UBN pattern against leaf blast under Basar
condition and showed moderate disease pressure
with location severity index of 4.46 with 26 entries
scored between 5-9 scale and 28 entries between
2-4 and none in 0-1 scale.
Screening of collected rice germplasm/varieties
for blast resistance
One hundred twenty one rice varieties/ local
germplasm from different agricultural institutes and
local growers of N.E. States were collected and
screened for blast resistance in UBN pattern. The
disease pressure was moderate at Basar condition
with LSI 4.43. Three varieties showed resistant
reaction, 51entries recorded as tolerant, 47 entries
observed were susceptible and 20 entries were
highly susceptible.

Production Oriented Survey (POS) in
Arunachal Pradesh during 2007
The survey was conducted in different altitude
covering forty-eight farmers in eleven villages of
Likabali and Basar block of West Siang district in
kharif 2007. In the district, total rice area is 24,343
ha and of which irrigated area is 5,900ha. The crop
suffered very adversely as the weather was very
harsh with 22 rainy days only in the month of
July’07 with a total 704.70 mm rainfall. During
the survey, it was observed that most of the farmers
are growing local traditional rice varieties like

Mipun, Mugme, Jangia, Alpana etc. because of
nonavailability of HYV seeds in time suitable to
their farming situations in time. The socioeconomic conditions of the farmers are also not
sound to adopt input intensive improved
technologies for higher production and productivity
and there were hardly any retail outlets in these
two blocks for agricultural inputs. The farmers are
also rigid in their belief and difficult to convince
for adoption of new production technologies. The
farmers grow only one rice crop and after harvest
of rice keep the land fallow because of the problem
of stray cattle. Mithuns are kept free for grazing.
The average rice yield in this region ranged from
900-1600 kg/ ha. In WRC fields, the optimum
sowing time of seeds in nursery is April/ May and
transplanting time is last week of May and June
onwards. Most of the farmers used a seed rate of
60-80 kg/ha but some farmers used still higher seed
rate of 90-100 kg/ha and 30-40 days old seedling
for transplanting. Many farmers apply FYM/cow
dung / pig dung @ 1-3 t/ha in the fields. None of
the farmers applied any chemical fertilizers,
fungicides or pesticides in the nursery or in the
main fields. Transplanting was done mainly at
random and there was a wide variation in the plant
population per unit area which ranged from 30-90
/m2.
Among the diseases, blast was widespread in
moderate to severe intensities (4-7 score in 0-9
scale) in most of the places. Other diseases like
brown spot and grain discoloration were in low to
moderate intensities. There was no record of any
deficiency or toxicity of nutrients. Among the
different insect pests, leaf folder was moderate with
35% intensity recorded in some of the places. Stem
borer and Gundhi bug attack were also moderate
with an intensity up to 25% in some places and
other insect pests like GLH, horned caterpillar,
mealy bug, leaf hopper and rat damage were low
to moderate intensities. None of the farmers
adopted any plant protection measures. Harvest and
post harvest loss ranged from 9-27% during
harvesting to threshing, cleaning, drying, bagging
and storing.
Front line demonstration on rice
The FLD on rice was conducted with five
varieties viz. Luit, Aghoni Bora, Chandrama, Anjali
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and Vandana each with 20 numbers and on rice
blast disease management 20 nos during kharif
2007. Luit recorded about 52 % yield advantage
over the local varieties while the yield advantage
of other varieties ranged between 10 and 16%. In
rice blast disease management FLD, disease
incidence was less in tolerant variety Luit
combined with spray of Bavistin @2g/litre or
Hinosan @2ml/litre water as compared with locally
grown varieties. The blast disease management
demonstration recorded a yield of 1.76 t/ha that is
about 62% more than the farmers practice. This
centre has undertaken these FLDs for the first time
and executed in collaboration with the officials of
state agricultural department.

PULSES
AGRONOMICAL PRACTICES
Mungbean
Performance of mungbean
Four mungbean varieties viz. PU-99-125,
HUM-12, Pusa-9531 and Pant M-2 with three
treatments i.e., control, FYM 10t/ha+60 kg P2O5/
ha and vermi-compost 3t/ha+60 kg P2O5/ha were
tested. The plot size was 4mx3m. The planting
distance was 30cmx10cm.
The maximum grain yield 0.60 t/ha was
recorded by PU-99-125+VC+60 kg P 2O 5/ha
followed by PU-99-125+FYM+60 kg P2O5/ha (0.53
t/ha) and Pant Mung 2+VC+60 kg P2O5/ha (0.53 t/
ha).The lowest grain yield was found in Pusa

9531+control (0.35 t/ha).However, Pusa
9531+VC+60kg P2O5 yielded 0.48 t/ha and HUM12+VC+60 kg P2O5/ha gave 0.48 t/ha.
Varietals evaluation
Two varieties were sown on 07/04/07 at spacing
of 30cm X10cm in 4mx3m plot size. Variety AAU34 recorded maximum yield 0.66 t/ha followed by
Pratap (0.49 t/ha). AAU-34 and Pratap matured in
83 days and 81 days respectively. The highest test
weight was recorded in Pratap (41.5 g) followed
by AAU-34 (34.6 g).

DISEASES
Lentil
Screening of lentil varieties against location
specific diseases
Six entries received from VPKAS, Almora were
evaluated at Basar during Rabi 2007-08 season.
Sowing was done on 5th October’07 in 3x2 m2 plots
with30x10cm spacing. Three replications were
maintained. All the test entries were found free
from pests and diseases.
Though 50% flowering was observed in all the
test entries during 28-30th January’08, in the entry
VL 507 no seed setting was observed whereas
highest yield was recorded in VL-126 (.2 t/ha)
followed by VL –103 (.14 t/ha), VL-4 (.13t/ha),
VL-125 (.1 t/ha) and lowest in VL-1 (.07 t/ha)
Field pea
Evaluation of field pea varieties against location
specific diseases
Two entries namely VL-40 and VL-42 received
from VPKAS, Almora were sown on 6th October’07

Table 1. Front line demonstration on rice varieties
Technologies
Demonstrated

Local Check

Area

FLD Yield
(t/ha)

Check Yield
(t/ha)

% Yield
Advantage

Luit
Aghoni Bora
Chandrama
Anjali
Vandana
Blast Disease
Management(IPM)

Local Varities
Local Varities
Local Varities
Local Varities
Local Varities
Farmers’ practice
(no care)

25.00
25.00
20.00
15.00
15.00
20.00

1.52
1.16
1.16
1.13
1.10
1.76

1.00
1.00
1.00
1.00
1.00
1.08

52.00
16.00
16.00
13.00
10.00
62.96
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in plots of 3x2 m2 with 45 cmx15cm spacing. The
experiment was totally free from attack of any pest
and diseases. 50% flowering was observed in VL40 on 20 th November’07 and VL-42 on 22 nd
November’07 and average plant height in VL-40
was recorded 137.73 cm and in VL-42 was 143.5
cm. Yield of VL-40 was .34 t/ha and VL-42
recorded .33 t/ha

TUBER CROPS
DISEASES
Evaluation of potato tuber varieties against
location specific diseases
Seven potato tuber varieties namely, Himalini,
Kufri Jyoti, Kufri Giriraj, Kufri Megha, Kufri
Sherpa, Kufri Chipsona and SSC-562 were
collected from the Agronomist, Potato Seed Farm,
Tawang, AP and planted in a plot size of 2.5 x 3.5
m2 in three replications on 31st October’07.
Appearance of late blight was first noticed in
Himalini and disease severity was recorded in 0-9
scale in one month interval and final disease
observation before harvest showed Himalini, Kufri
Giriraj, Kufri Megha and Kufri Sherpa were with
highest late blight incidence scoring 9 with all
leaves, stems and tubers got infected while Kufri
Jyoti showed disease score 6 and Kufri Chipsona
and SSC-562 showed tolerant reaction with disease
score 3. However it was observed that the disease
severity had not much effect on yield and highest
yield was recorded on Kufri Giriraj (10.21 t/ha)
followed by Kufri Chipsona (7.43 t/ha), Kufri
Megha (7.23 t/ha), Himalini (6.91 t/ha), Kufri
Sherpa 6.86t/ha), Kufri Jyoti (4.94 t/ha) and lowest
in SSC –562 (1.77 t/ha)

General field view

804 (1.48 t/ha).Maximum test weight was recorded
with VL-907 (45.71 g) followed by VL-900 (45.17
g).

FLORICULTURE
Performance of gladiolus
Eight varieties viz., Promise, Red Majesty,
Candy Man, Rosared, Pusa Chandhini, Pusa Josna,
Snow Princess and Novalux were evaluated for
their performance under mid hill condition. It was
observed that cv. Promise performed better
followed by Pusa Josna, Red Majesty and Pusa
Chandhini. Desirable plant height (117 cm), spike
length (73 cm) and rachis length (45 cm) and
number of florets per spike (13) were recorded with
Promise. Post harvest life of the spike was also
superior with cv. Promise.

FRUITS
WHEAT

CITRUS

AICRP on wheat
Evaluation of wheat varieties under wheat
improvement programme
Eight varieties of wheat were planted on 07/1/
07(Timely sown) with row spacing of 23cm.
Variety VL-738 recorded maximum grain yield
(2.28 t/ha) followed by HS-240 (1.83 t/ha) and VL-

Studies on budding in citrus with different
rootstock and scion combination
The experiment was laid out with four types of
mandarin oranges (Khasi Mandarin, Nagpur
Santra, Hill Mandarin and Sikkim Orange) and six
species of rootstock (Tanyum, C. volckamariana,
C. latipes, Trifoliate Orange, Rough lemon and
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Karna Khatta) during May, 2001. Among different
combinations of rootstocks and scions, Citrus
latipes + Hill Mandarin attained the maximum
plant height (2.75 m), root stock diameter (6.9cm)
and no. of branches (16). Out of different rootstock
- scion combinations, Tanyum + Khasi mandarin
produced highest number of fruits (82) after 6th year
of planting followed by Tanyum + Hill mandarin.
Further, it is observed that C. latipes + Hill
mandarin recorded the highest fruit weight, fruit
diameter and juice content. T.S.S. (10.4 0B) was
found to be highest in Tanyum + Sikkim orange.
Acidity was higher in Trifoliate + Khasi mandarin
(0.75 %) while the lowest was observed in Tanyum
+ Sikkim orange (0.51%).
Effect of organic manures and inorganic
fertilizers on Khasi mandarin
An experiment was laid out with 12 different
doses of organic manures comprising FYM, pig
manure, poultry manure and four different doses
of inorganic fertilizers (NPK). Results indicated
that highest number of fruits per plant (663) was
recorded with 600, 400, 400 g NPK application
followed by 80 kg application each of pig manure
and FYM. Plant height (6.96 m) and crop canopy
(5.7x5.6 m) were highest with full dose of NPK.
However, stem diameter (86.8 cm) was highest with
the application of 80 kg pig manure. Though the
number of fruits and fruit yield were low with
application of organic fertilizers than the full dose
of NPK, the numbers of fruits in extra special and
special grades were high with organic nutrient
sources. The physico-chemical characteristics of
fruits showed that peel weight (32.14 g) and
thickness (4.2 mm) were more with full dose
application of NPK while segment weight (87.52
g) and fruit weight (120.4 g) were highest with 80
kg FYM followed by 80 kg pig manure.
Development of seeds/fruit (6.63) was lowest with
the application of 60 kg poultry manure. Juice
content (54.45 ml) and TSS (11.2) was also highest
with FYM and Pig manure application.
Performance of Khasi mandarin under high
density planting
Data were recorded on fruit quality of Khasi
mandarin in its 7th year, planted in HDP with three
different spacing of 2 m x 2 m, 2.5 m x 2.5 m and
3 m x 3 m. It was observed that 3m x 3 m spacing

had fruits with highest weight (117.26 g), size (4.9
x 6.1cm2), segment weight (76.28 g) and also juice
content (54.6 ml). On the other hand, highest
acidity (0.53 %) was recorded in 2m x 2m spacing.
Rejuvenation of Khasi mandarin
A trial was laid out to standardize the top
working height in the old Khasi mandarin orchard
with the following heights viz., 0.5m, 1.0m, 1.5m,
primary branch pruned and control (without
pruning). It is noticed that after 7 th year of
dehorning control (without pruning) produced
plants with maximum height (8.3 m), no. of
branches (21), canopy spread (4.91 x 4.88 m2) and
shoot length (6.0 m). But the highest no. of fruits
(418) was obtained in primary branch pruned plants
while least no. of fruits (223) was recorded in 0.5m
rejuvenated plants. Maximum fruit weight (146.7
g), fruit size (6.5 x 5.2 cm2), segment weight (105.5
g), juice content (76.8 ml) were achieved in plants
with primary branch pruned. The highest TSS
(10.4°B) and acidity (0.83%) were observed in
1.5m pruned plants.
Performance of micro propagated plants of
Khasi mandarin
Micro propagated plants of 10 years old were
evaluated for their growth and yield characteristics.
It was observed that the plants are uniform in height
and are having similar shape fruits with good
keeping quality. Data were recorded in average
plant height (3.32 m), stem growth (6.1 cm),
number of primary branches (16) besides on
number of fruits per tree (537), fruit drop
percentage (7%), fruit weight (108.4 g), TSS
(11.230 B) and acidity (0.52%).
Maintenance of germplasm
Germplasm block was established and
maintained with 14 different varieties of sweet
oranges, eight mandarin oranges and 10 different
important rootstocks. Root stocks like
C.volkumeraina, C.trifoliata and C.jigardio were
mass multiplied and maintained.
Performance of Kinnow at low hills of
Arunachal Pradesh
Kinnow, a hybrid between King orange and
Willow leaf mandarin was evaluated for their
performance under mid hills of Arunachal Pradesh.
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It was observed that fruits are bright orange in
colour, oval, glossy and slightly tight skinned. The
fruits recorded an average weight of 135.05 g, fruit
size 5.11 cm x 6.85 cm, juice content of 56.80 ml,
TSS of 8.84 °B and 1.96% acidity.

GUAVA
Performance of guava varieties under different
spacing
Field trial was conducted with two different
varieties Allhabad safeda and L-49 under different
spacings viz., 3x4 m, 3x3m and 4x4m. It was
observed that Allahabad safeda performed better
in all the three different spacings. L-49 recorded
more number of fruits (571/tree), yield (75 kg/tree))
and fruit weight (174.38 g) under 4x4 m spacing.
AONLA
Performance of aonla varieties
Six different cultivars viz., Assam local, NA-6,
NA-7, Kanchan, Chakkaiya and NA-10 were
planted in 2000 to evaluated their performance. It
was observed that assam local performed better
than other improved varieties under mid hill
condition. Assam local recorded early fruiting and
higher fruit yield (4 kg/tree). Cultivars like
chakkaiya and kanchan didn’t give flowering even
after eight years of planting.

(1.8x1.8m). The bunch weight (7.4 kg) was higher
with Dwarf Cavindish without any blemishes.
PEACH
Three low chilling varieties of peach namely
Sharbati, TA-170 and Flordasun were evaluated for
their yield attributing parameters under mid altitude
condition. It was noticed that Sharbati recorded the
highest yield of 933 fruits/plant followed by TA170 (723).
PERFORMANCE OF INDIGENOUS FRUITS
Different indigenous fruits of Arunachal
Pradesh were evaluated to study their growth
performance. Taktir and Buri fruits are eaten raw
by the local people and can also be used for
preparation of squash and pickle. It was observed
that the species like Tagu guti, Taktir, Saam kothal,
Naspati and Takuk performed well under Basar
condition. Among different species, Taktir (205
fruits /tree), Hilum (108 fruits /tree) and Buri (74
fruits/tree) performed better and came to fruiting
within seven years. Since Taktir has good natural
colour, it can be used for preparation of processed
products like squashes.

BANANA
Thirty germplasm of banana have been
maintained at the Research Farm. Karpura
chakrakeli attained maximum vegetative growth.
While highest bunch weight (6.2 kg), number of
hands (14), finger per hand (18) were recorded in
Chinni champa followed by Malbhog and
Hatidath.
High density planting in banana
Trial was conducted to identify the best planting
density for banana varieties. Planting densities viz.,
3x2m, 1.8x1.8 m, 1.5x2 m and 1.5 x1.5 m were
tried with four varieties viz., Chini champa,
Malbhog, Hatidath and Dwarf Cavindish. It was
observed that Dwarf Cavindish performed better
under 1.5x1.5 m spacing followed by Malbhog.
However, Chinni champa came to flowering well
earlier than other varieties with wider spacing

VEGETABLES
Package of practices were developed for
sprouting broccoli, spinach, local cabbage, okra for
their better performance under mid hill condition
of Arunachal Pradesh. Sprouting broccoli was
introduced to grow in off-season. It recorded good
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TSS (4.0 Bx), pH (6.8), acidity (0.32%), reducing
sugars (3.33%) and ascorbic acid (16.2mg/100g).
curd initiation and maturation occurred 54 days and
72 days respectively after maturation.
Performance of Pea var. Azad was evaluated for
its growth and yield parameters. It was observed
that 50% flowering was recorded after 60 days of
sowing while it took another two weeks for pod
maturation. The total duration of variety was 120
days with the pod yield of 185g/plant of which seed
weight was 92.61 g. chemical attributes recorded
were total sugar (3.86%), TSS (4.80Bx), pH (6.1)
and acidity (0.26%).
CAULIFLOWER
Effect of boron and molybdenum on cauliflower
Field trial was conducted to identify the effect
of micronutrients and their mode of application on
growth and yield attributes of cauliflower var. Snow
crown. It was noticed that combined foliar spray
application of borax (0.3%) + ammonium
molybdate (0.3%) performed better than soil
application. Highest curd diameter (17.43 cm), curd
length (14.81 cm), gross weight (225.38 g) and net
weight (187.39 g) were recorded with combined
foliar application.

TOMATO
Performance of tomato hybrids under
polyhouse
Five different varieties of tomato viz., Rocky,
Avinash, Cheeranjeevi, Arjuna and PS 225 were
grown under polyhouse to evaluate the best variety
for off season (Apr-July) production of vegetables.
Among different varieties Arjuna performed well

followed by Avinash and PS 225. Early flowering
(55 days), highest fruit set and more yield (3.2 kg/
plant) was recorded with Arjuna. However, var.
Avinash was tolerant to late blight of tomato
followed by Arjuna.

AGROFORESTRY
Evaluation of multipurpose trees
During 1997-2001, 53 MPT species have been
planted, out of which 49 species are established.
Among 16 tree species established in 1997, Pinus
kesia attained maximum basal girth (109.4) and
canopy spread (7.86m x 7.92m) after eleven years
of planting. Highest plant height was recorded in
Michelia obtusifolia (15.91m) followed by
Castonopsis indica(15.19m) and Anthocephalus
cadamba (15.08m). Chlorophyll content was found
maximum in Ixonanthus khasiana (47.5 SPAD)
followed by Mesua ferrea (46.6 SPAD) and
Livistonia jenkinsiana (46.4 SPAD). Highest light
intensity in inter-rows was recorded highest in
Terminalia myriocarpa (677.3 lux) followed by
Gmelina arborea (556.3 lux) and Anthocephalus
cadamba (386.3 lux) and lowest in Mesua
ferrea(6.3 lux).
Among the 20 tree species planted in 1998,
Acacia mangium attained maximum height (22.33
m) followed by Pinus wallichiana (15.69m) and
Penlow (14.88m) and lowest in Morus alba (1.95
m).The canopy spread was found highest in Acacia
mangium (9.68m x 8.64m) followed by Pinus
wallichiana (7.84m x 7.86m) and Duabanga
grandiflora (4.96m x 4.60m) and lowest in Morus
alba (1.21m x 1.5m). Chlorophyll content was
recorded highest in Symmingtonia populnea (66.5
SPAD) followed by Cunninghamia lanceolata
(61.3 SPAD) and Caryota urens (59.1 SPAD) and
lowest in Pinus wallichiana (1.5 SPAD). Highest
interspacing light intensity was recorded in
Gravelia robusta (868 lux) followed by Alnus
nepalensis (612 lux) and Lagerstoemia speciosa
(551 lux) and lowest in Cunninghamia lanceolata
(9.3 lux) followed by Symmingtonia populnea (21
lux) and Cephalo taxus (26 lux).
Among six species established in 1999,
Manglietia insignis attained highest plant height
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(12.72 m) followed by Parkia roxburghii (12.16
m) and Aleurites montana (11.27m) and lowest in
Bauhinia purpurea (4.75 m). The basal girth was
found highest in Aleurites montana (70 cm)
followed by Manglietia insignis (59.2 cm) and
Engelhardtia spicata (59 cm) and lowest in
Bauhinia purpurea (23.8). Aleurites montana
recorded the highest canopy spread (6.10m x
5.56m) followed by Manglietia insignis (4.78m x
4.92m) and Engelhardtia spicata (4.70m x 4.54m)
and lowest in Bauhinia purpurea (2.76m x 2.72m).
The chlorophyll content was recorded highest in
Manglietia insignis (44.0 SPAD) followed by
Engelhardtia spicata (41.2 SPAD) and Emblica
officinalis (27.7 SPAD) and lowest in Aleurites
montana (23.55 SPAD). Aleurites montana showed
the highest inter spacing light intensity (879 lux)
followed by Emblica officinalis (305 lux) and
Bauhinia purpurea (264 lux).
Among five species planted in 2000, maximum
plant height was recorded in Eleocarpus sphaericus
(18.24m) followed by Kobolakso (8.14m) and
Sapindus mukorossi (6.7m) and lowest in
Aquillaria agallocha (4.97m). The basal girth was
found highest in Eleocarpus sphaericus (91.6 cm)
followed by Kobolakso (42.8 cm) and Aquillaria
agallocha (27.8 cm). Eleocarpus sphaericus also
recorded the highest canopy spread (7.51m x 8.2m)
followed by Kobolakso (3.94m x 3.88m) and
Chukrasia tabularis (1.26m x 1.39m). The
chlorophyll content was found highest in
Eleocarpus sphaericus (41.7 SPAD) followed by
Chukrasia tabularis (36.4 SPAD) and Sapindus
mukorossi (34.05 SPAD).
Out of four species planted in 2001, Hiko
recorded the highest plant height (7.58m) followed
by Litsea lacta (7.10m) The basal girth was found
highest in Litsea lacta (41.25cm) followed by Hiko
(34.2cm). The canopy spread was recorded highest
(3.66m x 3.86m) in Hiko followed by Litsea lacta
(3.38m x 3.35m). The chlorophyll content was
found highest in Hiko (43.5 SPAD) followed by
Lithocarpus sperma (41.5 SPAD). The interspacing light intensity was recorded highest in
Litsea lacta (131.3 lux) followed by Hiko (67.0
lux).
The soil pH of 50 multipurpose tree species
plantations was ranged from 4.3 in Sapindus
mukorossi to 3.1 in Kobolakso.

Among 31 combinations of 51 species of MPT
and 5 species of cane, Anthocephalus cadamba +
Ada was reported best in terms of basal girth (30.5)
followed by Alnus nepalensis + Takek (27.33) and
Pinus khasiana + Takek (25.33). However, the
chlorophyll content was found highest in Alnus
nepalensis+Takek (65.03 SPAD) followed by
Pinus khasiana+Takek (55.93 SPAD) and Acacia
mangium+Taher (53.93 SPAD). The plant height
of canes was found highest in Duabanga
grandiflora (260.6 cm) followed by Terminalia
myriocarpa (225.0 cm) and Castanopsis indica
(178.6 cm).

Alnus nepalensis + Takek

Out of different combinations of turmeric and
25 MPT species, highest yield of turmeric was
obtained from the combination Duabanga
grandiflora + turmeric (9.50 kg / row ) followed
by Pinus kesia + turmeric ( 7.60 kg / row ) and
Terminalia myriocarpa + turmeric (7.50 kg / row).
Among 12 combinations of MPT species and
ginger, the combination Castonopsis indica +
ginger recorded the highest ginger yield (4.50 kg /
row) followed by Pinus kesia + ginger (3.50 kg /
row) and Pinus wallichiana + ginger (2.80 kg/
row).
Among 29 combinations of MPT species and
Guinea grass, the combination Castanopsis indica
+ Guinea recorded the highest guinea grass yield
(34.66 kg / row) followed by Chukrasia tabularis
+ Guinea (30.66 kg / row) and Sapindus mukorossi
+ Guinea (25.00 kg / row). In all combinations of
MPTs and other crops, the length of row was 30
meters.
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Morus alba + Guinea grass

Effect of tree densities on the growth
performance of Ghamari (Gmelina arborea)
The spacing trial of Ghamari was established
in 1999. In 9th year of establishment, Ghamari
obtained highest plant height (9.4 m) in the spacing
4m x 4m followed by the height (9.2m) in spacing
6m x 4m. The basal girth was recorded highest
(91.2 cm) in the spacing 4m x 4m followed by the
girth 90.2 cm in 6m x 4m. The girth at breast height
was found highest (67.2 cm) in the spacing 4m x
4m followed by 64.6cm in 6m x 4m spacing.
Spacing trial of Bola (Morus laevigata)
The spacing trial of Bola was established in
1998. After 10 years, maximum plant height (7.95
m) was attained in the spacing 3m x3m followed
by 7.20 m in 4m x 3m spacing. The spacing 3m x
3m recorded the highest basal girth (45 cm)
followed by 38.4 cm in the spacing 4m x 3m. The
girth at breast height was also found highest (33.0
cm) in the spacing (3m x 3m) followed by 28.2 cm
in the spacing 2m x 3m.
Spacing trial of bamboo species
Out of 13 species of bamboo grown under three
spacing, maximum clump circumference was
recorded in Bambusa cacharensis (12.6 m) at 5m
x 5m spacing followed by the same species (10.2
m) planted at spacing 6m x 6m. But in spacing 7m
x7m, Bambusa nutans recorded the highest clump
circumference (8.2 m). Highest number of culms
per clump was recorded in Bambusa pallida (47)
at 7m x 7m spacing followed by Dendrocalamus
sahnii (42) at 6m x 6m spacing and Dendrocalamus
hamiltonii (39) at 5m x 5m spacing.

Performance of field crops
Experiment have been conducted on cropping
system research consisted for evaluation of
advantageous crop rotation of various crop varieties
in ten cropping sequences under terrace (4nos.)
cultivation. The cropping sequences evaluated on
the yield performance of maize-potato, maizebroccoli, maize-cabbage, sesamum-raddish,
sesamum-cabbage, sesamum-pea, french beanspinach, french bean-coriander, mungbeanfenugreek and soybean-french bean. The
performance of crops was evaluated on the basis
of yield and rate of economic produce. The most
advantageous crop sequence are sesamum-pea was
found superior amounting Rs.82,378 followed by
maize-potato (Rs.76,676) which was at par with
maize-broccoli (Rs.76,512) and the lowest return
was found by french bean-spinach (Rs.44,672)
among the all cropping sequences.
Performance of rice
A field experiment was conducted to study the
effect of boon (Bio-organic) on the performance
of three rice varieties. All varieties were grown
under wetland condition without no external inputs
(fertilizers/manures).The forest litter washed was
utilized by the crop under natural condition. The
boon was sprayed @ 4ml/lit. of water at 30,45,60
days after planting to all rice varieties Mipun (local)
attained maximum height i. e. 82.06 cm followed
by P3 (81.33 cm) and RCRT-C/400/6 IET 18591
(76.93 cm) at 60 days after planting (60
DAP).However, the maximum yield was recorded
by RCRT-C/400/6 IET 18591 i.e.1.62 t/ha followed
by Mipun (1.59 t/ha) and P3 (1.54 t/ha). The highest
percentage of increase in yield over to control
(19.31%) by Mipun (local) followed by RCRT-C/
400/6 IET 18591 (16.39%) and P3 (13.75%).
Performance of horticultural fruit crops
Data recorded on the performance of
horticultural fruit crops planted in 2003 under
FSRP. Peach recorded maximum plant height (2.75
m), canopy spread (2.90m X 2.98m) followed by
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guava in plant height (2.17m) and canopy spread
(2.83m X 2.61m),whereas basal girth was highest
in guava (20.7 cm) followed by peach (18.0 cm).
Orange showed lowest growth performance. The
chlorophyll content was highest in orange (66.30
SPAD) followed by peach (38.96 SPAD) and guava
(32.46 SPAD). The average number of fruits/tree
was produced 210 and 65 by peach and guava
respectively; however orange has not yet started
fruiting.

Peach under FSRP

Maintenance of bamboo germplasm
Bamboo germplasm of 30 species is being
maintained and morphological observations were
taken on the performance of all species of bamboo
planted under FSRP. Bambusa cacherensis
recorded the maximum clump circumference
(25.7m) followed by Dendrocalamus hamiltonii
(18.2m), hamiltonii –Akashe ganga local-1(15.3m)
and Bambusa balcoa (14.2m).The number of
culms/clump was observed highest (3000 nos.) in
Chimonobambusa armata[Ebum (runner
type)]followed by B.multiplex (2100 nos.) and
B.variegata (1040 nos.). Individual culm
circumference was recorded highest 35.60 cm in
D.hamiltonii followed by hamiltonii – Akashe
ganga local-1(33.00cm) and B.arundinaceae (32.33
cm). The length of internodes was measured highest
(55 cm) in Chimonobambusa griffithiana and
lowest (12cm) in B.khasiana.Chlorophyll content
was measured highest (46.53 SPAD) in hamiltonii
followed by B.pallida (43.53 SPAD) and B.
khasiana (42.46 SPAD), whereas the bans lochan
(white powder) was more used for treatment of
asthma disease highly in asper and partially present
in Cephalostachyum pergracile, .B. variegate,
B.nana, B.nutans and hamiltonii.

Performance of MPTs
Data on growth parameters of 10 MPTs under
FSRP were recorded, the Eleocarpus sphaericus
(Rudraksh) attained maximum height 18.44 m,
basal girth 145.25 cm, breast girth 106.00 cm and
canopy spread 10.62 m X 13.37 m followed by
Morus laeviegata (Bola) has plant height (7.4 m),
basal girth (87 cm), breast girth (63.20 cm) and
canopy spread (9.76 m X 10.06 m).The lowest plant
height (4.3 m),basal girth 22.25 cm, breast girth
15.00 cm and canopy spread (3.00 m X 2.43 m)
was observed in Castanopsis indica
(Kora).Whereas, the chlorophyll content was found
highest in Ixonanthus khasiana (47.5 SPAD)
followed by Mangeleitia insignis (44.0 SPAD) and
Eleocarpus sphaericus (41.7 SPAD).
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VISITORS
1. Dr.R.T. Patil, Director, Central Institute of
Post Harvest Engineering & Technology,
Ludhiana, Punjab
2. Dr. R.P.Tiwari, Director, National Research
Centre for Mushroom, ICAR, Chambaghat,
Solan, Himachal Pradesh
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4. Bijan Saha, Asst. Manager, NEDFi,
Guwahati, Assam.
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RESEARCH ACHIEVEMENTS
RCM-23 developed at ICAR Manipur Centre have
also been nominated for IVT-M (H) of AICRIP for
their all India testing for yield and its consistency
and reaction to diseases and insect pests.

CROP SCIENCE

RICE
Breeding for high yielding, disease resistant
quality rice for main kharif season
Twenty eight advanced lines of rice along with
4 popular local checks were evaluated in a
replicated advanced yield trial (AYT) for their
comparative performance under lowland
transplanted conditions of Manipur valley. These
entries were found to be resistant to biotic stresses
and out yielded all the four checks. The entries,
namely, MC-17-8-2-16-2, MC-17-8-2-16, MC-1719-1, BR-1/Leimaphou and MC-17-30-6-12
performed exceptionally well and recorded with
8410, 8060, 7920, 7865 and 7625 kg/ha yield,
respectively. These entries will be evaluated for
quality parameters and promising ones will be
promoted for all India testing under AICRIP. Two
entries, RCM-21 and RCM-22 on the basis of
consistency in their performance in AYT over the
years and RCRT-lowland for two consecutive years
(2005 & 2006) across the locations were nominated
for Initial Variety Trial –Medium - Hills of All India
Coordinated Rice Improvement Programme
(AICRIP) during Kharif 2007. RCM-21 (IET
20193), a derivative of Prasad/IR 24 with long
slender grain and 125-130 days maturity duration
ranked second (5316 kg/ha) in Initial Variety Trial
– Medium-Hills of AICRIP. It was found to be
resistant to neck blast. Similarly, RCM-22 (IET
20194) a sister line of RCM-21 with long slender
grains and medium duration out yielded National
check, Regional check and Local check with
significant margin and ranked 4th in IVT-M(H). It
was also found to be moderately resistant to leaf
blast and neck blast. On the basis of superior
performance across different locations both the
entries have been promoted to AVT1- MediumHill. New cultures namely, RCM-16, RCM-17 and

Breeding for cold tolerant and short duration
rice genotypes suitable for pre-kharif season
Three hundred outstanding families of F 7
generation with different maturity durations
ranging from 90 to 150 days having high yielding
attributes and desirable grain types have been raised
and evaluation was done for yield and reaction to
diseases and insect pests. Selection was done in
consultation with farmers representing different
areas and ecologies of Manipur and more than 100
lines were selected. Out of these 7 lines were early
duration (90-105days), 11 lines were of medium
early duration (130 days), 35 lines were of medium
duration (140 days) and 48 lines were tall (>120
cm) and non-lodging type. Tall entries will be used
for development of suitable varieties for paddy cum
fish culture. All these lines will be tested in
replicated station trials during 2008. Four F 2
populations developed by crossing RC Maniphou7 x Manuikharamui, Lungnilaphou x Akhanphou,
Akhsnphou x Lungnilaphou and Taothabi x
Lungnilaphou have been raised and selection was
practiced for desirable combinations of characters
and altogether 246 plants were selected.
New crosses attempted
Following crosses were attempted in order to
create variability and transfer of desirable traits:
IR-64 x SARS-1, IR-64 x SARS-9, IR-64 x
Akhanphou, IR-64 x Wong Sim, IR-64 x
Leimaphou, IR-64 x Ramyang Makrei, IR-64 x
Phougak (clustered spikelets), IR-64 x Phungpha
Mah, Leimaphou x Wongshim Makel, Akhanphou
x MC-17-34-2-1-1, Leimaphou x Chakhao amubi,
Akhanphou x IR-64, Leimaphou x Yungra Makrei,
Phougak (clustered spikelets) x Leimaphou,
Leimaphou x Phougak (clustered spikelets) and
Leimaphou x Wong Shim. F1 plants of these crosses
will be raised next season.
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Unique rice mutant with clustered spikelets
Rice plant with unique pattern of spikelets
arrangements having 3 spikelets in each cluster was
observed during 2006 in germplasm locally known
as Phougak collected during 2005 from Yaral loukol
of Top Dushera village of Imphal East District. All
the spikelets were fertile and well filled with mature
and fully developed grain. Plants were tall in stature
(168 cm), early medium in maturity duration (126
days) medium in tillering having long panicle (27
cm) (Plate 1.). Grain of this germplasm are short
bold type with L/B ratio of <2.0. It was crossed by
using male and female with popular variety
Leimaphou and with IR-64 with the objectives to
study the inheritance of the character and transfer
of the same to elite background. This trait can
provide boost to the yield by increasing the
spikelets/ panicle.

Plate 1. Panicles having spikelets in clusters

Development of blast resistant lines
In a blast screening trial two advanced lines
developed by Manipur centre namely MC-34-7-2115-58-49 and MC-34-7-5-2-75-33-19 came out to
be resistant to neck blast, absolutely unaffected,
where susceptible lines suffered 100% with neck
blast (Plate. 2). Both the resistant lines are sister
lines with differences in maturity duration, effective
tillers and yield/plant. These lines will be utilized
for developing blast resistant varieties.
Collection and evaluation of rice germplasm
One hundred seventy rice germplasm lines
mostly indigenous collected from different parts
of Manipur were evaluated and maintained at ICAR

Plate 2. Blast resistant lines (on both sides) and
blast susceptible line (in the middle)

Manipur Centre. Wide range of variation has been
observed in respect of agronomic traits. Days to
maturity ranged from 115 days in China-1 to 160
days in Taothabi and Ching Chakhao. Plant height
ranged from 104cm Phou-oibi to 200cm in
Langphou-phoujao. In collaboration with Plant
Pathologist of the centre major emphasis was given
for screening against prevailing diseases such as
blast, sheath blight and brown spot. None of the
germplasm lines was found free from brown spot
and severity varied from 1 in Manukharamui to 7
in a land race from Maring area of Chandel district.
Neck blast incidence varied from 4.34 in Phourel
to 77.55% in Leimaphou. Sheath blight incidence
also varied a lot and Phou-oibi and Drumphou
recorded with score of 9. A good number of rice
germplasm which include popular Naga Wonder
rice, Teke, Gum Rice etc. have been collected from
different areas and details are as follow:
Name of the place

No. of
germplasms

Nagaland
Arunachal Pradesh
Chandel district of Manipur
Churachandpur district of Manipur
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7
2

Research Complex Regional Trials (RCRT)
RCRT on Lowland rice
Thirteen entries including six from Manipur
(RCM-11, RCM-18, RCM-19 RCM-20, RCM-21
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and RCM-22) along with 2 local checks i.e. RC
Maniphou-7 and Lungnilaphou were evaluated
under at Lamphelpat farm to study their
comparative performance under Manipur
conditions. Among these entries the genotypes
namely, RCM-21 (7856 kg/ha) and RCM-22 (7746
kg/ha) could give more yield than best local check
i.e. Lungnilaphou (7280 kg/ha).
RCRT Aromatic rice
In this trail 11 entries which also include 5
entries developed from Manipur centre were
evaluated for their comparative performance under
transplanted conditions at Lamphelpat farm of
ICAR Manipur Centre. Five entries namely, RCM17, AR-4, AR-3, AR-5 and RCM-16, performed
well under Manipur valley conditions and gave
8510, 7066, 6926, 6533 and 6456 kg/ha yield
respectively. On the basis of consistency in yield
over the locations and time RCM-16 and RCM-17
have been promoted for All India testing.
RCRT Fine grain rice
In this experiment 7 entries of fine grain type
along local check i.e. Lungnilaphou were evaluated
under transplanted conditions for their comparative
performance in Manipur valley. Four entries
namely, AR-12, IET17278, IET16313 and
IET17281 performed exceptionally well and
recorded 7900, 7646, 6980 and 6810 kg/ha yield,
respectively.
All India Coordinated Trials
Twenty five entries including checks in two
trials of All India Coordinated Rice Improvement
Programme namely, IVT-M(H) (16 entries) and
AVT 2-Irrigated Mid Early (9 entries) were
evaluated for their comparative performance under
Manipur valley during Kharif 2007. Entries viz,
IET-20194 (6666 kg/ha), IET-20193 (6516 kg/ha),
IET-20192 (5923 kg/ha) and IET-20190 (5860 kg/
ha) of IVT-M(H) performed well and recorded
significantly higher yield than local check. Whereas
in AVT2-IME only one hybrid entry i.e. IET-18160
(9773 kg/ha) recorded higher yield than hybrid
check.
Front Line Demonstrations (FLD)
In order to popularize Lungnilaphou a high
yielding variety released by Manipur centre 60 FLD

were taken up in 8 districts (four valley and four
hill districts) during Kharif 2007. Seventy one
progressive farmers belonging to 31 general, 36
ST and 4 SC categories were selected in
consultation with the State Agriculture Department.
Maximum average yield gain over check was
recorded in Churachandpur (69.5%) followed by
Chandel (41.11%), Bishnupur (27.14%) and
Thoubal (20.76%).
District-wise average yield performance of
Lungnilaphou and advantage over checks
Name of
variety

Districts

Lungnilaphou

Imphal West
9.00
Imphal East
10.00
Churachandpur 11.00
Bishnupur
9.00
Ukhrul
6.00
Senapati
1.00
Chandel
7.00
Thoubal
7.00
60.00

Total

Area
(ha.)

FLD %
Yield Advant(t/ha) age
over
checks
5.97
5.80
6.78
6.23
4.94
4.55
5.08
6.28
-

17.05
18.36
69.50
27.14
9.77
3.41
41.11
20.76
-

AGRONOMICAL PRACTICES
Effect of Zinc and different P sources on lowland
paddy
The experiment was continued to optimise the
zinc and P sources for an optimum yield of rainfed
paddy in the lowland with the variety RC
Maniphou-7. The grain and straw yield increased
significantly with 5 kg Zn/ha level over control and
remained at par with the higher dose. Among the P
sources application of DAP along with PSM
(Bacillus polymixa) inoculation increased the yield
significantly and remained at par with ½ DAP + ½
RP + PSM. The interaction was found significant
for grain yield. Under low zinc level and controlled
(no Zn level) condition inoculation with PSM
increased the grain yield significantly whereas
inoculation with PSM could not raise the yield
significantly under high Zn levels. Effect of
different sources of P at each level of Zn on the
free living N fixers, total bacteria, MPN of
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Azospirillum(presumptive) and ammonifiers were
enumerated, sampled at harvest. The respirometric
studies conducted in the field condition over the
whole period of crop growth showed variation in
CO 2 evolution under different treatment. The
carbon dioxide evolution pattern showed increased
respiration with increase in doses of Zn in DAP
treated soils.
Integrated nutrient management for optimum
crop productivity and soil health
The experiment was conducted with treatments
viz., 1) Control, 2) Crop residue, 3) FYM @ 5 t/
ha, 4) Biofertilizer (PSM + Azospirillum/
Azotobacter) and 5) Crop residue + FYM @ 5 t/ha
+ Biofertilizer and three subtreatments viz., i) 0
NPK, ii) ½ NPK and iii) ¾ NPK alongwith one
100 per cent NPK kept as absolute control. The
grain and straw yield increased significantly with
crop residue and remained at par with FYM @ 5 t/
ha and Crop residue + FYM @ 5 t/ha + biofertilizer
( Azospirillum + Bacillus polymixa ) over control
and recommended NPK. The interaction was found
significant for grain and straw yields.

DISEASES
Evaluation of rice germplasm against fungal
diseases
One hundred and thirteen lines / varieties were
evaluated under field conditions under the project
“Rice improvement through participatory plant
breeding” for their reaction against blast, sheath
blight and brown spot diseases. Nursery was sown
on 11th June 2007 and 28 days old seedlings were
transplanted at 15 cm plant to plant spacing with 1
seedling per hill. Terminal severity of these diseases
was recorded as per standard scales. Neck blast
incidence varied from 4.34 in Phourel to 77.55%
in Leimaphou (KD 263). All the lines were free
from leaf blast.
All the lines had brown spot infection. The
highest disease score of 7 was recorded in a land
race from Maring followed by a disease score of 6
in Kapongramah, Chingjuimakrei, Chingchakhao,
SARS-1, Mhshimah, Kahaoramah, Nafamah,
Phungchammah, Marakateowa, KD phoubi,

Thaothabi. Manukharmu, Sanaphou, Chakhao
white, Dramphu, RCM-13, Chingphourel aut,
Champhraphoutlou, Changphoukhongnhou,
Langpkou upokpi, Paorpimadiang had lowest
disease score of 1.
In the case of sheath blight, the highest score of
9 was recorded in Makharomasuto,
Champhaikhougnbi, Dramphou, Prakash, and K D
phoubi. The remaining lines were free from sheath
blight infection.

MAIZE
AGRONOMICAL PRACTICES
Integrated nutrient management for optimum
crop productivity and soil health
The experiment was conducted in upland maizepea cropping system under rainfed terrace
conditions at Langol Farm, with single or
combined application of crop residue, FYM, PSM,
Azotobacter and Rhizobium (for maize/pea) along
with 1/2 or 3/4th dose of inorganic fertilizers as subtreatment. The maize and pea variety used was
Mahi Kanchan and Arkel respectively.
The grain and stover yield increased
significantly with FYM @ 5 t/ha and was at par
with Crop residue + FYM @ 5 t/ha + biofertilizer
( Azospirillum + Bacillus polymixa ) over control
and recommended NPK. Maximum pod yield in
pea was obtained with the combined residual effect
of FYM @ 5 t/ha + biofertilizer + crop residue +
¾ NPK.

PULSES
Wide hybridization for transferring insect
resistance in pigeon pea
Twenty one entries of pigeon pea were collected
from different locations namely, ICRISAT,
Hyderabad, G.B. Pant University of Agriculture and
Technology, Pantnagar and ICAR Research
Complex for NEH Region, Umiam (Meghalaya).
These entries were evaluated in replicated trials
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for yield and yield contributing traits at foot hills
of Langol farm, Imphal during Kharif 2007-08. Out
of 21 entries, 4 entries confirmed their superiority
by yielding 2.6–3.1 t/ha. Maximum seed yield was
recorded in UPAS 120 (3.1 t/ha) followed by PA
134 (2.87 t/ha), 124 (2.6 t/ha) and ICPL 88034 (2.85
t/ha).
On the basis of agronomical traits and overall
performance under Manipur conditions 4 cultivars
of pigeon pea were selected for transferring insect
resistance from wild species. Crosses among
selected cultivars and wild species were attempted.
Interspecific hybrids will be grown during kharif
2008 and backcrossing will done. Crosses among
incompatible combinations will also be tried with
the help of application of plant growth regulators
during coming season.
Collection and characterization of rice bean
germplasm using morphological, SDS-PAGE
and isozymic analysis
Seed storage protein profiling of 94 accessions
was done through SDS-PAGE technique.
Considerable variation in relation to number of
bands of seed storage proteins was observed among
the accessions. Isozymic analysis is also being
carried out.
Collection and maintenance of germplasm other
than rice
Fifty six accessions of maize collected from
Ukhrul during last year have been maintained.
Thirty pigeonpea lines/varieties collected from
different locations have been evaluated and
maintained. Three wild species of pigeonpea
namely Cajanus scaraboides, C. platycarpus and
C.ajanifolius were also collected for their use in
breeding programme.

OILSEEDS
AGRONOMICAL PRACTICES
Different methods of lime application in
groundnut and soybean
The groundnut variety ICGS 76 was tested with
two main treatments, 1) Control and 2) Rhizobium
with three sub-treatments in the sub-plots viz i) No

lime(L0), ii) Lime in furrows @ 250 kg/ha, (LF),
iii) Lime pelleting (LP) with 400g per 10 kg seeds,
at Longol Farm, ICAR. The maximum yield was
recorded with furrow application of lime when
treated with Rhizobium (NC 92) and was at par
with Rhizobium treated pelleted seeds. The lime
pelleting of seeds (@400 g/10 kg seeds) could be
an effective means of low doses of lime application
to harvest yield at par with recommended 250 kg
furrow lime application, through effective
exploitation of BNF and thus cheaper. In soybean,
the maximum yield (14 q/ha) was recorded with
furrow application of lime when treated with
Rhizobium, while furrow liming and pelleting
without rhizobium yielded 1.13 and 1.2 t/ha
respectively (control 0.83 t/ha).
Identification of suitable groundnut varieties for
various intercropping systems
The field experiment was carried out in a split
plot design with three intercropping systems (rice
+ groundnut, maize + groundnut and green gram +
groundnut) in main plots and four varieties of
groundnut (ICGS 76, TKG 19A, JL 24 and ICGV
86590) in subplots replicated thrice. The highest
significant Groundnut Equivalent Yield (GEY) of
2.05 t/ha was obtained in maize + groundnut
intercropping system over other two intercropping
system. ICGV 86590 and ICGS 76 produced
significantly higher GEY over other varieties in
rice + groundnut and greengram + groundnut
intercropping system.
Organic farming in groundnut
A field experiment was carried out with 8
treatments consisting of different organic sources
of nutrients. All the treatments recorded
significantly higher pod yield over control. Among
the organic treatments vermicompost @2t/ha
produced the highest pod yield (1.8 t/ha) and haulm
yield followed by FYM @ 5t/ha. The highest
harvest index was recorded with application of
recommended dose of NPK, which was
significantly higher over all other treatments.
Identification of confectionary / large seeded
table purpose groundnut varieties
A field experiment was conducted at Langol
farm of the institute in a randomized block design
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with five confectionary groundnut varieties and
four replications. Among the varieties highest
number of pods per plant (9.06) and pod yield (2.1t/
ha) was recorded in the variety ICGS 76 followed
by TKG 19A and CSMG 84-1. The highest 100
kernel weight (49.57 g) was recorded by the variety
TKG 19A followed by GG 20 (48.63g).

FRUITS
DISEASES
Fruits of tomato Selection 9A

Survey and management of important disease
of passion fruit in Senapati District, Manipur
Village

Disease

Purul

Sporadic occurrence of leaf
spot disease
-do-doCollar rot
-do-

Kodei
Puni Pfosemai
Pudunamei
Punanamei

recorded in Sel.-11 followed by Sel.-7 (18.13 fruits/
plant). Highest yield was recorded in Sel. 9A (42.5t/
ha), closely followed by Sel. 7 (42.5t/ha). The
Selection 9A (RCMT-1) also proved its superiority
over the other lines in AICRP (V) trials and both
are also being evaluated under farmers’ conditions
at district level in Manipur.

BRINJAL

VEGETABLES
TOMATO
Evaluation of advanced lines of tomato
Twenty five advance breeding lines were
evaluated under valley conditions of Manipur after
kharif paddy to develop varieties for paddy fallows
having stress tolerance. Among F10 populations the
line TMC-2 recorded highest yield (34.7t/ha)
followed by TMC-1 (31.9 t/ha) and TMC-10 (31.4/
ha). Whereas in F11, line MCTR 7B recorded
highest yield (41.7t/ha) followed by MCTR-5
(36.9t/ha). Highest number of fruits were recorded
in MCTR-5 (38.4 fruits) followed by MCTR-10
(29.60 fruits) indicating that some of these lines
are very much potential like hybrids.
Evaluation of selections
Among the eight selections tested, maximum
number of fruits per plant (24.89 fruits) were

Evaluation of advanced lines for yield and
bacterial wilt resistance
Thirteen lines of brinjal developed at Manipur
centre were evaluated for their comparative
performance under Manipur conditions. The
highest yield per hectare was recorded in Sel. 3x8A
(27t/ha), followed by Sel.4x7B (23.9t/ha) as
compared to the standard check Arka Keshav
(20.3t/ha).

BEANS
Collection, evaluation and maintenance of beans
germplasm
Protein extraction from mature seed and
electrophoretic parameters for seed protein profiles
using SDS-PAGE, have been perfected for both the
French bean and cowpea. Data on presence or
absence of protein bands were recorded on gel for
all the available germplasm and subjected to the
analysis in order to get similarity index. Good
amount of variation was recorded in both the beans.
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Further studies on correlation will be helpful to
establish the relationship between presence of
particular protein and its effect on quality.

Performance of Colocasia genotypes under
Manipur conditions
Genotypes

Plant
height
(cm)

No. of
leaves/
plant

RCMC – 1
RCMC – 2
RCMC – 3
RCMC – 4
Muktakesi

77.46
52.57
62.20
66.93
69.00

19.24
12.15
11.94
16.83
17.00

TUBER CROPS
Evaluation of short duration cassava varieties
Seven varieties of CTCRI along with a local
check with three replications were tested during
2007 at Langol Farm. Highest tuber yield/ha was
recorded in var.Sree Prakash (38.37t) followed by
H-226 (35.56t) and H-165 (34.81t). Though, the
highest number of tubers per plant (11) and girth
of the tuber (15.03cm) was recorded in H-165, the
tuber yield/plant was comparatively low (2.35kg).
Local collection recorded the highest vegetative
growth but low yield (20.15t/ha).

Evaluation of orange coloured flesh sweet potato
varieties
Varietal evaluation
Under the foot hills conditions of Manipur out
of ten orange coloured flesh sweet potato varieties
tested along with a local check, the highest number
of tubers per vine (4), highest weight of marketable
tubers/vine (539g) and tuber yield/ha (29.99t) were
recorded in the var. Gauri.
Sensory evaluation of tubers
In the sensory evaluation of tubers of different
genotypes, the taste and overall acceptability was
highest in Acc. No. 420027 with 4.7 and 3.9 points
followed by Acc. No. ST-14 with 3.5 and 3.7 points,
respectively. Similarly, the consistency was also
highest in Acc. No. 420027 with 3.9 points.
Evaluation of clonal selection of colocasia
genotypes suitable for Manipur conditions
Four clonal selections from local genotypes of
Colocasia along with the var. Muktakesi were
evaluated. The highest yield of marketable tubers
(28.49t/ha) were recorded in the RCMC – 3
(selected from Chingpal) followed by 24.36t/ha in
RCMC – 2 (selected from Palgong). Low infection
of leaf spot was observed in both selections.

No. of
Yield
rhizomes/ (kg/ha)
plant
5.48
2.45
2.33
5.36
5.00

1822
2436
2849
1656
1515

Studies on the effect of spacing and fertilizer
management in yam (Dioscorea alata) inter
cropped in agro-forestry
Intercropped under tree bean (Parkia
roxburghii)
Highest tuber weight/vine (1500g) was recorded
in 90x90cm spacing followed by 75x75cm (1385g)
and 60x60cm (940g) indicating that tuber size has
increased as the spacing was increased. However,
highest tuber yield/ha was recorded in 60x60cm
spacing (25.1t) followed by 75x75cm and 90x90cm
indicates that the increase of tuber size due to wider
spacing could not be reflected in tuber yield/ha due
to higher number of plants.
Intercropped under agro-forestry
The results revealed that the tuber weight and
tuber yield/ha were increased as the increase in the
fertilizer dose indicated that yam has responded
well to the fertilizer dose. Similarly, highest tuber
yield/ha (19.1t) was recorded at 60x60cm spacing
followed by 90x90cm (15.4t) and 75x75cm (14.1t).

MM-1
Technology Mission for integrated development
of horticulture for north eastern states, Sikkim,
Jammu & Kashmir, Himachal Pradesh and
Uttaranchal
Standardization of production and protection
technologies
Varietal evaluation of passion fruit
Six accessions of passion fruit viz., Purple
(Manipur local), Sikkim local, Giant granadilla,
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Production of quality seed/planting material
Crop

Target

Target

Citrus seedlings (Khasi mandarin and Kachai lemon)
Passion fruit rooted plants var. Kaveri
Tomato seed
French bean
Strawberry
Mushroom spawn packets
Banana suckers plants
Turmeric var.Megha Turmeric-1

15000
2000
1000g
100 kg
2000 plantlets
10000 packets
20000 plantlets
15000 kg

14,355
2,997
1,265g
75kg
390 plantlets
5,350 packets
1,600 plantlets*
1,600kg

*The work will be initiated as the power supply position has improved recently

Meghalaya local, Kaveri (Hybrid), Exotic and
Philippines were collected and planted at Langol
Farm during August, 2004 for evaluation under hill
slopes as rainfed crop. Highest yield (13.42t/ha)
was recorded in var. Kaveri (Hybrid) closely
followed by ‘Yellow’ a derivative population of
var. Kaveri (12.62t/ha).
Bamboo drip in passion fruit
Experimental results revealed that 3 lit. water
per bamboo once in three days can safely keep the
plants alive under the foot hill conditions of
Manipur without much affect due to cold
temperatures. Fruit yield of 13.45t/ha was recorded
in bamboo dripped plants of Kaveri as compared
to 11.12 t/ha in untreated control.
Spacing trial in passion fruit
In conformity with the previous years results
spacing of 3x2m was found optimum for Passiflora
edulis on the slopes with a yield of 7.2 t/ha in Local
Purple and 3x3m for Kaveri with a yield of 11.4 t/
ha. In terraced slopes, 2x4m spacing intercropped
with turmeric and ginger recorded highest yield
(12.7 t/ha) with var. Kaveri as compared to 7.5 t/
ha in Local Purple. Kniffin system of training
without intercrop and telephone system of training
with intercrop were found best suitable on hill
slopes.
Effect of mulching and INM on the yield and
quality of pineapple
In an experiment with polymulch, drygrass
mulch and control (without mulch) as main plot
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factors and FYM, vermicompost and biofertilizers
as sub plot factors during July 2004 in order to
study the effect of mulching and integrated nutrient
management on pineapple. Evaluation of the ratoon
crops indicated that the days taken for the harvest
of third ratoon crop was the shortest (258days) in
untreated plots than those mulched with grass
(285days) and polythene mulching (292 days).
With respect of types of manures tried, the earliest
flowering was observed in Azospirillum (260days)
and the longest duration for flowering in
vermicompost (274days) treated plots. The highest
yield was recorded in polymulch (49t/ha) which
was followed by grassmulch (44t/ha) and nonmulched plot (42t/ha). Similarly, higher yield was
recorded in Azospirillum treated plots (44 t/ha)
followed by FYM (43.5 t/ha) and Azotobactor (43
t/ha).
Kiwi introduction, evaluation and
standardization of production technology
Five kiwi varieties viz. Allison, Bruno, Monty,
Abbott and Hayward were evaluated at four
locations. No flowering was observed under the
foot hill conditions of Imphal (800m above msl).
This may be due to non compliance of the
minimum requirement of chilling of kiwi for
flowering.
Hardwood cuttings treated with a mixture of
IBA (2500ppm) and NAA (2500ppm) solution for
30 seconds under intermittent mist for 2-3 minutes
every 20 minutes interval in a day with sand, farm
yard manure and soil as rooting media gave 70 per
cent success.
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trained in various aspects of citrus rejuvenation and
maintenance of orchards. Demonstrations were
conducted and critical inputs were given to all the
selected growers. The impact of this programme is
very impressive, thereby many village authorities
where Khasi mandarin is growing and decline is a
problem are approaching for similar programmes
in their villages.

Assessment of post harvest analysis
Physico-chemical analysis of passion Fruit
Particulars

Kaveri
(Hybrid)

Purple

1. Weight of fruit (g)
2. No.of fruits/vine
3. Yield/ha (t)
4. Acidity (%)
5. Ascorbic acid (mg/100g)
6. Reducing sugar (%)
7. Total sugar (%)
8. Non-reducing sugar (%)
9. TSS 0 Brix
10. Juice content (ml/fruit)

66.95
116
12.89
5.45-6.12
20.12-22-35
4.71-5.05
5.33-6.40
0.97-1.35
13.40-15.50
36.50-68.50

26.62
172
7.60
4.33-5.02
22.56-35.62
4.29-6.04
5.28-6.68
0.55-1.08
13.50-14.70
10.00-15.00

Turmeric: Analysis of curcumin
Samples from different districts of Manipur
were collected for the analysis of curcumin content
and the work is under progress.

Training on citrus rejuvenation

Citrus: Fruit quality evaluation
Parameter
1. Polar diameter (cm)
2. Equatorial diameter(cm)
3. Fruit weight (g)
4. Juice content (ml)
5. Juice (%) by weight
6. T.S.S. (%)
7. Acidity (%)
8. Ascorbic acid (mg/100g)
9. pH
10. Rind thickness (mm)
11. No. of seeds/fruit

Kachaim
lemon
5.32
5.01
79.93
27.29
31.15
8.44
6.11
47.50
2.89
3.49
11.3

AGROFORESTRY

Khasi
mandarin
5.65
6.46
114.85
44.4
38.7
12.06
0.88
14.54
3.95
3.09
16.6

National Network on Integrated Development
Jatropha (Sponsored by NOVOD Board)

Training and demonstration
Citrus rejuvenation programme
Three programmes were taken up (2-4 April, 07,
10-12 April, 07 and 21-23 January, 08) under the
Technology Mission (Horticulture) project in two
districts of Manipur viz., Tamenglong and Ukhrul
which are the major citrus growing areas.
Altogether 100 ha were covered under the
programme in ten different villages. From each
village 16 farmers were selected with the help of
village development authority and they were

Survey and collection of superior planting
materials (Seeds and cuttings)
Local survey was conducted and eight new
accessions were collected in addition to the existing
six accessions of previous year and the details of
collection are given below. The seed oil content of
Jatropha accessions MNJ-01 to MNJ-14 analysed
at TERI, New Delhi and MNJ-01 to MNJ-06 at
NBPGR, New Delhi. The survey in different
districts indicated large variation in the germplasm.
Out of 14 accessions analysed so far, two
accessions (MNJ 001 and MNJ 006) showed more
than 40% seed oil content. This indicates that there
is a good scope for exploitation of superior
accessions of Manipur for further improvement.
Seed characters of different accessions
Seed characters of different accessions were
studied . Among various accessions, the seed length
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varied from 15.08mm in MNJ-013 to 18.38 mm in
MNJ-015. The average breadth of seed ranged from
9.80mm in MNJ-013 to 11.19mm in JIP-02. The
seed thickness was the maximum in MNJ-014
(9.23mm) and the minimum in MNJ-013
(7.37mm). With respect to the weight of seeds,
MNJ-003 recorded the maximum value of 80.06g
and the minimum by MNJ-011(47.5g).
Progeny trial
Altogether 13 progenies were raised under this
trial during July, 2006 which includes two local
accessions (MNJ-002 and MNJ-005), four each
from Jabalpur and Jammu, two from Pantnagar and
one accession from DOR, Hyderabad. The data on
growth parameters reveals that Jatropha accession
No. DOR recorded the highest collar diameter
(40.63mm) followed by TFRI-04 (38.93mm) and
PJ-02 (38.73mm) while maximum number of
branches per plant were recorded with PJ-01 (3.4)
followed by PJ-02 (3.2).

Multilocational trial
National network trial
Altogether four accessions from Jabalpur and
two accessions from Pantnagar were obtained
under the national network trial and planted at a
spacing of 3x3 m in three replications during Aug.,
2006. At eighteen months after planting the
maximum collar diameter was observed in PJ-01
(30.60mm) followed by PJ-02 (29.34mm).
Similarly highest number of branches was recorded
in PJ-01 (4.30) followed by PJ-02 (3.5).
Zonal trial (Zone - I)
The trial with six accessions was taken up
during Aug., 2006. After 18 months of planting the
results on growth parameters shows that highest
Collar Diameter (47.04mm) and number of
branches per plant (4.3) were recorded in
Acc.No.PJ-01 followed by PJ-02 (42.34mm and
3.5, respectively).
Multilocational trial
The trial was taken up during July, 2007 at
Langol farm on hill slopes at an elevation of 800m
above mean sea level with ten superior accessions
obtained from different centres in India. The growth

parameters on these accessions were recorded.
Collar diameter ranged from 18.15cm (var.Jawahar
Jatropha) to 23.90cm (JPL-103). Similarly the plant
height ranged from 19.00cm (MPJ-55) to 28.3 cm
(JA-9).
Propagation techniques
Propagation through stem cuttings
Treatment with different rooting hormones was
tried in stem cuttings of accessions namely MNJ002, MNJ-004 and MNJ 005 for 24 hour duration.
The experiment showed that treatment with 50 BA
was effective in obtaining cent percent sprouting
in apical as well as basal cuttings.
Propagation through seeds: Standardization of
potting mixture composition
Eleven different combinations of potting
mixture were tried. The results indicated that after
60 days of sowing, the maximum seed germination
of 54.29 per cent was obtained with soil + FYM at
1:1 ratio and the lowest (25.71%) in soil + sand +
FYM at 1:1:1 ratio and sand + FYM at 1:1 ratio.
Effect of pre-treatments on seed germination
and growth of Jatropha
The results showed that, among the various pretreatments, untreated seeds resulted in the
maximum germination percentage over all the
periods of observation which was followed by
seeds treated with 20ppm GA 3. This could be
attributed to the release of phenolic compounds
while soaking the seeds with water or other
substances which in turn could have interfered with
the germination.
Studies on germination of seed
The percent germination of seed was maximum
(76.62) on 30 days after sowing irrespective of the
pre-treatments given. Thus, it can be inferred that
the time required for maximum germination of
jatropha seeds is 30 days.
Package of practices
Standardization of spacing for rainfed condition
on hill slopes
In order to standardize the spacing requirement
of jatropha, an experiment with three spacing (2m
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x 3m, 3 m x 3 m and 3m x 4m) was taken up on 2
local accessions MNJ 002 and MNJ 005. The
experimental results revealed that MNJ 005 spaced
at 3m x 4m gave highest fruit yield of 68.76 kg/ha.
The maximum seed yield (31.47 kg/plant) was
found again with MNJ 005 spaced at 2m x 3m, at
par with MNJ 005 at 3m x 4m spacing.

AGRICULTURAL ECONOMICS

In the jatropha plantation at the farm, the
Ageratum conyzoides weed was infected with vein
yellowing virus. The virus present in Jatropha and
Ageratum was identified as a Begomovirus.

An economic evaluation of aquaculture based
farming systems in Manipur
Studies on yield gap analysis among the
different aquaculture based farming systems
indicated that under fingerling production the
overall yield gap of the sample farmers was 3.35
lakhs per hectare. The yield gap between potential
yield and average yield under seed production was
highest for the credit and trained farmers. The same
trend was found for composite fish culture. It
indicates that training alone could not increase the
productivity of fish seeds and composite fish
culture in the absence of sound institutional credit.
Under paddy cum fish culture, the overall yield
gap of the sample farms was found to be 625 kg
per hectare which was about 24.43 per cent of the
potential yield. Thus to integrate fisheries and
agriculture, multi-sectorial integration between
various government agencies involved in fisheries
and agriculture is essential. The various sub-sectors
in agriculture need to recognize paddy cum fish
farming as a distinct and viable farming system
that farmers can choose to adopt wherever the
physical conditions are appropriate. Proper
guidelines should also be in place to safeguard that
the fish culture component not be overdone to the
detriment of rice production.

DISEASES

Problems and constraints of aquaculture in
Manipur

INSECTS AND PESTS
Studies on insect pests and diseases of Jatropha
curcas
Incidence of mosaic disease in jatropha
District

Place

Incidence
(%)

Imphal West
Imphal East

Langol
Keirao wangkhem
Maibing Kom
Oklong Khunou
Karong

74.55
10
5.2
7.8
5.7

Senapati

Incidence of powdery mildew and virus
infection in jatropha at Langol farm, ICAR
Acc. no.

Total
no. of
plants

MNJ002

79

MNJ005

78

No. of
plants
infected
with
virus
only

No. of plants
infected
powdery virus &
mildew powdery
mildew

6
(7.59%)
10
(12.82%)

15
(18.98%)
2
(2.56%)

49
(62.02%)
53
(67.94%)

Problems and constraints
Loss due to flood
Poor quality of water
High cost of construction and
maintenance of ring bunds/ponds
Lack of institutional credit
Lack of scientific fish culture
Non-availability of fingerlings
of desired size
Loss due to drought
Loss due to low temperature
Loss due to diseases
Lack of marketing facilitates

Respondent
70%
65%
93%
95%
87%
30%
12%
8%
5%
nil

Marketing of fish is at all not a problem in
Manipur. Thus, for increasing fish production in
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the state the following policy implications are
necessary. Necessary training on scientific fish
production will help in improving productivity and
reduce yield gaps. Widespread introduction of ricefish concepts to communities, coupled with
demonstrations in farmer’s own fields, and linking
of the rice-fish approach with the Krishi Vigyan
Kendras is likely to result in sustained adoption.
The fisheries agencies will need to put further
efforts in the establishment of viable state fish seed
production and distribution system operated by
private sector so that fingerling of the desired
species and size are readily available to the farmers.
Thus, each district should have hatchery and
nursery for fingerlings production. Institutional
credit facilities can be extended for pond
construction, maintenance and fingerlings
procurement. Flood management and engineering
efforts should be made to avoid losses due to
recurrent flood and water seepage in the area.
Socio-economic analysis of agricultural systems
in the hillside areas of Churchandpur,
Tamenglong and Chandel districts, Manipur
The land use system indicated that 16.94 per
cent, 8.3 per cent, 52.38 per cent , 13.23 per cent
and 2.13 per cent of the operational area were under
wetland paddy, terrace, jhum, fruits and forest
plantations respectively. The overall cropping
intensity came out to be 98 per cent. The
productivity of Jhum rice and wetland rice were
1.2 tons and 2.4 tons respectively. King chilly was
found to be an important cash crop in the study
area which could realize average gross returns of
Rs.50, 000 to 70,000 per hectare. Pigs and poultry
are the important animals of the district which
constituted about 80 per cent of the total livestock
population. Indigenous breeds of both poultry and
pigs are mostly rear in the village which needs
attention for improvement.
The income distribution analysis indicated that
majority of the households fall under the poor and
very poor category (65.03%) followed by medium
category (30.06%) while rich category household
formed only 4.91% of the total households.
Livelihood analysis indicates that agriculture
is the major source of income for the farmer of the
village except the rich category households as
evident from its share of total income i.e. medium

(82.17), poor (55.36%) and very poor (55.54%).
For rich category households income from off farm
income including service and business contributed
a lion’s share of 77.48% and thus, income from
agriculture being 22%. The medium, poor and very
poor category households depends mostly on
casual labour and selling forest products to
supplement their meager agriculture income for
livelihood. None of the household in the village
practice small scale industry as source of
livelihood. The average annual income ranged from
Rs.19555.00 in very poor category households to
Rs.133050.00 under rich category households.
Expenditure on food items constituted a major
share in the total expenditure followed by children’s
education and clothing. It reveals that children’s
education is considered as priority irrespective of
their wealth status which is a positive sign. The
over all livelihood analysis indicated that about
95% of the household are under poverty line
because of the practice of subsistence farming.

SEED TECHNOLOGY
Feasibility study on scientific production and
storage of farmers’ saved seed in major crops
The quality of farmers’ rice seed under
treatment (supervision) in the valley districts were
found superior over their neighbours’ saved seeds
(check) (Table 1). The off types present were as
low as 0.6% as compared to 26..5% in the check
(neighbours’ field). The obnoxious weeds were
very high (16.75%) in the checks while it was
weeded out (not found) in plots under treatment.
240 rice seed samples collected during the year
1996-97 from all the districts were found to contain
15.6-28.7% off- types, 12.6-26.4% weed seeds and
14.7-27.5% diseased seeds.
Rabi maize for seed production as time isolation
at farmer’s field
In maize (var.Pusa Composite-3) the seeds
under time isolation in farmers’ (rabi sown) fields
were able to maintain purity of 86.33% after 2
sowing seasons as compared to that of 64.23% in
the neighbours’ plots under summer/kharif
planting. 28 kg of basic seeds of rapeseed M-27
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was purified in the ICAR farm of Manipur centre
to be given for time isolation for checking cross
pollination by insect (bees) started under farmers’
conditions.
Table 1. Quality of farmers’ own produced rice
seeds under supervision and
neighbours’ seeds in two valley districts
of Manipur
Standard (Indian
minimum
standard)
Pure seed (98%)
Inert matter (2.5%)
Weed seed (10/kg)
Germination (80%)
Moisture content (%)

Seed under
treatment
(supervision)
99.80%
0.54%
1.8
86.54%
12.54%

Neighbours’
seed
94.12%
17.04%
25.22
82.12%
13.43%

Seed storage in charcoal desiccated beans at
farmer’s condition

In farmers’ conditions, seeds stored under the
charcoal desiccated bins were found superior to
those stored under ambient conditions. Seed
moisture remained low at 9.1% moisture (w/w) in
maize (as against 13.6% under ambient conditions)
and 9.02% in rice (vs.12.6%). Seed germination
was retained at 80.5% after 20 months in rice
(02.12% in ambient) and 76.22% (vs.00.0%) in
maize. In rapeseed M27, moisture content was
6.4% and germination was 86.48% (vs.65.33%).
Maintenance breeding of locally released/
recommended varieties of important crops
Rice varieties being released from this centre
are being maintained through panicle row selection

and basic seeds are being produced every year.
Seeds were supplied to the certified seed growers
through the Agriculture Department, Manipur. Prekharif rice varieties, viz., RC Maniphou-4 and RC
Maniphou-5, panicle rows were raised from the last
years’ selected row. For kharif varieties viz., RC
Maniphou-6, RC Maniphou-7 and Lungnilaphou,
seed crops were raised and true to type panicles
were selected.
During the year 2475kg basic seeds of
Lungnilaphou, 2585kg of RC Maniphou-7, 848kg
of RC Maniphou-6, 715kg of RC Maniphou-5 and
825kg of RC Maniphou-4 were produced under
different classes of seeds. In maize, Pusa Maize
Composite 3, sixth generation maintenance was
carried out by raising in the winter (December) as
time isolation. The purity was maintained and
selections were made for true to type plants.
Seed Storage: Use of botanicals in seed storage
Locally harvested seeds of rice, maize, soybean
and rapeseed treated with the plant powders at 4g/
kg seed were stored under both ambient and
charcoal desiccated conditions. Seed stored under
desiccated conditions showed superior both with
and without treatments up to eight months of
storage. Charcoal desiccation could reduce seed
moisture content to 1.5 to 2% thereby maintaining
germination.
Seeds under the desiccated conditions were free
from insect and seed fungi. At 20 th month of
storage, the viability remained at 84.23% in rice,
78.65% in maize, 86.0% in rapeseed and 78.5% in
soybean. After 14 months of storage under ambient
conditions, the seeds lost viability below the
certification standards.
Table 2. Mean germination per cent and seed
moisture content after 20 months of
storage under charcoal desiccated and
ambient conditions
Crop/ Variety

Charcoal
desiccated

Ambient

Rice: Maniphou 7
Maize: PMC 3
Soyabean: JS335
Rapeseed: M-27

84.23%(10.9)*
78.65%(11.23%)
78.50% (9.25%)
86.52% (8.7%)

32.85 %( 12.65%)
2.50% (12.80%)
0.25 %( 10.2%)
98.00 %( 7.25%)

* Per cent moisture content (w/w)
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Development of seed production packages of
major crops in north east
In a study to develop suitable Seed Production
technologies in major crops of the region, seed
crops of six different crops viz., rice, maize,
rapeseed, pea, soybean and groundnut were raised
with recommended varieties. In rice, four varieties,
viz., RC-Maniphou-7, RC-Maniphou-6 and
Lungnilaphou were taken for Kharif and RCManiphou-4 and RC-Maniphou-5 were taken for
pre kharif season. In Maize, composite varieties,
Pusa Composite 3 and Navjot were taken. In pea,
varieties Rachana and Arkel, in soybean, JS-355,
in rapeseed, M-27 and in groundnut, ICGS-76 were
taken. Treatments were initially taken up for sowing
time, isolation time, rouging frequencies, selection
in maize and rapeseed, maturity and harvest stages.

ANIMAL SCIENCE

hormones Ovaprim and Ovatide in three intensity
levels. It was found that, all the intensity levels of
hormones Ovaprim and Ovatide could enhance the
fishes to breed and lay eggs whereas no breeding
was observed in control set. The latency period was
found to be 7-8 hours. The egg output / female was
highest with Ovaprim at a dose of 0.5 ml/kg of
female and 0.2 ml/kg of male body weight and with
Ovatide at a dose of 0.4 ml/kg of female and 0.2
ml/kg of male body weight. The number of eggs
released by the female (40-45g body weight) was
ranged from 3500 to 4000. The oocyte diameter
was found to be 3.5 ± 0.5 mm in size. Fertilization
rate and hatching rate was found to be 55.7 ± 1.50
% and 53.42 ± 2.31% respectively with Ovaprim
dose of 0.5 ml/ kg of female and 0.2ml/kg of male
body weight and 52.3 ± 1.50% and 51.48 ± 2.11 %
respectively with Ovatide dose of 0.4ml/ kg of
female and 0.2ml/kg of male body weight. In
comparison, Ovaprim showed better efficacy than
Ovatide in producing more numbers of hatchlings.

FISHERIES
Studies on the effect of various inducing agents
in breeding performance of Asian catfish
(Clarias batrachus (Linn.) in Manipur valley
An experiment was conducted to induce
ovulation in Asian catfish, Clarias batrachus by a
single injection of Wova FH. The highest number
of eggs was stripped after 26h of post injection of
1.0 ml Wova FH kg -1 body weight of female. The
fertilisation and hatching percent of eggs had
significantly increased with increase in latency
period to 25h at a dose of 1.0 ml Wova FH kg -1
body weight. The latency period of 25h and dose
of 1.0 ml Wova FH kg -1 body weight of female
was found to be suitable to obtain best spawning
performance and good quality eggs and larval
production in Clarias batrachus. The fertilization
of egg was 58 % and hatching of 45% with this
dose. Incubation period was more than 35 hours.

Labeo bata embryo development at 27 0C: (A) 2h
post fertilization (pf), (B) 13h pf embryo prior to
hatching, (C) Just hatched out larva (3.8 ± 0.2
mm)

Studies on the comparative efficacy of Ovaprim
and Ovatide in induced breeding of Labeo bata
(Hamilton) in Manipur
Induced breeding of the Indian minor carp,
Labeo bata (Ham.) was conducted using synthetic

Studies on the genetic diversity and speciesspecific DNA markers of five species of Puntius
in Manipur
The genus Puntius Hamilton comprises a group
of species of the Cyprinid family, which are
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Training on induced breeding of Magur
(Clarias batrachus)

RAPD profile of 10 individuals of P. sophore

commonly known as barbs. About 14 species of
Puntius are reported from Manipur. The genetic
variation and phylogenetic relationship between
five Puntius sp. namely P. bizonatus, P.
manipurensis, P. sophore, P. chola and P. jayarami
found in Manipur are under study using RAPDPCR with primer OPC-05 (lane 1-10) M- 100 bp
DNA ladder.

Front Line Demonstrations

TRANSFER OF TECHNOLOGY
The sweet potato variety Gauri has been
identified as superior genotype for tuber yield under
the foot hill conditions of Manipur. The vine
cuttings of these genotypes were supplied to the
farmers of three villages in Chandel district of
Manipur on a seed village concept and the results
are very encouraging

Sl. Crop

Farmers Area
(No.)
(ha)

1. Groundnut
2. Soybean
3. Black gram
4. Rice (Kharif)
5. Rice (Pre-kharif)
6. Hybrid cabbage
7. Garden pea
8. Onion
9. Tomato
10. French bean
11. Bhindi
12. Fishery
13. Home science
(Weaning diet)
14. Animal Science
Total

35
13
13
21
25
20
4
15
8
5
5
21
11

5.5
2.5
2.5
150.0
11.3
4.0
1.0
3.0
1.0
0.5
1.0
9.0
1.0

7
203

192.39

Imphal West
Discipline

1. Agronomy/Extension
2. Horticulture
3. Fishery
4. Home Science
5. Animal Science
Total

PF

8
4
5
6
3
26

RY

2
1
6
3
1
11

EF

1
1
1
2
0
5

155

Total

11
6
12
11
4
43

Participants
M

F

158
62
371
4
60
655

40
101
102
143
32
418

Venue
Total

On

Off

196
163
473
147
92
1071

4
2
9
9
4
28

7
4
3
2
0
16
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Churachandpur
Discipline

1. Soil science
2. Horticulture
3. Fishery
4. Animal science
5. Home science
6. Plant pathology
7. Extension
Total

PF

7
10
4
9
9
6
6
51

RY

EF

1
1
1
1
1
5

Total

8
11
6
10
10
8
8
61

Front Line Demonstrations

11
16
10
14
18
11
10
90

Participants
M

F

98
126
94
114
6
134
39
611

81
80
46
96
183
76
116
668

Venue
Total

On

Off

179
206
140
120
189
210
155
1279

1
8
4
8
6
5
8
40

7
3
2
2
4
3
21

Front Line Demonstrations

Sl. Crop

Farmers Area
(No.)
(ha)

Sl. Crop

1. Groundnut
2. Soybean
3 .Black gram
4. Rice (Kharif)
5. Hybrid cabbage
6. Garden pea
7. Tomato
8. French bean
9. Bhindi
10. Mustard
11. Broadbean
12. Brinjal
13. Home science
14. Animal Science
Total

12
7
8
7
10
8
4
10
10
5
2
5
10
10
108

1
2
3
4
5

3.0
2.0
5.0
9.0
1.0
5.0
0.1
1.0
0.5
5.0
0.5
0.1
32.20

Farmers Area
(No.)
(ha)

Rapeseed
Field pea
Rice
Cabbage
Garden pea
Total

10
20
15
15
6
66

5.0
2.0
5.0
6.0
2.0
20

Chandel
Discipline

1. Plant Breeding
2. Horticulture
3. Animal Science
4. Home Science
5. Agril. Engineering
6. Agril. Extension
Total

PF

180
260
240
200
200
120
1200

RY

15
50
20
70
20
40
215

EF

15
10
20
40
45
130
156

Total

14
17
14
16
12
11
84

Participants
M

F

97
140
113
15
210
125
700

113
180
167
295
10
80
845

Venue
Total

On

Off

210
320
280
310
220
205
1545

2
3
1
6
1
8
21

12
14
13
10
11
60
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WEATHER
The maximum average temperature (29.6ºC)
was recorded in the month of May and the
minimum average temperature (14.6ºC) in January,
2007. However, the 5th May was observed as the
hottest day of the year with a temperature of 34.0ºC
and 17 th January was the coldest one with a
temperature of 11.8ºC. The maximum relative
humidity 88.2% was observed in July and the
minimum 39.6% was recorded in March. The total
annual rainfall recorded during 2007 was 3698 mm
with 156 rainy days. The maximum rainfall of
718mm and rainy day (26) was recorded in the
month of August. The maximum rainfall, recorded

in a single day was 108 mm, on 2nd September 2007.
Daily weather data viz., temperature (maximum
and minimum), relative humidity (maximum and
minimum), wind direction, rainfall and cloudiness
were recorded and the data were sent to Indian
Metrological Department, Pune for mathematical
model. The weather conditions were predicted for
next four days and a copy out put data were sent
back to the centre. Based upon the weather
forecasted, agriculture operation in and around
Kolasib were released as bulletin from the centre
to the farmers.

Table 1. Mean monthly weather parameters of ICAR Mizoram Centre, Kolasib, Mizoram for the
year 2007
Month

January
February
March
April
May
June
July
August
September
October
November
December

Temperature(0C)

Relative humidity

Min.

Max.

Min.

Max.

14.6
16.8
19.5
21.2
23.1
23.2
22.9
23.1
22.7
21.5
19.9
15.3

21.2
23.2
26.8
28.2
29.6
28.5
27.4
28.8
28.0
27.2
25.9
22.3

49.8
51.5
39.6
57.8
62.3
68.0
80.4
75.5
79.1
69.3
69.6
59.1

62.5
63.7
59.0
71.5
74.1
77.0
88.2
88.1
81.8
81.7
79.3
73.0
Total

161

Total rainfall
(mm)
80.0
30.0
309.5
403.0
670.0
395.5
718.0
705.5
281.5
105.0
3698

No of rainy
days
6.0
3.0
14.0
16.0
19.0
26.0
26.0
23.0
14.0
6.0
153
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RESEARCH ACHIEVEMENTS
spacing of 20X10cm produced maximum plant
height (82.33 cm), number of tillers/ sq.m (258.00),
number of grains per panicle (102.66) and grain
yield point of view (3.33 t/ha), followed by 2 hand
weeding (HW) alone and 1 HW + Surface mulching
with farm waste.

CROP SCIENCE
RICE
Experiments on variety evaluation for upland
rice, lowland rice, ragi and maize were conducted
but yield data could not be collected due to severe
rodent infestation during grain filling stage due to
‘Mautam’ 2007
Effect of integrated nutrient management in
upland rice
The maximum plant height (86.11 cm),
maximum number of tillers/ sq.m (263.88),
maximum number of grains per panicle (82.55) and
grain yield of rice(3.07 t/ha) were recorded with
integrated management (FYM 10t/ha+ BF +
NPK40:30:20 kg/ha), followed by 100% inorganic
farming (80:60:40 kg N, P and K/ha) .
Effect of nutrient supply system through
organic manures
Application of FYM @15t/ha resulted in
maximum plant height (75.66 cm), number of
tillers/ sq.m (235.55), number of grains per panicle
(83.11) and yield (2.91 t/ha) followed by pig
manure@ 10t/ha

INSECTS AND PESTS
Rice yellow stem borer, Scirpophage incertulas
Walker, Pyraustidae, Lepidoptera
The yellow stem borer is the dominant and the
most destructive one. It is a regular pest in almost
all districts of Mizoram. The extent of crop loss
varies from one to nineteen per cent in early-planted
and 25-50 per cent in late planted rice crops.
Striped rice borer, Chilo suppressalis Walk,
Crambidae, Lepidoptera
Damage is caused to upland or lowland rice
when the crop is at the ‘bunting’ or ‘pregnant’ stage.
The damage is not easy to see as the plants may
still remain green in colour. The only sign that a
pest is present may be when the ear fails to emerge
or if the rice ear does manage to emerge it may not
produce full grains; such empty ears may be white
in colour.

Weed management in organic rice cultivation
Rice variety IURON -514 was planted and a
uniform dose of FYM @ 15t/ha was applied with

Rice leaf folders
Three species are present in Mizoram viz.,
Cnaphalocrocis medinalis, M. patnalis, M. ruralis.
Of these, C. medinalis was identified as the

Stem borer adult

White ear symptom
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dominant species in Mizoram The damage is
caused by the caterpillars which fold the leaf blades
into tubular structures and feed on the green leaf
tissues within these structures.
Rice earhead bug, Leptocorisa orotorius
(Thunb.) and L. acuta, Alydidae, Hemiptera
In Mizoram, 25-40 per cent grains were
damaged due to its infestation.

sporadic pest which occasionally causes serious
loss to rice crops in almost all districts of Mizoram.
Green leafhoppers (GLH), Nephoteltix spp.,
Cicadellidae, Hemiptera
Nephoteltix virescens was identified as the
dominant species in Mizoram. When the epidemic
is severe, 100 per cent yield loss can occur.
White backed planthopper, Sogatella furcifera
(Horvath), Delphacidae, Hemiptera
The white backed plant hopper (WBPH) has
emerged as a major pest of rice in the recent years
destroying sizeable proportions of the crop. This
occurs in both upland and lowland rice
environments.
White grubs, Holotrichia spp., Melolonthidae,
Coleoptera
The grub is about one half or an inch in length
and may be found in the soil beneath the damage
rice plants.

Earhead bug

Rice Thrips, Stenchaetothrips biformis (Bagnall),
Thripidae, Thysanoptera
The rice thrips is a sporadic pest of upland and
lowland rice infesting mostly young plants. The
infestation of thrips was found almost in all districts
of Mizoram.
Rice skipper, Pelopidas mathias F., Hesperiidae,
Lepidoptera
Skipper is a one of the important pest of rice,
with extensive distribution in rice growing regions
especially in the upland rice. It is common pest on
rice throughout Mizoram.
Rice swarming caterpillar, Spodoptera mauritia
Hub., Noctuidae, Lepidoptera
The rice swarming caterpillar S. mauritia is a

Gall midge, Orseolia oryza (Wood-Mason),
Cecidomyiidae, Diptera
The yield loss due to gall midge varies from 3
to 70 per cent.
Rice Whorl Maggot: Hydrellia philippina
Ferino, Ephydridae, Diptera
In Mizoram, it caused 5 to 10 per cent yield
loss on the first crop during May to September.
The possible reason for the reported yield loss may
be due to the inability of the plants to fully recover
from the whorl maggot damage.
Other insect pests of rice
Some insects like orange winged hopper, pollen
feeding beetles, etc. are predominant pests in rice
growing areas of Mizoram.

Orange winged hopper

Pollen feeding beetles
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Table Varietal screening of insect pests of rice
Name of the insect pests

Rice varieties
RCPL-76

Rice stem borer
Rice leaf folder
WBPH
White leafhopper
Thrips
Green leaf hopper
Blue leaf hopper
Grass hopper
Flea beetle
Pollen feeding beetle
Spider
Natural enemies

*
*
*
*
*
*

RCM-11

RCPL-1-126

RCPL-1-122

*
*
*
*
*
*
*
-

*
*
*
*
*
*
*
*
-

*
*
*
*
*
*
*
*
*
*
-

MAIZE
AGRONOMICAL PRACTICES
Effect of integrated nutrient management
practices in maize
The maize crop with a row to row spacing of
50cm and 20 cm plant to plant produced maximum
plant height (202 cm), cob length (17.11cm),
number of grains per cob (496.66) and the highest
grain yield (5.17 t/ha) with FYM 10t/ha+ BF +
NPK40:30:20 kg/ha, followed by 100% inorganic
management (80:60:40 kg N, P and K/ha).
Effect of organic manures in maize
The maximum values for cob length (11.88),
number of grains/cob (363.13) grain yield (37.11
q/ha) were recorded with FYM @15t/ha, followed
by pig manure @ 10t/ha (10.77).

RCM-22
*
*
*
*
*
*
*
-

RCM-18
*
*
*
*
*
*
-

Weed management in organic maize cultivation
Maize variety RCM 1-1 was planted following
a spacing of 50X20 cm and a uniform dose of FYM
@ 15t/ha was applied. The maximum values for
cob length (19.00 cm), number of grains/ cob
(458.33) and grain yield were recorded with stale
seed bed + 2 hand weeding (HW) and 1 HW +
surface mulching with farm waste.

INSECTS AND PESTS
Maize stem borer, cob borer and aphids were
the major insect pests of maize both in Jhum and
terraced fields in Mizoram. Termites were also
found in the early crop stage. The incidence of pink
borer was very low. Maize stem borer infestation
was seen usually a month after sowing. The pest
caused windowing and dead hearts. The infestation
was noticed till harvest. The caterpillar was
yellowish brown with brown head.

Stem borer symptoms
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crop. Pod boring weevil alone caused 70 to 80 per
cent damage to the pods and 40-50 per cent to the
grains.

PULSES
Lentil
Varietal evaluation trial on lentil in foot hills
Eighteen varieties were tested. The maximum
plant height (71.00 cm) was recorded with variety
L7-714. Maximum number of branches/ plant (6.2)
and the highest seed yield 1.0 t/ha was recorded
with variety L7-710.
Varietal evaluation trial on lentil in foot hills
Nineteen entries were evaluated. The maximum
plant height (68.1 cm) was recorded with variety
L7-829. Maximum number of branches/ plant
(10.8) with variety L7-802 and highest seed yield
(2.9 t/ha) was recorded with variety L7-829

Field pea
Varietal evaluation trial on field pea
Twenty varieties evaluated. The highest grain
yield was recorded with variety P7-672 (3.0 t/ha)
followed by P7-651(2.5 t/ha).The maximum plant
height (109.7 cm) was recorded with variety P7663. Maximum number of branches / plant (11.1)
was recorded with variety P7-676. Maximum
number of pods/ plant (86.00) was recorded with
P7-676.

INSECT AND PESTS
Red gram
Pod boring weevil, stem borer, pod fly were the
major insect pests of red gram. Among these insect
pests, pod boring weevil was serious pest on this

Lentil
Pod borer, leafhoppers and aphids were the
major insect pests of lentil in Mizoram.
Leafhoppers and aphids sucked the sap from the
plants and caused yield loss up to 10-15 per cent.
Some of the insects like ash weevil, grasshopper,
etc were minor insect pests.
Pea
Pod borers, plume moth, pod fly, blue butterflies
were recorded as major insect pests of pea in
Mizoram.
Green gram/black gram/rice bean
Blister beetle was the most serious pest of green
gram and caused yield loss up to 25-30 per cent.
The insect pests of green gram recorded were stem
fly, blister beetle, flea beetle, aphids, jassids, leaf
folder, green shield bug, leaf footed bug, pod bug,
grasshopper and semilooper.
Lab-lab
Blister beetle was the most serious pest and
caused yield loss up to 30-40 per cent. The major
pests of lab-lab recorded were semilooper, pod
borer, leaf folder, blue beetle, pod bug, blister
beetle, aphids and pod boring weevil. Some of the
minor insect pests were hairy caterpillars and ash
weevil.
Cow pea
The major insect pests of cow pea recorded were
pod bug, pod boring weevil, blister beetle and hairy
caterpillar. Cow bug was considered as minor insect
pests.

Adult of pod boring weevil

Grub of pod boring weevil
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folders, voracious feeders caused loss in soybean
yield up to 10 per cent during kharif season.
Soybean stem fly on soybean caused 15-20 per cent
yield loss.

OILSEEDS
AGRONOMICAL PRACTICES
Varietal evaluation trial on confectionary
groundnut
Eight varieties were evaluated with spacing of
45 cm X 10 cm. A uniform dose of FYM @ 10t/ha
was applied. Maximum pod yield 2.2 t/ha was
recorded with variety ICGS-76 followed by M-13
(2.2 t/ha). Maximum plant height (70.9 cm) was
recorded with variety ICGV-86590. Maximum
number of pods/ plant (22.7) was recorded with
variety M-13.
Front line demonstration on groundnut
Front line demonstrations were conducted at the
research farm in collaboration with the NRCG
Junagarh.

INSECTS AND PESTS
Mustard
More than 30 insect pests were found to infest
the mustard viz., mustard sawfly, cabbage
butterflies, flea beetle, pod borer, aphids, pod
sucking bug, etc. Mustard aphids are the main pest
of mustard causing 25-30 per cent reduction in
yield. Cabbage butterflies are the common insect
pest causing yield loss to the mustard crop. Mustard
sawfly is a serious pest on seedling stage. Flea
beetles were found throughout the cropping season.
Groundnut
Groundnut was damaged by a number insect
pests of which hairy caterpillar, leaf miner, leaf
webber, blister beetle, aphids, white grubs, earwig,
termites, were important pests. The leaf miner was
very serious pest and it caused yield loss up to 2025 per cent. The soil insect like termites, earwig
and white grub were major yield limiting factors.
Hairy caterpillar
Soybean
In Soybean stem fly, leaf webber/folder, aphids,
etc. were the most destructive insect pests. These

FRUITS
INSECTS AND PESTS
Citrus
In the north eastern hilly region 26 species have
been recorded attacking citrus. Insect pests
attacking citrus (Khasi mandarin) are citrus leaf
miner (P. citrella Stainton), lemon butterfly
(Papillio demoleus L.), scale and mealy bug.
Citrus leaf miner, Phyllocnistis citrella
(Stainton), Gracillariidae, Lepidoptera
Citrus leaf miner larvae feed by creating shallow
tunnels, referred to as serpentine mines, in young
leaves. Usually only one leaf mine is present per
leaf but heavy infestations may have 2 or 3 mines
per leaf; up to 9 mines on large leaves have been
found in Mizoram.
Citrus or lemon butterfly, Papilio demolious L.,
Papilionidae, Lepidoptera
Infestation was more in nursery and young
plantations where the seedlings and new flushes
were defoliated.
Scale insect, Aonidiella auriantii Maskell,
Diaspididae, Hemipetra
More than 50 species of scales have been
recorded feeding on citrus. Scales are more
prevalent in the temperate conditions. The soft
scales the have no separate cover but sometimes a
hard skin or a protective waxy secretion.
Citrus scales are of two distinct types-armoured
scales, which have hard cover separate from the
body providing protection to the body underneath.
Mealy bug, Planoccus citri Risso,
Pseudococcidae, Hemiptera
Mealy bugs are another group of insects with
serious consequences. Here, the seedlings and
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leaves are attacked. Citrus mealy bug, the most
common species, has a pinkish body that is visible
through the powdery wax. The filaments around
its margins are not appreciably longer at the
posterior end.
Banana
Banana is the second most important crop in
Mizoram. The most important insect pests of
banana recorded were leaf and fruit scaring beetle,
rhizome weevil, pseudostem weevil, skipper and
aphids.

Leaf and fruit beetle
(Brown)

Leaf and fruit beetle
damage

Leaf and fruit beetle
(Black)

Weevil damage

Skipper parasitoid
emerging from
skipper pupa

Pupa of banana skipper

Passion Fruit
The most important insect pests recorded were
fruit flies, vine bug, stink bug, leaf beetle, etc. If
fruits are punctured when nearly mature, the only
effect is an external scar and it cause yield loss up
to 10-15 per cent damage to the fruits of the passion
fruit.

Fruit fly damage

Papaya
The most important pests recorded were weevil,
mite, etc. In the nursery leaf folder was the most
important insect pests.
Grub of pseudostem
weevil

Pupa of pseudostem
weevil

Adult emerging from
coccon

Weevil damage

Weevil
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Mango
Most important and serious pests of mango in
Mizoram were stone weevil, scale insect, fruit flies,
leaf webber, stem borer, leaf gall, shoot borer, etc.
Some insect pests like shoot borer, leaf webber,
leaf twisting weevil were of minor importance.

Mite

Litchi
Indigenous varieties are common and grown in
the lower altitude of the region. Fruit and stone
borer, sucking bug, leaf webber, mite, etc. were
the most serious pest of litchi in Mizoram. The fruit
and stone borer damage was recorded up to 25 per
cent in the litchi orchard.

Mite damage

Mite damage (webbing)

Guava
Guava was found infested by more than 25
insect pests in Mizoram and among them guava
trunk borer, scale, fruit sucking moth and fruit flies
were the most serious pests. The trunk borer losses
in the guava orchard ranged from 25-75 per cent.
The fruit sucking moths are major yield and quality
limiting factor in guava cultivation. Some noninsect pests like rat are also causing damage to the
guava fruits. Tea mosquito bug was the major insect
pests present almost throughout the period and it
caused yield loss up to 15-20 per cent.

Trunk borer symptoms

VEGETABLES
INSECTS AND PESTS
Tomato
Insect pests of tomato recorded damaging were
fruit borer, thrips, aphids, jassids, leaf miner, etc.
Fruit borer caused yield loss up to 20-25 per cent
in Mizoram.

Trunk
borer grub

Tomato fruit borer and its damage symptoms

Fruit sucking moth and its damage symptom
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Chilli / Capsicum
The major insect pest recorded aphids, fruit
flies, scale, mealy bugs, whitefly, stink bug, flea
beetle, etc. Both nymphs and adults can cause
severe damage to the crop. Fruit fly was the most
important insect pest of chilly in Mizoram.
Bhendi
This crop is grown widely in Jhum as well as
terraced lands. Major insect pests of bhendi
recorded were fruit borer, shoot borer, flower
beetle, jassids, aphids, semilooper, leaf roller, fruit
bugs, etc. Blister beetle caused more than 50-100
% loss . Ash weevil and flea beetle were also
recorded as major insect of bhendi in Mizoram.
Brinjal
Key pests responsible for qualitative and
quantitative losses were fruit and shoot boresr.
Some other insect pests like aphids, jassids, mealy
bug, scale, flea beetle, epilachna beetle, etc. were
also considered as major insect pests..
Beans
Different types of beans are grown for
vegetables in Mizoram. The main pests recorded
were aphid, stem fly, flea beetle, blister beetle,
epilachna beetle, hopper, etc. Blister beetle was one
of the major insect pests.It caused yield loss up to
25-50 per cent.

T-1 100 % fertilizer + 0 % vermicompost
T-2 75 % fertilizer + 25 % vermicompost
T-3 50% fertilizer + 50 % vermicompost
T-4 25 % fertilizer + 75 % vermicompost
T-5 0 % fertilizer + 100 % vermicompost
• Fertilizer dose @ 100: 60: 60 kg NPK/ ha
and Vermicompost dose @ 15 t/ ha
One month old seedlings of cultivar Blue
Diamond were transplanted on 07.12.2007 in
triplicate. The spacing and bed size was kept at 50
x 50 cm and 4 x 2 m, respectively. Gross plant
weight and net head weight were higher in all the
treatments as compared to vermicompost alone.
Harvest index was highest in fertilizer only (T-1)
but it is at par with T-2, T-3 and T-4 treatment. There
was no significant response for any treatments on
the number of non-wrapper leaves. Head
compactness was directly associated with the long
stay in field, shelf life and transportability of head.
Its compactness showed positive association with
the amount of vermicompost applied. The study
revealed that integration of vermicompost along
with fertilizer (T-3 and T-4) enhances the yield
potential and quality of head.
Table 1. Response of INM on growth, yield and
quality parameters of cabbage

Cole crops
Insect pests recorded on cole crops were
cabbage butterfly, cabbage semilooper, diamond
back moth, hairy caterpillar, head borer, aphids,
flea beetle, painted bug, sawfly, etc. Cabbage
butterfly was the most important insect pests of
cole crops.

INTEGRATED NUTRIENT MANAGEMENT
IN VEGETABLES
Integrated nutrient management in cabbage
Integrated nutrient management (INM) trial was
conducted to examine the response of fertilizer and
vermicompost either alone or in combination on
growth, yield and quality traits of cabbage (Table:
1). Five treatment combinations were

Treatment

Gross
plant
weight
(g)

Net
Harvest Leaf
Head
head
index
number compactweight (%)
ness
(g)

T-1
T-2
T-3
T-4
T-5
Average
(P = 0.05)

2207
2234
2217
2187
1701
2109
77

1608
1594
1587
1448
1044
1456
133

73.0
71.4
71.6
66.2
61.4
68.7
7.6

12.5
12.1
12.1
12.4
12.1
12.2
NS

36.0
40.5
43.4
44.2
45.4
41.9
5.8

Integrated nutrient management in tomato
The treatments were same as INM in cabbage.
Data are presented in Table 2.
One month old seedlings of F1 hybrid Avinash2 were transplanted following randomized block
design in triplicate on 03rd December, 2007. The
plant spacing and bed size was kept at 50 x 50 cm
and 4 x 2 m, respectively. It was visual that T-5
treatment has less chlorophyll in their leaves. Also
fruiting period was shorter as compare to other
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Table: 2 Response of INM on growth, yield and quality of tomato
Treatment

Plant
height
(cm)

Stem
thickness
(mm)

Single
leaf
area
(cm2)

Single
leaf
fresh
weight
(g)

Specific
leaf
weight
(g/ cm2)

Fruit
Single Fruit
number/ fruit
yield/
plant
weight plant
(g)
(kg)

Fruit
size
(cm2)

Fruit
density
(g/ m3)

TSS
Post
(Brix) harvest
life
(day)

T-1
T-2
T-3
T-4
T-5
Avg.
(P = 0.05)

87.7
85.6
90.3
96.4
80.5
88.1
5.7

14.1
14.3
14.7
13.6
13.8
14.1
NS

30.6
34.1
32.9
34.2
24.8
31.32
5.0

902.3
935.7
905.0
915.7
664.3
864.6
113.3

30.0
27.5
27.7
26.8
26.7
27.74
NS

33.7
33.1
32.8
27.3
21.0
29.58
6.2

26.4
30.6
31.0
28.6
27.8
28.88
NS

0.792
0.894
0.907
0.908
0.971
0.8944
0.038

4.3
4.3
4.5
5.2
5.1
4.68
0.6

treatments showing the high response of hybrid to
nitrogenous fertilizer. There was no significant
responses of treatments on stem thickness, specific
leaf weight and fruit size. Non-significance of fruit
size revealed that vermicompost had no effect on
cell expansion and or cell division of fruits. Plant
height, single leaf area, single leaf fresh weight,
fruit number and fruit yield/ plant had significant
response as compare to vermicompost alone. Single
fruit weight was highest in integrated/ combination
treatments only that might be due to high fruit
density and TSS. The fruit density, TSS and post
harvest life of fruits (fruit quality) increased with
increase in vermicompost quantity. Post harvest life
of fruit increased by 90-250 % with the application
of vermicompost as compare to fertilizer alone,
especially in summer tomato. The present study
indicated that integration of vermicompost along
with fertilizer (T-3 and T-4) enhance the growth of
plant, yield potential and quality of fruit. (Table
2).

Blossom end rot

79.2
85.4
88.9
82.6
77.3
82.68
4.8

2.658
2.839
2.939
2.266
1.628
2.466
0.605

6.3
12.0
13.7
14.0
16.0
12.4
2.1

Evaluation of tomato cultivars during summer
season
One month old seedlings of five cultivars were
transplanted on 12th January, 2007 in triplicate. The
spacing and bed size was kept at 50 x 50 cm and 4
x 2 m, respectively. The number of fruits/ plant
was recorded highest in Avinash-2 which is at par
with Swaraksha but total yield/ plant was highest
in Avinash-2 because of larger fruit size. Swaraksha
is highly susceptible to blossom end rot due to
calcium deficiency and it is more visually
conspicuous with increase in temperature. (Table
3).
Table 3. Performance of tomato cultivars during
summer season
Cultivar

No. of
fruits/
plant

Single
fruit
weight
(g)

Fruit
yield/
plant
(g)

Disease reaction

Sel-3
Shivam
No-3560

16.4
18.7
25.5

45.1
40.5
33.3

738
757
853

Swaraksha

28.5

54.2

1540

Avinash-2
Avg
(P = 0.05)

32.1
24.2
4.1

64.9
47.6
4.2

2088
1195
308

Susceptible to bacterial
wilt during SeptemberOctober transplanting
only.
Susceptible to blossom
end rot
-

Mulching in tomato
The average annual rainfall of Mizoram is
around 351 cm but main vegetable growing season
(October-April) receives only 11.4 % of total
(2007-08). Due to this, winter season vegetables
face the problem of water scarcity. Keeping this
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problem in mind, an experiment of mulching was
designed to examine water use efficiency and affect
on growth and development of tomato plants and
fruits (Table 4). Three treatments were nonmulched (No watering after seedling
establishment), mulched (Mulching with locally
available dried grasses and no watering after
seedling establishment) and irrigated (Need based
watering). Twenty five days old seedlings cv. Sioux
were transplanted on 07th December, 2007. The
spacing and bed size were kept at 50 x 50 cm and 4
x 2 m, respectively. There was no effect of
treatments on plant height, stem thickness and
specific leaf weight. Leaf area and fresh leaf weight
were highest in mulched plot which was at par with
irrigated plot. Fruit size was recorded lowest in
non-mulched but there was no significant increase
by mulching. Mulching treatment had positive
effect on fruit number, fruit weight and total yield/
plant by 35-100 %. The present study reveals that
tomato cultivation will be profitable by practicing
mulching with or without watering after seedling
establishment.

Non-mulched

Mulched

Effect of different time of sowing and varieties
on radish
An experiment was designed to examine the
effect of different varieties and differential sowing
time on growth and development of leaf and root
(Table 5) with the objective to select the suitable
varieties and proper time of sowing for commercial
cultivation. Three varieties namely Pusa Himani,
Japanese White and Arka Nishant were sown on
10th December, 2007 (S1) and 20h December, 2007
(S2) for evaluation of performance. Seeds were
sown on 40 cm spaced ridge and plant to plant
spacing was maintained at 4 cm for proper
development of roots. Experiment was designed
with three replications each having ten ridges of 3
m length. Harvest index and root/ leaf ratio were
highest for Pusa Himani followed by Japanese
White and Arka Nishant. Both the parameters are
positively associated with root yield which were
decreased by late sowing. The performance of
Japanese White was more stable than other two
varieties. 100 % bolting was noticed in Arka
Nishant which is undesirable trait for table purpose
cultivation of radish.

Table 4. Effect of mulching and watering on yield and yield attributing parameters in tomato
Treatment

Plant
height
(cm)

Stem
thickness
(mm)

Single
leaf are
(cm2)

Single
leaf
fresh
weight (g)

Specific
leaf
weight
(g/ cm2)

Fruit
number/
plant

Single
fruit
weight
(g)

Fruit
yield/
plant
(kg)

Fruit
size
(cm2)

Non-mulched
Mulched
Irrigated
Avg
(P = 0.05)

30.0
27.5
27.7
28.4
NS

10.2
13.5
12.4
12.0
NS

12.8
30.4
28.4
23.9
11.7

0.276
0.872
0.870
0.673
0.086

21.7
29.2
31.2
27.4
NS

10.3
17.4
19.5
15.7
5.7

47.4
61.5
93.0
67.3
12.4

0.489
1.077
1.802
1.123
0.507

20.3
23.1
28.2
23.9
4.0
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Table 5. Effect of time of sowing and varieties on root yield and yield attributing traits in radish
Treatment

Pusa Himani
Japanese White
Arka Nishant

S1
S2
S1
S2
S1
S2

Avg.(P = 0.05)

Root
weight
(g)

Leaf
weight
(g)

Total
biomass
(g)

103.5
30.0
102.9
65.0
61.4
22.7
64.3
8.3

30.1
14.9
39.8
31.0
52.5
33.0
33.6
5.7

133.6
44.9
142.7
95.9
113.9
55.7
97.8
8.6

Chow-chow (Sechium edule)
Chow-chow nursery was raised in poly bags and
transplanted in field to study the biology, genetics,
incidence of pest and diseases, development of
package of practices and post harvest life of fruits.

TECHNOLOGY MISSION (MM-I)
Technology Mission (Mini Mission – I)
Integrated development of horticulture in north
eastern states including Sikkim, Jammu & Kashmir,
and Himachal Pradesh.
Programme I Production of nucleus/ basic seed
and planting material of horticultural crops.

Harvest
index
(%)

Root/
leaf
weight
ratio

Root
length
(cm)

Leaf
length
(cm)

Root
diameter
(mm)

77.5
66.8
72.2
67.8
53.8
40.8
63.2
4.2

3.45
2.03
2.66
2.11
1.18
0.69
2.02
0.50

21.7
12.8
15.7
14.3
11.7
8.3
14.1
2.8

25.9
22.4
31.1
30.0
38.9
33.4
30.3
5.5

28.3
18.5
29.7
23.7
30.7
22.5
25.6
5.2

Programme II
Standardization of production and protection
technologies.
Banana
1. Assessment of growth and yield performance
of banana cv. Giant Cavendish with different
bio-fertilizers.
Six different treatment combinations of biofertilizers viz., Azospirillum, Azotobacter and PSB
were evaluated. A uniform dose @15 kg FYM/plant
and bio-fertilizers @20 ml/plant was applied. The
data collection is in progress.
Table 2. Effect of bio-fertilizers on growth of
banana cv. Giant Cavendish
Treatments

Pseudo
-stem
height

Pseudo- No. of
No. of Days
stem
suckers func- to
girth
tional shooting
leaves

Control
Azotobacter
Azospirillum
PSB
Azotobacter
+ PSB
Azospirillum
+ PSB
CD(P=0.05)

186.67
231.00
233.00
227.33
243.00

53.27
57.00
56.20
56.33
62.00

4.67
4.67
4.33
5.33
5.00

11.33
11.67
12.00
12.33
13.67

282.67
269.00
272.67
267.00
258.00

245.33

63.00

5.33

13.33

256.33

10.90

4.40

N.S

N.S

6.86

Table 1. Quantity of different planting materials
produced
Crop

Variety

Citrus
Khasi Mandarin
Banana
Giant Cavendish
Passion fruit Purple and
Yellow
Papaya
Pusa Nanha &
Local
Ginger
Nadia and
Thinglaidum
Turmeric
Megha Turmeric
(RCT-1)
Tomato
TO1458, Sioux,
Sel-3, Avinash-2
& Bankim Ruby

Type of
material

Quantity

Seedling
Sucker
Seedlings
& cuttings
Seedlings

10,000 nos.
10,000 nos.
1,000 nos.

Rhizome

1.5t

Rhizome

3.5t.

Seed

300g.

2,000

2. Assessment of growth and quality of tissuecultured banana cv.Grand naine
Tissue cultured plants (150 nos.) of banana var.
Grand Naine were planted in the month of July
2005 and 100 nos in the month of June 2006 for
evaluating its growth and quality parameters under
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Mizoram conditions at ICAR Research Farm. Data
are presented in Table 3.

Programme III
Technology refinement and imparting training.

Table 3. Physico-chemical parameters of tissuecultured banana cv. Grand Naine

1. Khasi Mandarin
a) Rejuvenation of declining Khasi Mandarin
Orchards in Bualpui and Thingdawl Villages
Rejuvenation schedule was applied in
previously selected orchards of Bualpui and
Thingdawl Villages. Khasi mandarin plants
showed increase in growth and yield parameters.
Experiment is in progress in both orchards.

Plant height
Plant girth
No. of functional leaves
Leaf area
No. of suckers
Days to shooting
Weight of bunch
No. of hands
No. of fingers
TSS
Acidity
Ascorbic acid
Reducing sugar
Total sugar

2.10 m.
66.5 cm
14.00
1.03m2
3
272 days
33 kg
9
182
22.5 o Brix
0.21 %
13.4 mg/100 g
7.3 %
15.5 %

Table 5. Success story of farmers in Thingdawl
and Bualpui Village
Orchard-1

Orchads-2

Name of the farmer

Pu.Zonunthara
Khiangte
125
37.37 fruits
per plant
125.65 fruits
per plant
Rs. 7,500/-

Pu. Hminga
Varte
255
37.13 fruits
per plant
139.35 fruits
per plant
Rs.18,500/-

Rs. 31400/-

Rs53,000/-

Total no. of plants
Yield before adopting
rejuvenationprogramme
Yield after adopting
rejuvenationprogramme
Income before adopting
rejuvenation programme
Income after adopting
rejuvenationprogramme

Passion fruit
Assessment of growth and yield performance
of passion fruit var Purple with different biofertilizers.
Assessment of growth and yield performance
of passion fruit variety Purple with six
combinations of different bio-fertilizers viz.,
Azospirillum, Azotobacter and PSB was started in
the month of July, 2007. Uniform dose of 10 kg
FYM and 20 ml of bio-fertilizers were applied in
each plant. The Data are presented in table 4

Particulars

b)Demonstration of high density planting of
Khasi Mandarin in farmer’s field
One hundred Khasi mandarins were planted at
4 X 4 m in farmer’s field in the month of June

Table 4. Effect of bio-fertilizer on growth and quality of passion fruit var. Purple
Observations

Treatment
Control

Length of vine (m)
Girth of main stem (cm.)
No. of branches
No. of leaves/ branch
Leaf area(cm.2)
No of fruits
Fruit weight (g.)
Fruit volume
Juice (%)
TSS (%)
Acidity (%)
Ascorbic acid (mg/100ml)
Reducing Sugar (%)
Total sugar (%)

1.35
4.60
2.33
26.67
143.00
70.00
31.67
39.33
25.83
15.53
2.48
32.77
7.23
10.83

Azotobacter
1.58
4.83
3.33
32.00
171.00
103.00
39.00
49.00
30.73
16.47
2.39
36.17
7.49
11.15

Azospirillum
1.62
4.90
4.00
33.00
176.67
104.33
42.00
52.00
30.97
16.50
2.40
36.90
7.51
11.14
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PSB
1.54
5.10
3.33
31.33
171.67
105.00
38.33
54.00
29.77
16.50
2.40
36.77
7.53
11.2

Azotobacter
+ PSB
1.85
6.13
4.33
37.00
195.00
118.33
47.00
64.33
34.50
17.23
2.21
40.50
7.71
11.44

Azospirillum
+ PSB
1.89
6.28
4.67
36.33
200.33
120.00
47.00
64.67
33.67
17.33
2.24
40.67
7.74
11.50

SEm±

CD
(P=0.05)

0.05
0.19
NS
NS
15.51
3.52
2.16
3.12
1.36
0.29
0.03
1.32
0.04
0.07

0.11
0.42
NS
NS
34.56
7.84
4.81
6.94
3.03
0.64
0.07
2.95
0.09
0.16
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2006. The plants have attained the average plant
height 1.87m, stem girth 10.4cm and leaf area 18.24
cm2.

d) Demonstration on foliar application of micro
nutrients in farmer’s field
Demonstration on foliar application of micronutrients viz., ZnSo4, MnSo4 and CuSo4 and their
combinations were carried out in two Khasi
mandarin orchards at Kawnpui block in farmer’s
field. The data are presented in Table 7.

c) Assessment of growth and yield performance
of Khasi mandarin under integrated nutrient
management trial at Kawnpui Village
Treatments with different combinations of
nutrients (organic and inorganic) were applied in
three Khasi mandarin orchards in farmers’ field at
Kawnpui block. The pooled data of experiment are
given in Table 6.

2. Banana
a) Demonstration on improved technology of
banana production on farmers’ field
Two banana orchards were selected for carrying
out demonstration on improved technology of

Table 6. Effect of different fertilizers and manures and its combination on growth, yield and
quality of Khasi mandarin
Treatments

FYM (F)
Vermi compost (V)
Poultry manure (P)
NPK
NPK+V
NPK+P
NPK+F
V+P
F+V
F+P
Control
SEm±
CD(P=0.05)

Seasonal incremental
vegetative growth

No of
fruits/
plant

Plant Plant
height girth
(cm.) (cm.)

Canopy
volume
(m3)

28.00
30.75
28.50
32.00
41.50
41.23
41.83
37.25
36.00
36.25
21.58
1.26
2.63

0.073
0.070
0.063
0.084
0.212
0.206
0.209
0.127
0.123
0.129
0.035
0.0093
0.0194

1.53
1.53
1.50
1.73
2.13
2.00
2.10
1.73
1.70
1.67
1.10
0.22
0.45

258.33
250.00
264.67
305.33
362.67
378.33
371.67
326.67
320.00
316.67
116.67
20.75
43.28

Physico- chemical parameters of fruits

Fruits Fruit Fruit
Fruit
Juice
weight length diameter volume (%)
(g)
(cm.) (cm.)
(ml.)

TSS
(%)

98.33
99.43
105.47
108.23
139.53
137.70
138.53
124.33
121.33
122.33
72.43
5.25
10.95

9.70
9.74
9.84
9.92
10.67
10.73
10.67
10.26
10.30
10.31
9.34
0.18
0.37

5.52
5.53
5.58
5.60
5.84
5.87
5.86
5.76
5.75
5.73
5.15
0.04
0.08

5.63
5.64
5.69
5.72
5.95
6.00
6.01
5.85
5.84
5.86
5.21
0.04
0.09

104.67
105.33
111.67
115.33
149.33
147.67
154.67
132.33
130.67
132.00
75.67
7.76
16.20

44.19
44.00
44.08
44.38
47.42
47.30
47.33
45.83
46.17
45.92
42.67
0.58
1.21

Acidity Ascorbic Reducing Total
(%)
acid
sugar
sugar
(mg/
(%)
(%)
100m)l
0.49
0.49
0.50
0.47
0.35
0.36
0.37
0.42
0.42
0.41
0.60
0.02
0.04

36.67
36.33
37.33
34.00
37.67
35.00
38.00
39.00
39.00
36.67
33.33
4.10
8.56

5.32
5.37
5.40
5.43
5.67
5.69
5.70
5.59
5.62
5.64
4.82
0.13
0.27

7.14
7.15
7.19
7.23
7.54
7.58
7.60
7.42
7.39
7.44
6.82
0.06
0.12

Table 7. Effect of micro-nutrients on physico-chemical parameters of Khasi mandarin
Treatments

No of
fruits

ZnSo4 (T1)
309.67
MnSo4 (T2)
305.33
CuSo4 (T3)
297.67
Zn+Cu+Mn (T4) 374.00
Zn+Cu (T5)
338.00
Zn+Mn (T6)
330.33
MN+Cu (T7)
337.67
Control (T8)
260.67
CD(P=0.05)
19.22

Fruit
weight
(g.)
104.00
102.39
102.87
135.67
122.33
116.83
116.67
83.67
8.91

Fruit Fruit
Juice
length diameter (%)
(cm.) (cm.)
5.13
5.09
5.09
5.60
5.37
5.36
5.32
4.86
0.13

5.23
5.23
5.23
5.65
5.48
5.48
5.44
4.97
0.17

45.65
45.75
45.70
48.80
46.98
46.80
47.03
44.25
0.79
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Fruit
TSS
volume (%)

112.00
109.00
109.33
145.67
131.67
125.00
123.67
91.33
8.40

10.12
10.18
10.15
10.88
10.49
10.50
10.46
9.82
0.14

Acidity Ascorbic Reducing Total
(%)
acid
sugar
sugar
(mg/
%
%
100ml)
0.49
0.50
0.49
0.41
0.45
0.44
0.44
0.51
0.05

28.00
27.50
27.50
21.33
24.83
25.17
24.67
31.61
4.01

4.79
4.84
4.81
5.42
5.04
5.05
5.12
4.51
0.20

7.23
7.25
7.29
7.74
7.47
7.51
7.45
6.99
0.14
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banana production. The data are presented in table
8.
Table 8. Growth parameters of Giant Cavendish
on farmer’s field (2007-08)
Plant height
Plant girth
No. of functional leaves
Leaf area
No. of suckers
Day to shooting
Weight of bunch
No. of fingers
Weight of finger
T.S.S
Acidity
Ascorbic acid
Reducing sugar
Total sugar

: 2.1 m.
: 57 cm.
: 12.33
: 0.98 m2
: 3.33
: 273
: 18.5 kg
: 92
: 160 gm
: 24.5oBrix
: 0.26 %
: 12.3 mg/ 100g
: 8.3 %
: 16.5 %

Training conducted
Six training programmes on production
technology of passion fruit, banana, papaya, citrus
and winter vegetables were conducted during 200708.

SPICES
INSECT AND PESTS
Turmeric
Stem borer was found to cause damage up to
30 per cent to shoots in turmeric.The major insect
pests were stem borer/rhizome borer, thrips,
skipper, aphids and chrysomelid beetles.

3. Passion fruit
a)Demonstration on improved technologies of
passion fruit var. Purple and Giant granadilla
on farner’s field
An orchard was selected at Thingdawl block to
carry out demonstration on improved technologies
of passion fruit production in the year 2005. Results
obtained form demonstration are presented in table
9

Ginger
The major insect pests were stem borer/rhizome
borer, thrips, skipper, chrysomelid beetles, etc.
Skipper was one of the most destructive pests of
ginger and it caused damage more than 10-15 per
cent to ginger crop in Mizoram. Stem borer were
found to cause damage up to 30 per cent to shoots.

Table 9. Assessment of growth, yield and quality
of passion fruit on farmer’s field
Parameter

Number of branches
No of fruits/vine
Fruit weight(g)
Volume of fruit (cc)
Peel weight(g)
Pulp weight(g)
Juice (%)
Acidity (%)
TSS (%)
Total sugar (%)
Ascorbic acid (mg/100ml)
Seed weight (g)

Variety
Purple type
(Passiflora
edulis)

Gaint
granadilla
(Passiflora
quadrangularis)

5
175
47.8
68
20
25.3
31.5
2.8
17.9
12.6
46.00
15.60

6
45
720
796
546.3
131.11
14.30
1.81
13.8
4.9
39.00
21.70

Skipper and its damage

Dead heart symptom by
rhizome borer
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Soil and water Conservation
Three gauging stations were installed during
1996 -97 and are now in process of revival after
repairing etc. for collecting data on run off and soil
erosion.

INTEGRATED FARMING
SYSTEM
Assessment of technology on watershed based
integrated farming systems in north eastern hills
region

Agri- Horti System
Horti – Silvi-pastoral system
Banana var. Giant Cavendish and
Grand Naine performed better with
the yield of 20 t/ha and 30.0t/ha,
respectively.
Peach
Peach var. TA 170 and Flordasun
started bearing and produced 12.0
and 16.0 fruits/plant, respectively.
Local Aonla 100 seedlings of Aonla were planted
during 2004 and they attained the
height of 2.5m with the tree spread
of 3.0m.
Guava
About 150 plants of guava var.
Allahabad Safeda are producing
65.0 fruits /plant with the fruit
weight of 102.0g and yield of 10.2
t/ha
Passion Fruit About 150 seedlings of purple
passion fruit are producing 85.0
fruit/vine/year. The fruit weight was
38.5 g and fruit yield was 4.0t/ha.
Mandarin
One year old plants of Khasi
mandarin attained the height of
1.2m.
Hatkara
One hundred hatkara was planted in
2005 but only 70 % plants are
surviving. Plants attained the height
of 1.0m.
Pineapple
Thirty thousand suckers of Kew
were planted in double row system.
The fruit weight was 500g/fruit and
yield was 20 t/ha.
Tree bean
Parkia roxberghii is bearing 64.0
pods /plant
Banana

Rice
Rice variety IURON -514 was sown during 2nd
week of May, 2006. Among different treatments,
application of NPK @ 60: 60:40 kg/ha + Lime @
1.0t/ha has recorded maximum grain yield (4.80t/
ha)
Maize
Maize variety RCM 1-1 was sown in the FSRP
block during first week of May, 2006 among
different treatments application of NPK @ 60:
60:40 kg/ha + Lime @ 1.0t/ha has recorded
maximum grain yield (5.10t/ha).
Soybean
Soybean variety JS-80-21 was sown during
fourth week of May, 2006. The seeds were sown
by treating with bio-fertilizers and application of
lime was done @1.0t/ha. The crop recorded an
average seed yield of 1.8 t/ha.
Turmeric
Turmeric var. RCT-1 was planted in one acre
land. The average yield of turmeric was 20t/ha.
Ginger
Ginger var. Nadia performed well and gave a
yield of 16t/ha.
Dairy component
A total number of seven cows, three heifers and
eight calves are maintained in the dairy unit. The
lactating and pregnant cows were stall fed with
Napier, Para grass, Congo signal etc where as the
heifers were allowed for grazing (8h per day).

Agro-forestry
Data recording on Teak and Tung planted during
1996 – 97 are in progress.
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ANIMAL SCIENCE
PIG
Two Large White Yorkshire (LWY) sows were
reared in the farm for sexual maturity studies; the
average age at sexual maturity was found to be 8.5
months with the age at first farrowing was 12.5
months. The average litter size was 9.5 and 10,
respectively for the sows with the individual litter
weight of 1.28 and 1.35kgs, respectively.

POULTRY
Performance of Vanaraja dual-purpose birds
The average hatchability of Vanaraja eggs was
found to be about 75.23% and chicks were sold as
day old @ Rs. 25/chick. At least 1203 chicks were
hatched during the period and 1074 chicks were
sold to the farmers in and around Kolasib District.
A study was undertaken for both the parent stock
and F1 to assess the laying capacity and peak laying
period and maximum body weight gain of Vanaraja
birds under ICAR farm conditions. The
performance with respect to the age at first lay,
average annual egg production per bird, average
egg weight, trend of egg production and age of
maximum body weight gain were assessed. The
age at first lay of pure line and F1 were on 28 weeks
while the body weight at the start of lay was around
2.3 kg. The contemporary body weight of pure line
matured males at 28 weeks was around 3.0 kg
where as in F1 the body weight was found to be
2.7 kgs.

NATIONAL AGRICULTURAL
INNOVATION PROJECT
Project: Livelihood Improvement and
Empowerment of Rural Poor Through
Sustainable Farming Systems in North East
India

Programme I:
Introduction and Development of Integrated
Farming System Technology
Farmers and sites were selected for socioeconomic survey and implementation of Integrated
Farming System Technology (IFST) at Theiva
village (District; Saiha). Those farmers, who owned
land in the selected village, were chosen for
implementation of IFST. Different spots or place
were selected in the selected site for running
different components of IFST such as crop
husbandry (agricultural crops, horticultural crops,
agro-forestry, etc.), animal husbandry (cow, goat,
fishery, pig, etc.), water harvesting structures and
irrigation facilities. Agreement between land holder
and ICAR, Mizoram Centre were made for smooth
running of IFST.A pro-forma was developed for
recording observations on different parameters.
Cleaning and preparation for terracing were done
at Theiva Village, Saiha.

Table Pure line Vanaraja chicks mortality up
to 8 weeks of age
Particulars
No. of chicks procured
Transit Mortality
Mortality up to 8 weeks of age
Total Mortality from day old up to
8weeks of age.
Survivability up to 8th weeks of Age.

250
19
24
43
231 (82.8%)

177

Annual Report 2007-08

178

Annual Report 2007-08

NAGALAND
CENTRE

179

Annual Report 2007-08

180

Annual Report 2007-08

WEATHER
The weather data for year 2007-08 was recorded
at Agromet Advisory Service Unit of the centre
located in the campus. The maximum and minimum
temperature was recorded during June-July, 2007
and January-February, 2008 respectively. The
relative humidity was recorded 78-86 % during the
period. The rainfall was recorded 2064.2 mm with
maximum during August, 2007 (500.3 mm) which
was nearly 25 % of total rainfall received during

the year. The total monthly evaporation was
recorded less than total monthly rainfall during
respective months except during four months
December to March, 2008. The maximum sunshine
hour was observed only during October month
when sky was clear, comparatively lesser sunshine
was recorded during rainy season (June to
September).

Table1.Weather observation as recorded at ICAR Jharnapani during April, 07 to March, 08
Month

Temperature 0C

RH %

Evaporation
(mm)

Rainfall
(mm)

Total Sunshine
hour

Max

Min

April, 07

29.30

19.0

78.0

77.0

120.2

155.6

May, 07

31.20

22.0

83.0

88.1

143.7

127.0

June, 07

31.30

24.0

84.0

118.5

355.6

092.5

July,07

31.40

25.0

85.0

106.3

322.7

077.1

August, 07

31.20

24.4

86.0

190.4

500.3

122.0

September, 07

30.20

23.0

85.0

87.4

214.0

093.1

October, 07

29.00

20.1

85.0

73.4

198.9

205.2

November,07

26.00

16.0

83.0

39.3

076.0

160.0

December, 07

22.30

11.0

80.0

28.3

014.5

187.3

January, 08

22.00

10.0

78.0

35.6

030.1

144.1

February,08

22.40

10.0

78.0

32.3

014.2

163.5

March,08

16.20

14.2

80.0

62.1

074.0

166.2

938.7

2064.2

Total
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RESEARCH ACHIEVEMENTS

CROP SCIENCE

RICE
RCRT fine grain genotypes
LOWLAND RICE TRIAL
Seven lines were tested under fine grain lowland
rice. Growth, yield attributes are depicted in Table1
for perusal. Maximum yield (62.00 q/ha) was
recorded in RCPL 1-121. The next best line under
fine grain were RCPL 1-73, RCPL 1-76 and RCPL
1-118.

RCRT UPLAND TRIAL
Entry RCPL 1-115 showed maximum yield
potential, followed by RCPL 1-113, BHALUM- 2
and RCPL 1-117 under upland conditions (Table
2).

Table 1. Yield attributes and yield data of fine grain lines
Varieties

RCPL 1-73
RCPL 1-75
RCPL 1-76
RCPL 1-118
RCPL 1-119
RCPL 1-120
RCPL 1-121

Pant height
cm

No. of effective
tillers

Panicle
length (cms)

103.85 a
111.06 a
106.87 a
116.86 b
165.27 c
163.37 c
122.31 b

26.33 b
15.0 a
23.67 ab
26.67 b
25.33 a
17.0 ab
16.0 ab

27.3a
28.1 ab
26.73 a
28.03 ab
27.07 ab
31.23 c
29.97 bc

No. of grains /
panicle
130.0 a
161.67 a
138.67 a
121.33 a
178.0 a
147.67 a
236.0 b

Test weight
(gms)

Yield
(t/ha)

23.23 a
29.06 a
23.34 a
23.46 a
15.74 a
17.21 a
27.18 a

4.18 a
3.26
4.13 a
4.13 a
2.60
2.20
6.20

Means followed by same letter are not significantly (P=0.05) different in a column.

Table 2. Yield attributes and yield data of upland lines
Varieties

RCPL 1-113
RCPL 1-45
RCPL 1-46
RCPL 1-114
BHALUM- 2
RCPL 1-115
BHALUM- 1
RCPL 1-116
RCPL 1-117

No. of effective
tillers

Plant height
(cm)

Panicle
length (cm)

7.67 a
6.0 a
6.33 a
11.33
4.33 a
8.0 a
6.33 a
5.33 a
13.67

102.07 ab
112.23 c
99.33 ab
92.87 a
92.57 a
104.40
92.0 a
99.43 ab
115.0 d

24.67 bc
25.17 bc
26.83 c
23.13 ab
21.73 a
21.73 a
24.90 abc
22.80 abc
24.37 abc

No. of grains /
panicle
169.67 bc
120.33 a
182.33 c
128.67 ab
121.67 a
120.67 a
146.33 a
153.67 a
120.33 a

Test weight
(g)
28.20 a
35.67
27.43 a
27.46 a
30.07 a
29.26 a
29.83 a
25.66 a
30.63 a

Yield
(t/ha)
2.71 c
2.08 bc
2.13
1.81
2.65 c
3.06 d
1.58 a
2.00 b
2.61 c

Means followed by same letter are not significantly (P=0.05) different in a column.
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RCRT/AROMATIC/07
Nine lines were evaluated under aromatic
category and yield potential was observed between
2.8-5.3 t/ha under lowland conditions. The best line
found was IET 16313, the high yield potential of
this line may be correlated with more (200) no. of
grains/panicle. The next best lines were observed
are RCM- 16, IET- 17281, IET- 17276 and RCM17.

RCRT/LOWLAND/07
Thirteen lines were evaluated under lowland
conditions. RCM -11 recorded maximum yield
potential of 6.57 t/ha. Other potential varieties
under lowland conditions were BM- 9820, IET18571, Shah Sarang, IET-18582, RCM- 20 and
Lampnah.

Table 3. Yield attributes and yield data of aromatic lines
Varieties

No. of effective
tillers

Plant height
(cm)

Panicle
length (cm)

No. of grains /
panicle

Test weight
(g)

Yield
(t/ha)

IET- 16313

16.67 a

106.62 a

27.53 a

225.0 c

25.06 a

5.39 d

IET- 17281

21.33

c

103.56

a

27.53

a

116.0

24.06

a

4.29 b

IET- 17276

18.67

b

113.53

b

26.97

a

132.33

27.91

a

4.05 b

IET- 17278

14.33 a

105.13 a

27.70 a

153.33 a

24.13 a

3.89 b

IET- 16332

13.33

115.71

28.67

146.0

26.89

a

3.79 b

RCM- 14

17.67 a

127.20 e

26.87 a

105.33 a

21.06 a

3.23 a

RCM- 15

13.0

123.24

29.40

191.33

20.78

a

2.81 a

RCM- 16

12.33 a

RCM- 17

12.67

a

a

a

c

d

104.02 a
125.60 d

a

a

a
a

a

b

26.97 a

190.33 b

25.93 a

4.45 c

26.97

186.0

31.25

4.07 b

Test weight
(g)

Yield
(t/ha)

a

b

Means followed by same letter are not significantly (P=0.05) different in a column.

Table 4.Yield attributes and yield data of lowland lines
Varieties

No. of effective
tillers

Plant height
(cm)

IET-18581

14.33

145.00 c

24.70

139.00

27.65

3.18

RCM- 22

13.00

106.96 a

26.63

188.33

23.72

4.15

IET-18582

14.33

142.68

c

28.97

195.00

23.87

4.87

RCM- 11

25.33

121.82 b

27.30

185.00

25.29

6.57

BM- 9820

6.67

107.49 a

24.20

197.67

24.73

5.31

RCM- 20

14.33

109.98 a

25.97

157.67

24.47

4.49

RCM- 19

13.33

106.04 a

25.07

163.67

24.02

3.60

IET- 18571

16.33

110.0

28.07

158.67

25.18

5.31

Lampnah

13.67

124.83 b

27.00

157.33

23.78

4.10

IET- 18564

16.67

141.0

23.97

119.67

27.82

2.12

RCM- 21

11.00

102.60 a

26.50

168.00

26.19

3.86

RCM- 18

16.33

128.21 b

25.67

127.67

22.25

4.15

Shahsarang

13.33

126.25

26.80

166.67

23.29

5.31

a

b

Panicle
length (cm)

No. of grains /
panicle

Means followed by same letter are not significantly (P=0.05) different in a column.
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FIBRE CROPS
Linseed variety evaluation trial during rabi
season 2007-08.
Under AICRP on linseed, 15 promising lines
were evaluated under irrigated conditions. The
spacing was 25 cm x 8 cm between the rows and
plants respectively. Maximum no. of plant (56.33)/
m2 was recorded in line 070213. However, days to
flowering and maturity did not differ significantly
among the entries. The line no. 070213 recorded

the highest yield (1819.98 kg/ha), highest no. of
capsules/plant (220) and no of seeds /capsule (12).
Initial evaluation trial (IVT) was also taken with
13 linseed lines under rainfed conditions as most
of the arable lands in Nagaland are rain fed. Line
no. 070105 was found best in terms of yield
(1279.98 kg/ha). The other growth and yield
attributes (no. of plants/m2, no. of capsules/plant
and no. of seeds /plant) were also significantly
higher in this line. However, line no. 070113
matured early (129 days) and recorded less no of
days (73) to flowering.

Table 1. Performance of various linseed cultivars/varieties under irrigated foothills
Culture/
variety
070201
070202
070203
070204
070205
070206
070207
070208
070209
070210
070211
070212
070213
070214
070215
(P=0.05)

Final plant
stand /
square meter
44.33
52.33
36.00
35.66
51.33
35.00
32.00
37.00
41.66
37.33
41.00
42.66
56.33
38.33
51.00
4.10

Days to
flowering
102
100
102
101
98
95
94
96
100
101
98
98
97
99
100
NS

Days to
maturity
162
160
162
161
165
164
162
163
164
165
168
162
163
164
165
NS

Av. no. of
capsules/
plant
202
208
85
92
210
110
112
115
215
150
160
145
220
150
201
14.21

Av. No.
of seed /
capsule
10
12
8
10
10
11
12
10
8
6
10
12
16
8
12
085

1000 grain
wt. (g)

Grain yield
kg/ha

6.10
6.50
6.60
6.20
6.80
6.10
6.15
6.25
6.20
6.50
6.60
6.50
6.50
6.50
7.10
NS

1067.66
1580.00
1067.66
1220.00
1600.00
853.00
1086.65
1066.66
1619.98
1113.32
1266.65
1306.65
1819.98
1086.66
1333.32
120.50

Table 2. Performance of various linseed lines under rainfed condition
Culture/
variety
070101
070102
070103
070104
070105
070106
070107
070108
070109
070110
070111
070112
070113
(P= 0.05)

Final plant
stand /
square meter
42.33
36.33
37.33
37.00
59.00
44.00
48.66
51.00
62.66
50.67
36.66
45.33
48.33
4.50

Days to
flowering
92
96
86
92
83
73
93
79
96
70
82
83
73
7.52

Days to
maturity

Av. no. of
capsules/
plant

Av. No.
of seed /
capsule

1000 grain
wt. (g)

Grain yield
kg/ha

146
146
144
146
146
144
145
146
146
146
146
146
129
14.40

92
85
86
98
450
125
115
126
142
145
142
132
115
12.21

8
10
11
8
16
12
10
10
8
12
11
12
14
9.23

6.21
6.25
6.27
6.58
7.50
6.30
6.66
6.89
7.10
7.20
7.15
7.00
7.00
NS

1113.32
786.66
873.33
919.99
1279.98
833.32
766.65
773.33
846.66
1000.00
1133.22
1000.00
1086.66
90.52
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crop residues, FYM, biofertilizer-PSM and
Azospirillum (M4) and sub plot treatments were
control (S1), 50% NPK (S2), 75% NPK (S3) and
100% NPK (S4).The plant height was statistically
at par in M1,M4 and M3 but it was significantly
higher in M2. Improvement on no. of grain /panicle
and panicle length was observed in M4. Grain and
biological yield was observed higher in M4 but at
par with M3. The similar trend was also observed
in subplot except in plant height and panicle length.
Further in main plot treatments non significant
effect was on days to 50 % flowering and test
weight but significant effect was observed in
subplot treatments on test weight.

IVT Irrigated

IVT Rainfed

CROPPING SYSTEMS
Integrated nutrient management on paddy
The experiment was conducted in split plot
design with three replications. The soil of the
experiment site is slightly loamy clay, acidic in
reaction with pH 4.90-5.50 and deficient in
nitrogen, moderate in phosphorus with fare amount
of fixed phosphorus, moderate to high in available
potash. The initial average soil fertility level were
found with organic carbon, nitrogen, phosphorus
and potash of 1.95, 236.20 kg /ha, 12.30 kg/ha and
200.20 kg/ha respectively.
The main plot treatments consisted of
combination of organic sources as crop residues
(M1), FYM (M2), biofertilizer (M3) and mixed of

Experiment on INM in paddy based cropping
system

Number of effective tillers and test weight was
statistically at par with treatments, plant height,
panicle length, grain and biological yield were
better under biofertilizer and combination of crop
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Table 1. Yield and yield attributes of paddy under different INM treatments
Treatments
Main Plot
M1
M2
M3
M4
Sub plot
S1
S2
S3
S4

Plant height
(cm)

No. of
Panicle
effective tillers length (cm)

No. of grains
/panicle

Test
Grain
Biological
weight(g) yield (t/ha) yield (t/ha)

116.19 b
110.67 a
113.91 ab
116.58 b

15.36a
14.97 a
14.63 a
15.75 a

23.00
25.43 a
26.05 a
27.00 ab

205.83
191.08 a
180.17 a
239.16

25.20 a
26.80 a
25.90 a
26.95 a

3.58
4.23
4.45 a
4.57 a

7.02
8.52
9.03 a
9.25 a

109.69 a
112.75 ab
116.30 bc
118.60 c

14.19 a
15.61 a
15.69 a
15.22 a

22.32
24.98 a
25.91 a
26.57

194.75 a
190.58 a
219.83 b
211.08 b

24.50 a
26.30 a
26.90 a
27.10 a

3.81
4.35
4.25 a
4.42 a

8.02
8.75 a
8.52 a
9.02 a

Means followed by same letter are not significantly (P=0.05) different in a column.

residues, FYM and biofertilizers in main plot
treatments. In subplots treatments higher doses of
fertilizer was less responsive in terms of no. of grain
per panicle, grain and biological yield.
FYM alone showed significantly higher plant
height of maize at harvest time, but there was
statistically at par effect of various treatments on
no. of plants/m . With higher doses of fertilizer
along with organic combination comparatively
higher no. of cobs/plant was recorded but in organic
combination of treatment there was no effect on
no. of cob/plant. Combination of crop residues,
FYM and biofertilizers recorded maximum grain
and biological yield in maize.In inorganic
treatment, significant difference was observed

among control, 50 %, 75 % and 100 % of
recommended doses of fertilizers (RDF).
Integrated Nutrient Management in maizeFrench bean cropping system
The French bean (Phaseolus vulgaris L.) was
taken as subsequent crop in maize based cropping
system.
Crop residues and combination of FYM,
biofertilizers and crop residues recorded maximum
increase in plant height over FYM and biofertilizer
alone in French bean. The better response in crop
residues treatment may be due to more availability
of nutrient through mineralization process of the
crop residues left in previous crop of paddy. There

Table 2. Yield and yield attributes of maize under different INM treatments
Treatments

Main Plot
M1
M2
M3
M4
Sub plot
S1
S2
S3
S4

Plant
height
(cm) at
harvest

No. of
plants/
m

Number
of cobs /
plant

Number
of rows/
cob

Number
of kernels/
row

Test
weight
(g)

217.77 a
245.20
212.42 a
217.42 a

4.42 a
4.33 a
4.42 a
4.58 a

1.25 a
1.47 a
1.28 a
1.53 a

201.36
227.50 a
232.33 a
231.61 a

4.25 a
4.50 a
4.42 a
4.58 a

1.11 a
1.42 ab
1.39 ab
1.61 b

Grain
yield
(t/ha)

Biological
yield
(t/ha)

8.78
11.80 ab
10.33 a
11.00 ab

14.33 a
19.11
11.97 a
9.22

230.85
255.12 a
253.42 a
255.70 a

1.94 a
2.16
1.98 a
2.43

5.31a
6.04
5.30 a
5.97

10.33 a
10.88 a
10.25 a
10.44 a

13.47 a
13.08 a
13.97 a
14.11 a

251.31
244.67 a
255.27
243.85 a

1.23
2.28
2.38
2.62

3.12
6.37
6.63
6.50

Means followed by same letter are not significantly (P=0.05) different in a column.
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Table3. Growth parameters of French bean in response to residual effect of integrated nutrient
management
Treatments

Main Plot
M1
M2
M3
M4
Sub plot
S1
S2
S3
S4

Plant
height
(cm) at
harvest

No. of
plants/m

No. of
branches/
plant

47.55 b
43.61 a
41.63 a
47.24 b

18.25 a
18.75 a
18.50 a
18.75 a

3.83 a
3.50 a
3.58 a
3.83 a

42.74 a
46.20 b
44.97 ab
46.13 b

18.00 a
17.75 a
19.00 a
18.75 a

3.67 a
3.75 a
3.67 a
3.67 a

Days to
50 %
flowering

Number
of pods/
plant

Number
of seeds/
pod

Grain
yield
(t/ha)

Biological
yield
(t/ha)

34.00 a
34.00 a
34.08 a
34.18 a

9.08 a
10.58 b
10.50 a
13.58 c

6.25 a
6.08 a
6.83 b
7.17 b

1.16 a
1.21 b
1.25 b
1.24 b

3.78 a
4.04 b
4.08 b
4.14 b

33.75 a
34.09 a
34.33 a
34.08 a

7.83 a
9.33 a
12.20 b
11.42 b

5.92 a
6.08 a
67.75 b
7.58 b

1.01
1.17 a
1.27 a
1.26 a

3.58
3.81
4.13 a
4.23 a

Means followed by same letter are not significantly (P=0.05) different in a column.

was no effect of treatment in main and subplot on
no. of plants per meter row length and no. of
branches/plant. However, higher no. of pods per
pant was recorded in combination of FYM,
biofertilizer and crop residues. 75 % RDF was
recorded statically at par no. of pods/ plant and no.
of seeds/ pod. Maximum grain and biological yield
was recorded in biofertilizer and 75 % RDF which
was observed non significant over biofertilizer,
FYM alone and also over 100 % RDF in French
bean.

Groundnut
Table 1. Plant height (cm) in groundnut cv
ICGS-76 at different growth stages
Treatments

Pure organic
Traditional
Pure chemical
Integrated

Plant height (cm)
30 DAS

60 DAS

90 DAS

29.40a
31.27 a
23.77
26.67

62.35 ab
69.30
59.80 a b
59.23 a

84.39
74.23
99.43
80.81

At 90 days after sowing pure chemical was
recorded with maximum plant height but at 30 and
60 DAS pure organic was also recorded with equal
effect on plant height that of chemical agriculture.
Maximum no. of branches per at 90 DAs was
recorded in pure organic treatments. Integrated

ORGANIC FARMING
Development of package of practices for organic
farming in Nagaland
Experiments were carried out in paddy, soybean,
groundnut and maize with varieties Tekke, JS 335,
ICGS 76 and Vijay composite, respectively during
2007-08. The treatments consisted of pure organic
@5 t/ha + green manure @2.5 t/ha, farmer’s
practice (traditional), pure chemical (100%) and
integration of organic and inorganic inputs.The
results have been depicted in tables1-14.

Table 2. No. of branches in groundnut cv ICGS76 at different growth stages
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Treatments

Pure organic
Traditional
Pure chemical
Integrated

No. of branches
At 30 DAS At 60 DAS

At 90 DAS

9.50 a
9.50 a
9.50 a
8.72 a

19.60 b
17.47 ab
16.57 a
18.10 ab

13.34 ab
13.23 ab
12.38 a
14.69
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agriculture recorded maximum yield and
biological yield and organic agriculture was found
superior over traditional practices of nutrient
management.

Table 6. Days to first, 50 % and 100 % flowering
of maize at different growth stages
under various combination of organic
and inorganic treatments
Treatments

Table 3. Days to first, 50 % and 100 % flowering
in groundnut cv. ICGS-76
Treatments

Number of days to flowering
First
50 %
100 %
Days to
flowering flowering flowering maturity

Number of days to flowering
Pure organic

First
50 %
100 %
Days to
flowering flowering flowering maturity
Pure organic

22

29

34

134

Traditional

24

31

35

133

Pure chemical

31

33

37

133

Integrated

30

34

38

132

48

53

58

122

Traditional

51

53

59

122

Pure chemical

52

56

64

119

Integrated

53

58

66

119

Maize crop had also performed better under
organic treatments over traditional practices (Table
7) but higher yield was recorded in integrated and
chemical agriculture.

Table 4. Yield and yield attributes of groundnut
Treatments

No. of
plants at
harvest

Total no.
of pods /
plant

No. of
kernels/
pod

Pod weight/
plant
(g)

Pod
yield
(t/ha)

Biological
yield
(t/ha)

Pure organic

28.20 a

59.02 a

2.66 a

43.47

2.78

8.10

Traditional

26.30

a

22.73

2.11

30.20

1.94

5.72

Pure chemical

25.20

a

58.67

Integrated

26.20 a

67.50

2.77

a

a

39.23

3.30

9.82

3.00 a

47.37

3.61

10.59

Means followed by same letter are not significantly (P=0.05) different in a column

Maize

Table 5. Plant height (cm) of maize at different
growth stages under various
combination of organic and inorganic
treatments
Treatments

Plant height (cm)
30 DAS

At 60 DAS

At 90 DAS

102.47

245.00 a

262.83

Traditional

87.57

246.13 a

275.37

Pure chemical

72.00 a

182.97 b

191.40 a

Integrated

73.30

188.13

193.13 a

Pure organic

a

ab
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Table 7. Yield attributes and yield data of maize at different growth stages under various
combinations of organic and inorganic treatments
Treatment

No. of plant
bearing
cobs /m2 at
harvest

No. of
cobs/
plant

No. of
rows/
cob

No. of
kernels
/row

12 a
12 a
15
12 a

2.33
2.00 a
2.00 a
2.00 a

12.40 a
14.20
12.80 a
13.20

36.00
34.60 a
34.60 a
34.2 a

Pure organic
Traditional
Pure chemical
Integrated

Grain
yield /
ha (t/ha)

Biological
yield
(q/ha)

2.24
1.44
2.87 a
2.73 a

6.23
4.26
7.10 a
6.70 a

Means followed by same letter are not significantly (P=0.05) different in a column

Paddy

Table 11. Yield attributes and yield data of
upland paddy

Table8. Plant height (cm) of upland paddy at
different growth stages
Treatments

Treatments

Panicle No. of
Test
Grain Biological
length grains/ weight yield yield
(cm)
panicle (g)
(t/ha) (t/ha)

Pure organic
Traditional
Pure chemical
Integrated

26.21 a
26.26 a
27.75 b
27.59 b

Plant height (cm)
30 DAS

Pure organic
Traditional
Pure chemical
Integrated

49.08 a
48.17 a
44.00
48.56 a

At 60 DAS

At 90 DAS

62.35 ab
69.30 b
59.80 ab
59.23 a

106.71
100.71
113.52
120.33

No. of tillers/hill
30 DAS

60 DAS

90 DAS

8.26 c
7.84 bc
7.17 ab
6.72 a

20.83
24.93 a
25.80 a
19.70

22.47 a
23.33 a
17.27 a
29.70

Pure organic
Traditional
Pure chemical
Integrated

26.20
25.20
26.30
26.00

3.37
2.59
4.0 a
4.16 a

6.63
5.16
8.12
8.76

Means followed by same letter are not significantly (P=0.05) different
in the column.

Table 9. No. of tillers/hill of upland paddy at
different growth stages
Treatments

197.53 a
189.57
202.20 a
215.67

Observations on rice crop under upland
conditions had been given in table 8-11, maximum,
no. of tillers per hill integrated agriculture (Table
8). The no. of days from first flowering to maturity
were between 75-113 (Table 10) under different
treatments, generally there was no effect of
treatment on flowering and attainment of maturity.
Significant difference was observed among all
treatments on grain yield of rice. But organic
treatments resulted in higher yield over traditional
practices.

Table 10. Days to first, 50 % and 100 %
flowering in upland paddy
Treatments

Number of days to flowering
First
50 %
100 %
Days to
flowering flowering flowering maturity

Pure organic
Traditional
Pure chemical
Integrated

75
78
77
76

84
86
82
81

89
91
91
88

113
113
112
112

Soybean
Soybean var. JS 335 was also taken under
various production systems to see comparative
productivity levels (table 12-14). There was more
than 35 % yield advantage under organic soybean
production than under traditional farmers’
practices.

189

Annual Report 2007-08

Table12. Plant height (cm) of soybean cv. JS
335 at different growth stages under
various combination of organic and
inorganic treatments
Treatments

Plant height (cm)
30 DAS

Pure organic
Traditional
Pure chemical
Integrated

Table 13. Days to first, 50 % and 100 %
flowering of maize at different growth
stages under various combination of
organic and inorganic treatments
Treatments

At 60 DAS

At 90 DAS

87.67
82.00
73.45
78.37

93.97 a
95.80 a
92.57 a
98.83

45.23 b
40.80 a
43.25 ab
48.63

Number of days to flowering
First
50 %
100 %
Days to
flowering flowering flowering maturity

Pure organic
Traditional
Pure chemical
Integrated

47
48
44
42

51
52
49
51

57
56
54
56

149
149
133
133

Table 14. Yield attributes and yield data of maize at different growth stages under various
combinations of organic and inorganic treatments
Treatments

Plants
/m2

No. of
pods/plant

Pure organic
Traditional
Pure chemical
Integrated

15.0 a
16.0 a
15.0 a
16.0 a

116.67
161.00 a
158.72 a
169.67

No. of seeds
/pod

No. of
branches

2.67
3.00 a
3.00 a
3.00 a

7.33
8.00 a
8.42 a
9.33

Grain Yield
(t/ha)

Biological
yield (t/ha)

1.46
1.03
1.79
1.93

4.31
3.15
5.22
5.85

Means followed by same letter are not significantly (P=0.05) different in a column.

OILSEEDS
Variety evaluation trial on rapeseed, mustard
and toria
In collaboration with National Research Centre
on Rapeseed and Mustard, potential lines were

evaluated under foothills of Nagaland. Sez-2 was
found comparatively better in yield (2.1 t/ha). In
toria group, four varieties were evaluated and their
yield potential ranged from 0.85 to 1.1 t/ha. PT
303 showed maximum yield potential (1.1 t/ha)
under rain fed conditions of foothills of Nagaland.

Table 1. Growth and yield attributes of different mustard lines
Varieties

Plant
height
(cm) at
90DAS

Sej- 2

146.67

49.0

115.0

17

5.33

104.33

4.48

8.80

2.1

PT-507

95.0

32.0

76.0

22

2.67

38.33

5.16

17.80

0.25

JD- 6

111.27

53.0

116.0

15

5.33

134.67

3.90

8.40

0.80

Bhawani (Toria)

100.20

28.0

78.0

15

5.33

91.00

6.40

15.00

0.50

Kanti.

126.65

49

110

13

7.44

177.67

4.51

9.53

0.61

NDRE-4

119.24

31

108

15

6.44

140.00

3.91

8.20

1.05

0.41

8.50

0.45

1.25

0.09

CD at (P= 0.05)

10.30

Days
to 50 %
flowering

3.52

Days to No. of
maturity plants
/m2

8.12

1.62
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Table 2. Growth and yield attributes of different mustard lines
Varieties

Plant
height
(cm) at
90DAS

Days
to 50 %
flowering

Days to
maturity

No. of
plants
/m2

No. of
branches
/ plant

No. of
siliqua/
plant

Length
of
siliqua
(cm)

No. of
seeds/
siliqua

Yield
(t/ha)

PT-507
PT-507
PT-303
PT-303
CD at (P= 0.05)

149.97
144.93
132.13
136.20
13.20

32
34
32
32
NS

98
102
98
98
NS

10
13
17
17
1.32

8.33
11.33
22.00
10.67
1.30

162.67
105.00
322.67
212.00
18.50

6.26
5.96
5.96
5.64
NS

15.00
13.60
11.80
13.80
1.32

0.85
0.98
1.10
1.00
0.10

VEGETABLES
Development of organic farming practices for
tomato and cabbage
Popular variety of tomato (NS-812) and cabbage
(Pride of India) were grown in a plot size of 2m x
2m. Organic manures were applied @ 3.5 kg/m2
while synthetic fertilizers were applied @ 100 N:
60 P: 60 K kg/ha. All standard agronomic practices
were followed.
Maximum plant height (68.33 cm) and number
of branches/plant (11.15) were recorded with
vermicompost which was on par with that of
chemical fertilizer (65.67 cm & 10.67) and poultry
manure (63.35 cm & 9.65). For all the traits studied,
cattle manure, pig manure and rabbit manure
treatments were found to be inferior. Fruit yield
was also recorded maximum (32.5.t/ha) with the
application of vermicompost and found on par with
chemical fertilizer.
Table 1. Effect of organic manures on growth
and yield of tomato cv. NS-812
Treatments

Plant No. of
No. of
height branches fruits
(cm)
per
/ plant
plant

Yield
(t/ha)

Cattle manure
Pig manure
Rabbit manure
Vermi compost
Poultry manure
Inorganic Fertilizer
Control
CD at (P= 0.05)

57.67
55.50
52.87
68.33
63.35
65.67
46.27
7.45

28.98
27.64
25.75
32.55
29.42
31.86
21.56
2.54

9.23
8.57
7.80
11.15
9.65
10.67
6.25
0.89

32.67
33.08
30.85
41.33
37.65
39.40
22.54
7.62

In case of cabbage cv. Pride of India also,
maximum plant height (34.62 cm), number of outer
leaves (11.36) and yield (310.65 q/ha) was obtained
with the application of vermicompost, which was
closely followed by chemical fertilizer and poultry
manure.
Table 2. Effect of organic manures on growth
and yield of cabbage cv. Pride of India
Treatments

Plant
height
(cm)

No. of
outer
leaves

Yield
(t/ha)

Cattle manure
Pig manure
Rabbit manure
Vermi compost
Poultry manure
Inorganic Fertilizer
Control
CD at (P= 0.05)

28.85
28.00
29.04
34.62
31.57
33.87
21.87
2.84

8.50
8.34
8.94
11.36
9.86
10.55
6.22
0.63

27.03
26.42
27.85
31.07
28.95
30.67
20.88
2.45

Ecology, management and insecticidal control
of blister beetle in bhindi
Seasonal incidence of blister beetle, Mylabris
pustulata on okra cultivar Arka Anamika was
studied. The initial attack was observed during 2nd
week of June and gradually the peak population
was recorded in 2nd week of July. The crops sown
in May and June were severely affected as
compared to March-April grown crops. Application
of Malathion dust (25 kg/ha) reduced more than
74% of adult beetle activity. However, the treatment
was ineffective during rainy days. Treatments like
Chlorpyriphos (0.05%), Endosulfan (0.07%),
Cypermethrin (0.02%), neem oil (0.2%) and cattle
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urine (5ml/ litre water) were not effective.
Chemical treatments were more effective than ecofriendly means to reduce the adult population. It
can be safely conclude that bhindi should be sown
during March – April not only to escape the pest
but also to fetch premium market price prevailing
for the early crop.

Evaluation of orange fleshed sweet potato
varieties
Six orange fleshed clones obtained from
CTCRI, Bhubaneshwar were evaluated under
foothills of Nagaland during 2007. The orange
fleshed varieties are rich in â-carotene. The
experiment was laid out in an RBD with four
replications. 30cm vine cuttings were planted at a
spacing of 40X20cm.
Results revealed that (Table 3) higher
marketable yield was recorded in Gouri (30.8 t/
ha) followed by Acc. No. 187017-2 (19.1 t/ha).

Higher vine length and lesser number of branches
/ plant were recorded in Acc. No. 187017-1 (291cm
& 7.8) as compared to Gouri (172.3 & 11.0)
indicating that the number of vines were inversely
proportional to the length of vine. Similarly, higher
number of tubers/ vine was recorded in Gouri (5.1)
as compared to Sankar (2.5) which indicates that
the number of tuber/ vine contributed more than
other parameters to yield.
Among the genotypes evaluated, Gouri and Acc.
No. 187017-1 were found to be the best sweet
potato lines for marketable tuber yield.
Evaluation of short duration cassava varieties
An experiment with seven improved short
duration varieties viz., Sree Vijaya, Sree Jaya, H165, H- 226, Sree Prakash, Sree Visakham and
Megha 36 along with a local, each at 100cm X
75cm was laid out in an RBD with three
replications to see their vegetative growth
performances. Results indicated that the length of

Table 3. Evaluation of orange fleshed sweet potato for growth and tuber yield
Genotypes

Vine length
(cm)

No. of vines
/ plant

Tuber
length (cm)

No. of tuber
/ plant

Marketable
yield (t/ha)

Gouri

172.3

11.2

14.0

5.10

420027

186.7

8.4

9.4

1.97

30.8
9.2

St 14

210.7

7.7

10.4

2.12

13.1

187017-1

291.3

6.5

14.8

1.72

19.1

Sree Arun

181.6

10.0

13.9

2.12

17.4

Sankar

265.6

7.8

12.6

2.50

10.5

CD at (P= 0.05)

48.28

4.2

4.7

0.89

7.6

Table 4. Yield characteristics of short duration tapioca varieties
Variety

Tuber length
(cm)

Girth of
tuber (cm)

No. of tubers
/ plant

Weight of
tuber/ plant (kg)

Marketable
yield(t/ha)
25.9

Sree Vijaya

19.5

15.9

5.7

1.95

Sree Jaya

37.6

14.5

3.0

1.60

21.3

H- 165

29.2

20.3

5.2

3.10

42.6

H- 226

31.9

17.4

6.0

3.70

49.9

Sree Prakash

25.6

17.5

6.0

2.60

34.6

H- 1687

28.0

23.3

4.3

2.10

29.5

Megha 36

38.2

15.9

8.0

4.20

56.5

Local

37.0

21.8

5.5

2.70

35.9

6.8

4.3

0.73

0.31

CD at (P= 0.05)
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tuber was maximum in Megha 36 (38.2cm)
followed by Sree Jaya (37.6cm) and local (37.0cm)
and lowest in Sree Vijaya (19.5cm). Higher girth
of tuber was recorded in H-165 (20.25cm) and
lowest in Sree Jaya (14.5cm). Number of tubers
per plant were more in Megha 36 (8) followed by
H- 226 and Sree Prakash (6 each). Highest
marketable yield was recorded in Megha 36 (56.5
t/ha) followed by H- 226 (49.9 t/ha).

Efficacy of biofertilizers on growth and yield of
onion
In an experiment to see the efficacy of
biofertilizers on onion cultivar N-2-4-1,
Azospirillum brasilense and Azotobacter
chroococum were applied singly and in
combination with reduced fertilizer dosage. The
experiment had 13 treatment combinations in RBD
in 2 replications. It was observed that the
biofertilizer inoculum could supplement almost
25% of the N requirement of the crop. Though
vegetative and yield characteristics were recorded
maximum with 100%N + biofertilizer
combinations (T12) yet they were similar to 75% N
+ combined biofertilizer (T11) and 100%N (T3).
Azospirillum seems to be more efficient in acidic
soil conditions than Azotobacter. The reduced
nitrogen dosage (chemical fertilizer) has initiated
the neck fall early (by 15-20 days) as compared to
full recommended N dosage. This may be due to
the fact that with higher N dosage the neck
thickness is also increased. Reduced nitrogen
dosage can be one of the strategies to maneuver
the maturity period suiting to our needs of early
harvest especially in areas where early rains are a
rule rather than exception.

Evaluation of brinjal germplasm for bacterial
wilt resistance/ tolerance under Nagaland
conditions
Seven promising lines developed through
hybridization breeding followed by selection at
Manipur Centre of the Institute, were evaluated in
a replicated trial at Nagaland Centre with Arka
Keshav (resistant variety from IIHR, Bangalore)
as local check. The results indicated that Sel.1 (7x8)
came to flowering in 55.3 days and was the earliest.
Sel. 2 (4 x 7) and Sel. 3 (5x9) had maximum number
of primary branches (4.6 each) closely followed
by Sel. 7 (4.5) and Sel. 1 (4.4). The maximum fruit
length (18.53 cm) was recorded in Sel.1. Sel 2,
which bears oval type fruits, recorded maximum
girth (5.7 cm). All the lines are clustered bearing
type, high yielding and resistant/ tolerant to
bacterial wilt disease.

Table 5. Performance of brinjal germplasm under Nagaland conditions

Selections

Plant height
(cm)

Avg. no. of
branches

1x7 (Sel 5)

50.9

3.2

5x9 (Sel 3)

57.4

4.6

7x8 (Sel 1)

64.4

4.4

Days to 50%
flowering
59.7

Avg. fruit
length (cm)

Avg. girth
of fruit(cm)

Productivity
(t/ha)

11.93

8.4

14.8

56.0

12.67

10.4

21.5

55.3

18.53

8.2

20.5
18.6

4x7 (Sel 2)

55.1

4.6

60.7

8.76

12.2

4x9 (Sel 7)

54.5

4.5

60.0

12.15

9.9

15.9

3x9 (Sel 6)

57.8

2.9

61.0

14.70

11.1

14.7

3x8 (Sel 4)

50.8

3.6

59.0

10.26

8.8

21.7

Arka Keshav

53.9

4.3

57.7

11.73

10.0

19.5

CD at (P= 0.05)

5.86

0.68

6.15
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Table 6. Efficacy of biofertilizers on onion cv.N-2-4-1
Treatment

Plant
height
(cm)

No. of
leaves
/plant

Shoot
girth
(mm)

Avg.
Horizontal
bulb
diameter
wt. (g) (cm)

T1 – 50% N
T2 – 75% N
T3 – 100% N
T4 - T1 + Azotobacter
T5 - T2 + Azotobacter
T6 - T3 + Azotobacter
T7 - T1 + Azospirillum
T8 - T2 + Azospirillum
T9 - T3 + Azospirillum
T10 - T1 + Azotobacter + Azospirillum
T11 - T2 + Azotobacter + Azospirillum
T12 - T3 + Azotobacter + Azospirillum
T13 – Control (no chemical & biofertilizers)
CD at (P= 0.05)

50.6
54.5
59.2
52.63
54.14
58.20
55.4
57.60
58.16
56.93
59.82
60.34
48.6
4.62

8.5
9.5
10.0
8.9
9.6
9.4
9.3
9.6
9.7
9.3
10.0
10.4
8.4
1.21

14.86
14.70
15.79
14..71
14.54
16.49
14.69
16.55
16.89
15.32
17.13
17.14
13.15
1.86

42.0
54.0
65.0
42.0
59.0
64.5
56.8
65.0
67.0
58.5
68.0
70.0
41.0
5.42

5.52
6.07
6.63
5.81
6.03
6.65
6.21
6.50
6.58
5.95
6.49
6.63
5.10
0.62

Vertical
diameter
(cm)

Yield
(t/ha)

4.21
4.56
4.88
4.41
4.55
4.83
4.72
4.86
4.78
4.85
4.92
5.09
4.08
0.41

18.25
21.88
30.50
16.38
19.50
29.63
23.13
33.75
35.75
27.13
36.25
38.13
13.50
4.83
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ANIMAL REPRODUCTION
Characterization of growth related genes in
Nagaland local and crossbred pigs
Genomic DNA was isolated from whole blood
of Nagaland local and crossbred pig. The specific
primers were used for PCR amplification of GH,
GHRH and LH genes in Nagaland local pig breeds.
All the three genes were successfully amplified
from the genomic DNA.

1
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4

5
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8

9

10

500 bp

Fig. 2. Agarose gel showing PCR amplification of
growth hormone-releasing hormone (GHRH) gene
(455 bp) in pig. Lane M: 100 bp marker; Lane 12: Nagaland local, Lane 3-4: Hampshire cross,
Lane 5-6: Large White Yorkshire cross, Lane 7-8:
Large Black cross and Lane 9-10: Assam local

M
M

1

2

3

4

500 bp
500 bp

Fig. 1. Agarose gel showing PCR amplification of
growth hormone (GH) gene (605 bp) in pig. Lane
M: 100 bp marker; Lane 1-2: Nagaland local,
Lane 3-4: Hampshire cross, Lane 5-6: Large White
Yorkshire cross, Lane 7-8: Large Black cross and
Lane 9-10: Assam local
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Fig. 3. Agarose gel showing PCR amplification of
Luteinizing hormone (LH) gene (700 bp) in pig.
Lane M: 100 bp marker; Lane 1: Nagaland local,
Lane 2: Hampshire cross, Lane 3: Large White
Yorkshire cross and Lane 4: Large Black
crossbred
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Studies on early sexual maturity of non-descript
Naga local pigs
A total of 12 local Naga boars aged between 45
and 91 days and 2.3 to 3.4 kg were divided into
two groups (group-I and II) based on their age.
Group I pigs consisted of six animals aged 53±7
days (range= 45 to 61 days) and 2.4±0.41 kg
(range=2.3 to 2.6 kg). Testes including the
epididymis were collected from all experimental
boars through open surgical method of castration.
The right and left epididymis were trimmed off
from the body of the testes and semen samples were
collected from three parts of the epididymis through
a 1.0 cm incision made (with a scalpel blade) on
any of the locations (caput, corpus and cauda of
the epididymis). Sperm cells were removed from
the cauda epididymis with a Pasteur pipette. The
incision of the caput and corpus epididymis flushed
with 2-3 drops of PBS, kept at body temperature.
Concentration of spermatozoa in cauda epididymis
was determined by hemocytometer method.
The mean (±SEM) testicular weight, length and
breadth for group I vs II boars were 23.6±2.3 vs
32.9±4.6 g, 4.9±0.7 vs 6.4±0.9 cm, and 3.9±0.3

ves 4.1±0.4 cm, respectively. The mean testicular
weight and length of group II were higher (P<0.05)
than group I animals. The mean (±SEM)
concentration of spermatozoa (x 106/ml) in cauda
epididymis for group II were higher (P<0.001) than
group I boars (2303±120 vs 5523±214). The
percentage of sperm motility increased
significantly (P<0.05) from caput through cauda
epididymis in both the group-I and II. The sperm
motility that recorded for caput, corpus and cauda
epididymal spermatozoa for group II were
significantly higher (P<0.001) than group I boars.
The percentage of live spermatozoa decreased
(P<0.01) from caput to corpus and then to cauda
epididymis in both the groups. In all three sections
of the epididymis, the mean percentage of live
spermatozoa were significantly higher (P<0.001)
in group-II than -I (Table 1). The percentage of head
abnormalities decreased (P<0.05) from caput to
corpus but were similar (P>0.05) between corpus
and cauda epididymis in group I boars (Table 2).
On the other hand, percentage of abnormal heads
decreased significantly (P<0.01) from caput to
corpus and then to cauda epididymis in group II

Table 1. Mean (±SEM) percentage of sperm motility and live spermatozoa recorded in caput,
corpus and cauda epididymis of local Naga pig for group-I (n=6) and –II (n=6)
Attributes

Epidydimal parts
Caput

Sperm motility
Live spermatozoa

Corpus

Cauda

Group I

Group II

Group I

Group II

Group I

Group II

10.0±5.0
43.3±7.9a

30.0±7.6b
94.3±7.4b

13.3±7.3c
34.4±6.2c

45.0±8.3
86.5±9.3d

15.0±4.5
25.3±5.3e

85.0±11.3
79.5±8.8f

Table 2. Mean (±SEM) percentage of head, midpiece and tail abnormalities, and abnormal acrosome
recorded in caput, corpus and cauda epididymal spermatozoa of local Naga pig for groupI (n=6) and –II (n=6)
Attributes

Epidydimal parts
Caput

Head abnormality
Midpiece abnormality
Tail abnormality
Total abnormality
Abnormal acrosome

Corpus

Cauda

Group I

Group II

Group I

Group II

Group I

Group II

15.2±3.3a
5.6±0.8a
7.8±2.1a
28.6±3.9a
79.4±6.5a

2.2±0.1b
1.7±0.112b
5.9±0.9b
9.8±0.8b
43.6±5.9b

11.3±2.6c
4.1±0.7c
6.9±1.2a
22.3±1.6c
67.2±8.9c

1.1±0.2d
0.70±0.0
4.7±0.7c
5.5±0.7d
22.3±5.2d

9.7±1.9c
3.3±0.7e
4.9±1.1c
17.9±2.3
54.3±7.6e

0.6±0.1e
0.3±0.0f
4.2±0.7c
5.1±0.8d
5.8±1.2df
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animals. In each section of epididymis, group II
boars had significantly lower (P<0.001) incidence
of head abnormalities than group I. The occurrence
of midpiece abnormalities decreased (P<0.01) from
caput to corpus and then to cauda epididymis in
both group I and II (Table 2). In each individual
section of epididymis, group-I boars had higher
incidence (P<0.01) of abnormal midpiece than –II
(Table 2). Percentage of abnormal tails were similar
for caput and corpus of groups I and corpus and
cauda epididymis of group II (Table 2). Lower
Incidence (P<0.01) of tail abnormalities were
recorded in cauda epididymis than caput or corpus
of group I boars. Cauda epididymal spermatozoa
of group II animals exhibited lower percentage of
abnormal tails than caput or corpus epididymis
(Table 2). The caput and corpus epididymis of
group II had significantly lower (P<0.01) incidence
of abnormal tails than group I boars .
Acrosome integrity
The incidence of abnormal acrosomes
decreased (P<0.01) from caput through cauda
epididymis in both group-I and II. In each section
of the epididymis, group II had lower (P<0.001)
percentage of abnormal acrosomes than group I
boars. The sows kept along with Naga boars
delivered piglets at 205±5 day following the last
parturition. Based on our farm data, the mean length
of gestation period in this breed was 115±6 days.
As calculated, the sows were conceived at 90±4
days post-partum. The body weight of the piglet
castrated at 90 days of age was 3.0±0.3 kg.

ANIMAL HEALTH
Immunostimulation in farm animals
Immunostimulation experiment was conducted
in chicken using twenty commercial broiler birds
of either sex at two weeks of age. Water soluble
adjuvant fraction of M.phlei (WSA-MP) was used
as immunostimulator at the dose rate of 10 mg/kg
body weight once weekly for two weeks. The
WSA-MP treated group has shown
immunostimulation with augmented antibody
response (7.3 + 0.94 Log2 titer) and cell mediated
immune response (28.46 + 2.75 % LMI) to the
selected S. pulloram antigen. Nonspecific
immunostimulation was evident with increase in
phagocytic index of macrophages (196.32 + 6.54
%) in the immunostimulated birds (Table 1). The
increase in specific as well as nonspecific immunity
following immunostimulation were statistically
significant (P<0.01). No significant adverse effects
were observed on growth and other physiological
parameters in the experimental birds following
inoculation of WSA-MP.
Table 1. Immunostimulation activities of WSAMP in chicken
Group

Antibody
response
(log 2 titer)

CMI
response
(% LMI)

Phagocitic
index of
Macrophage
(%)

A. WSA - MP

7.3
+ 0.94
6.2
+ 0.77

28.46
+ 2.75
18.85
+ 1.91

196.32
+ 6.54
174.26
+ 5.73

B. Control

Managing upland rice landscape for household
food security and environmental sustainability
1. Experiment: Identification and evaluation of
weed and pest management options
Paddy cv- Nagaland local
Ecosystem – sloppy upland
No. of replication- 5
Name of the farmer- Kentipe (Mhainamci village,
Jalukie)
Proximal droplets in spermatozoa
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pest management for rice stem borer was found as
much effective as application of chemical
(Carbofuran 3G).(Table 2)

Table 1. Effect of weed management in rice
Treatments

Plant No. of Weed
Grain
height tillers population yield
(cm)
/plant /m2
(t/ha)

Chemical (2,4D)
Manual
(3 hand weeding)
Chemical +
Manual
(1 hand weeding)
Control

105.96 19.00 5.60
102.88 a 18.80 a 2.00 a

2.66
2.81 a

106.08 a 21.40 a 3.20 a

2.85 a

96.38

1.33

a

a

13.20

19.20

Table 2. Observations on population of stem
borer per meter square

a

Treatments

Means followed by same letter are not significantly (P=0.05)
different in a column

Weeds are the major problem under upland
conditions and in Nagaland a sizeable area is
covered by upland rice cultivation. Participatory
trials were conducted at Mhainamci village of
Jalukie during 2007-08. Chemical, manual and
chemical + manual weeding practices recorded
significantly higher increase in grain yield over
control. Combination of chemical and one hand
weeding was found to be most economical.
Stem borer is the main pest of paddy crop in
Nagaland. Under upland sloppy conditions it is not
advisable to use pesticide due to socio-economic,
ecological and other reasons. The farmers are also
reluctant to use for chemicals for pest control. To
find out suitable non chemical approach, a
participatory trial was conducted on five farmers’
field in 10m x10m plots. Use of bio agent
(Trichogramma) in commercial formulation of
tricho cards was found superior and the integrated

Chemical
(carbofuran3G)
Biological (Tricho
cards and liquid
Trichoderma)
IPM
Control

Jhum land
(upland var.
Bhalum 1)

Lowland
(var.Ranjeet)

Stem
borer
/m2

Grain
yield
(t/ha)

Stem
borer/
m2

15.80 ab

3.0 a

13.60 a

4.23 a

20.20 b

2.9 a

21.80 b

3.82

15.20 a
103.00 c

3.0 a
2.3

16.00 ab
107.60 c

4.15 a
3.36

Grain
yield
(t/ha)

Identification of crop combination that can be
grown with under slopping upland
The intercropping in upland rice with
leguminous crop was tried under participatory
mode, the inter crop of soybean and groundnut
recorded land equivalent ratio of more than one.
The yield advantage due to groundnut and soybean
was 7 and 12 % respectively over sole crop of
upland paddy. Intercropping of legumes also helped
in building the soil fertility.
Under lowland conditions participatory trial
were conducted to find out good varieties under
lowland aromatic and non aromatic categories.

Table3. Effect of intercrops on plant height of paddy and soybean at harvest
Intercrop combination

Upland paddy (tekke)

Treatments

Plant
height
(cm)

Effective
tillers
/plant

Paddy+ soybean
Paddy+ groundnut
Paddy (sole crop)

98.82 a
99.92 a
100.98 a

13.60 a
14.80 ab
15.80 b

Intercrop
soybean
(JS 335)

Intercrop
groundnut
(ICGS 76)

Intercropping
performance

Grain
yield
(t/ha)

Grain
yield
(t/ha)

Grain
yield
(t/ha)

LER

2.23
1.92
2.76

0.88
-

1.03
-

1.126
1.07
-

Means followed by same letter are not significantly (P=0.05) different in a column.
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Among aromatic lines AR-3 recorded maximum
grain yield and among non aromatic lines

Shahsarang was best (5.1t/ha) followed by JR-2
(Table 4).

Table 4. Evaluation of aromatic and non aromatic lowland lines
Aromatic lowland lines

Non aromatic lowland lines

Variety

Plant
height
(cm)

Tillers
/hill

Yield
(t/ha)

Variety

Plant
height
(cm)

Tillers
/hill

Yield
(t/ha)

AR-1
AR-2
AR-3
AR-4
Gumdhan

100.58 a
96.70 a
92.90 a
96.98 a
131.88

17.60 ab
18.40 b
22.50 c
14.60 a
17.20 ab

3.47 a
4.13 b
4.25 b
3.41 a
2.51

JR-2
Shahsarang
Ranjeet
Nagaland Special

113.84 a
111.76 a
120.62
128.84

21.20 a
22.40 a
15.40
21.00 a

4.25 a
5.12
4.00 a
3.01

Means followed by same letter are not significantly (P=0.05) different in a column.
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PUBLICATIONS
Research articles
1. Jha, Anjani Kumar, Rathore S. S. and Singh
Shamsher 2006. Effect of organic manures
and Rhizobium inoculation on growth and
yield of French Bean (Phaseolus vulgaris
L.). Indian J. Hill Farming 19(1&2):90-92
2. Jha, Anjani Kumar, Rathore S. S. and Singh
Shamsher. 2006. Studies on propagation time
of Assam lemon (Citrus limon L.) through
stem cuttings. Indian J. Hill Farming
19(1&2):155-157
3. Kumaresan A., Bujarbaruah K.M.,
Karunakaran M., Das Anubrata, Bardoloi
R.K. 2008 Assessment of early sexual
maturity in nondescript local pigs of
northeast India: Testicular development,
spermiogram and in vivo pregnancy.
Livestock Science.116, 342-347 .
4. Karunakaran, M., Mondal, M., Rajarajan,
K., Karmakar, H.D., Bhatt, B.P., Das, J.,
Bora, B., Baruah, K.K., Rajkhowa, C., 2008.
Early puberty in local Naga boar of India:
assessment
through
epididymal
spermiogram and in vivo pregnancy. Animal
Reproduction Science, doi:10.1016/
j.anireprosci.2008.02.009 in press

Abstracts
1. Narsimha Rao, B., Jha Anjani Kumar,
Sunilkumar K.and Roshan R.K. 2007. Effect
of mulching and INM on the yield and
quality of pineapple In Souvenir and
Abstract- Second Indian Horticulture
Congress on Opportunities and Linkages for
Horticulture Research and Development (1821Apr., 2007), ICAR Research Complex for
NEH Region, Umiam , Meghalaya. pp148
2. Rathore S.S. and Jha Anjani Kumar. 2007.
Studies on spatial intensification of banana
plantation with legume and non legume
intercrop In Souvenir and Abstract- Second
Indian Horticulture Congress on
Opportunities and Linkages for Horticulture
Research and Development (18-21 Apr.,
2007), ICAR Research Complex for NEH
Region, Umiam , Meghalaya. pp162-163
3. Narsimha Rao, B., Sunilkumar K., Jha
Anjani Kumar and Roshan R.K. 2007.
Evaluation of orange fleshed sweet potato
for growth and tuber yield under Manipur
conditions. In Souvenir and AbstractSecond Indian Horticulture Congress on
Opportunities and Linkages for Horticulture
Research and Development (18-21 Apr.,
2007), ICAR Research Complex for NEH
Region, Umiam , Meghalaya. pp182-183.
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WEATHER
Meteorological data recorded at the meteorological observatory, Tadong,
Gangtok – 737 102 for during April, 2007- March, 2008.
Month

Apr.07
May.07
Jun.07
Jul.07
Aug. 07
Sep.07
Oct.07
Nov.07
Dec.07
Jan.08
Feb.08
Mar.08
Average

Temp (OC)

Relative humidity (%)

Max

Min

Max

Min

24.54
27.90
27.22
25.79
27.45
26.20
25.10
21.44
17.20
15.6
17.72
22.81
23.25

15.27
17.88
19.24
20.14
20.21
18.79
16.86
11.93
8.90
7.6
7.23
12.28
14.69

86.63
85.93
88.70
91.06
89.90
89.93
89.06
87.00
86.19
85.4
83.41
84.06
87.27

52.13
51.93
64.56
75.48
67.9
66.36
58.74
49.00
47.70
50.12
41.58
45.5
55.95

Rainfall
(mm)

Sunshine
hours

Evaporation
(mm)

333.70
253.70
504.90
581.90
428.60
595.50
122.50
37.90
0.00
9.80
05.20
4.50
2878.2*

4.13
4.98
1.77
1.02
3.00
3.20
3.43
3.30
3.03
2.56
4.48
3.62
3.21

3.85
4.64
3.77
3.21
3.93
3.67
4.16
4.28
3.09
3.00
3.36
3.70
3.72

* Average value for all weather data except for rainfall
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RESEARCH ACHIEVEMENTS
4.3, 0.5, 0.38, 0.5, 5.0, 3.3 and 1.3 t/ha, respectively.
Ketakijoha was found to be susceptible to blast at
early stage where as Ranjit was found to be
susceptible to brown leaf spot rice.

CROP SCIENCE
RICE
Comparative evaluation of rice in SRI method
with that of recommended package of practices
under terrace farming of Sikkim
The experiment on rice was conducted in a split
splot design to test the efficiency of SRI (Systems
of Rice Intensification) over scientific management
practices (SMP) under organic conditions in
Sikkim. Three varieties i.e. Pusa Sugandh-2,
Sasharang-1, and Attey were combined with three
systems i.e inorganic, organic equivalent, and
control. Two methods of cultivations namely SRI
and SMP were assigned to subplot treatments with
three replications. Pusa Sugandh-2 registered
significantly higher grain yields (3.53 t/ha) under
SMP compared to SRI (3.40 t/ha). However,
Sasharang produced significantly higher grain yield
(4.7t/ha) in SRI compared to SMP (4.1t/ha). Attey,
the dominant local variety proved to be
significantly superior in SRI (3.2 t/ha) to SMP (2.1t/
ha). Rice under SRI matured 15 days earlier
compared to SMP.
Testing of rice genotypes
Eight rice varieties viz. Sasharang, Satyaranjan,
Ranjit, Ketakijoha, Aghanibora, Geetanjali, Pusa
Sugandh and Attey were evaluated under organic
conditions by applying 10tFYM/ha in RCBD. The
yields recorded by the above varieties were 5.0,

SRI vs SMP

SMP vs SRI

INSECT AND PESTS
Eco friendly management of insect pests in
organic rice cultivation
Evaluation of the efficacy of some eco- friendly
insecticides against insect pests of rice
The bio efficacy of six eco friendly insecticides
viz., Biopower (Beauveria bassiana), Biomagic
(Metarhizium anisopliae), Vericel (Verticillium
lecanii), Nimbicidine, Achook and Multineem was
evaluated by taking monocrotophos as check
against insect pests of rice. All the insecticides
reduced insect populations and gave higher yield
over untreated control. But in comparison to check
insecticide monocrotophos the effectiveness of all
the eco friendly insecticides was found
significantly inferior. Among the safe insecticides,
Nimbicidine @3ml/l was found most effective
followed by Achook @3 ml/l for managing stem
borer, whorl maggot and leaf folder. Metarhizium
anisopliae and Beauveria bassiana were found
effective to control the population of gundhi bug.
Studies on population build up of insect pests
of rice and their natural enemies
The population build up of insect pests and their
natural enemies was studied by taking observations
at fortnightly interval starting from second fortnight
of July to first fortnight of November in a fixed
plot. The total plot was divided into four plots for
taking various observations. It was observed from
the study that the stem borer, leaf folder, whorl
maggot and gundhi bug are some important pests
of rice in Sikkim. The stem borer infestation was
found maximum during August-September (4.547.62% DH). The whorl maggot started the
infestation at the initial stage of the crop and
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damaged maximum (24.25 damaged leaves/10
hills) in the second fortnight of July. The leaf folder
population was found maximum in the month of
August. Gundhi bug population was found
maximum when the crop attained the milky stage
in the first fortnight of October (16.40 bugs/10
hills). Among the natural enemies the population
of spiders, Apanteles and dragon flies was recorded
in the months of August and September but the
Coccinellid beetle population was found maximum
during the last fortnight of September.

MAIZE
Breeding for early maturing maize composites
and hybrids suitable for low input farming in
Sikkim
Twenty composites namely, Early composite,
Gujarat makkai-1, Gujarat makkai 2, Kesari, L-174,
Megha composite, NAC 6002, NAC 6004,
Narmada moti, NLD white, Prabhat, Pratap-1,
RCM 1-1, RCM 1-3, Suwan, Vijay, VL 16, VL 41,
VL Makka 11 and VL Makkai 88 were evaluated
at ICAR Research Complex for NEH Region,
Sikkim Centre Farm Tadong, located at 1350 m
amsl, for the last three years (2003-2006) in
replicated trial using organic inputs. The high
yielding composites with consistent performance
were NAC 6004 (4.62 t/ha), Suwan (4.25 t/ha),
Narmada moti and Gujarat makkai 6 (3.75 t/ha)
and VL Sankul Makkai 11 (3.50 t/ha).
Five QPM maize lines received from VPKAS
Almora namely FQH 57, FQH 61, FQH 65, FQH
69 and FQH 4567 were evaluated along with checks
(Vivek hybrid 9, 15 and Vivek sankul 11) during
Kharif 2007 under organic condition following 40
x30 cm spacing. The entry FQH 57 recorded the
highest yield (4.45 t/ha). The above varieties can
be recommended for the mid hills of Sikkim.
A total of 261 F1 hybrids were synthesised
involving a multiple cob bearing Sikkim Primitive
Maize (known as Murali Makkai) as one of the
parent. Evaluation of these hybrids at mid hills

showed that the cross combination Murali makkai
x EC 1181 recorded the highest seed yield (5.2 t/
ha).

INSECTS AND PESTS
Eco-friendly management of major insect pests
of maize in Sikkim
Two supervised field trials were conducted
during kharif 2007 to study the efficacy of ecofriendly insecticides and locally available
botanicals viz., Eupatorium odoratum (Banmara),
Schima wallichii (Chelaoni), Artemisia vulgaris
(Sitapati) and Datura stromanium (Dhaturo) in
comparison with standard insecticides carbofuron
and monocrotophos against major insect pests of
maize. Periodical surveys were undertaken to
identify natural enemies in the maize ecosystem.

Incidence of major pest armyworm, Mythimna
separata and semilooper Plusia signata and minor
pests aphid Ropahlosiphum maidis was observed.
The results revealed that, among all the treatments
carbofuron @ 1 kg a.i./ha provided good control
over M. separata and C. partellus. Among the ecofriendly insecticides Pestoneem 0.5 EC @ 1 l/ha
effectively checked the population of M. separata
and Dipel 8L @ 500 ml/ha provided effective
control of C. partellus and P. signata. The results
of second field experiment revealed that, among
the locally available botanicals A. vulgaris
(Sitapati) @ 5% extract effectively checked the
population of M. separata and P. signata
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5.0 and 0tFYM/ha to soybean + 5tFYM/ha to
laipatta.

CROPPING SYSTEMS
Nutrient budgeting and performance evaluation
of various Maize-Blackgram –winter crops (pea,
coriander, mustard, broccoli, cabbage) based
cropping systems under organic system
Five different cropping systems namely Maizeblackgram-mustard, Maize-blackgram-Pea, Maizeblackgram-cabbage, Maize-black gram-coriander
and Maize-black gram-brocoli were evaluated
under organic conditions with the organic
equivalent of the recommended doses of fertilser
in RCBD keeping the objective to increase farm
income, cropping intensity and sustainability.
Maize composite variety Vivek Sankul Makka-11
was sown in March 1st week and harvested in June
and then black gram (local variety) was sown in
July and harvested in October and then winter crops
(cabbage, mustard, pea, coriander and broccoli)
were taken. Maize yields was 4.47 t/ha and the
blackgram yield was 0.63 t/ha. The yields of pea
seeds, coriander (green leaf), mustard (seeds) ,
cabbage and broccoli were found to be 1.33, 9.35,
1.28, 42.8 and 7.4t/ha, respectively.
Performance evaluation of soybean –mustard
(lai patta) cropping system under organic
condition in Sikkim
A soybean- laipatta (leafy mustard) cropping
system was tested under organic conditions.
Soybean variety PK-1042 was tested during Kharif
with four levels of FYM (0, 5.0, 7.5 and 10.0 t/ha)
and during rabi seasons laipatta was sown with and
uniform doses of 5 t FYM/ha. Soybean yield of
2.26 t/ha was recorded from 10 t FYM/ha which
was found to be significantly superior over other
levels. The soybean yields of 2.01, 1.82 and 1.6 t/
ha were obtained from application of 7.5, 5.0 and
0 t FYM/ha, respectively. Maximum laipatta was
obtained from the residual effect of 10tFYM/ha to
soybean along with application of 5tFYM/ha.
Laipatta yields of 12.86, 11.12 and 9.10 t/ha were
recorded from residual effect of 7.5, 5.0 and 0 t
FYM/ha to soybean along with 5tFYM/ha
application. After harvest of Laipatta leaves, the
plants were allowed to flower and set seed. A seed
yield of 0.36, 0.32, 0.26 and 0.24 t/ha were obtained
from the residual effects of application of 10, 7.5,

SOIL AND WATER RESOURCES
Identification and standardization of organic
sources of nutrition of maize, rice, soybean and
buckwheat
Organic manure was produced by pit method
using weeds (Artemisia vulgaris, Eupatorium sp.,)
leaves (Alnus nepalensis, Schima wallichii), cow
dung and soil in the ratio 10: 4: 0.5 + soil. Fully
rotten mixed compost contained N- 2.20 %, P 1.02 % and P- 1.54 %. Mixed compost application
@ 5 t/ha was expected to release nearly 80 kg N,
50 kg P2O5 and 70 kg K /ha, respectively.
Studies on organic nutrition of maize
Var. Vivek Sankul Makka-11 with Dolomite was
applied for soil acidity management @ 2 t/ha.
Mixed compost, neem cake, azophos seed
treatment and vermicompost were applied as sole
or in different combinations as various sources of
organic nutrition. Under organic nutrition highest
grain yield was recorded with the treatment of
mixed compost 2.5 t/ ha + neem cake 0.5 t/ha +
vermicompost 2.5 t/ha (4550 kg/ha) and Buckwheat
green manuring + mixed compost 2.5 t/ha (4340
kg/ha) as compared to control (1450 kg/ha).
Studies on organic nutrition of soybean
Ten treatments as starter dose from chemical
fertilizers, mixed compost, neem cake and dolomite
in nine combinations and one no nitrogen control
were imposed on soybean var. PK-1024 during
kharif 2007. N:P:K @ 30:40:30 was applied alone
and in conjunction with neem cake and dolomite
@ 2 t/ha. Neem cake 1 t/ha + mixed compost 2.5 t/
ha + dolomite@ 2 t/ha (3300 kg /ha) was
statistically at par with integrated nutrient
management through urea +SSP+MOP @ 30:40:30
+ dolomite @ 2 t/ha + Neem cake @ 0.5 t/ha (3120
kg/ha).
Studies on organic nutrition of mustard
Short duration, high yielding mustard variety
M-27 was sown in November 2007 under organic
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nutrient management and was irrigated once at the
flowering stage. Mixed compost @ 5 t/ ha +
vermicompost @ 1 t/ha + neem cake @ 1 t/ ha +
dolomite @ 1 t/ha yielded 940 kg/ha as compared
to 210 kg/ha in no fertilizer control.
Studies on organic nutrition of rice
Studies were conducted in kharif 2007 with
three improved rice varieties VL Dhan-61, Pusa
Sugandh II, Pant Dhan-10 and one local check
“Attey” under two organic sources of nutrition
mixed compost and neem cake to evaluate their
performance in terms of yield, yield attributes and
N-use efficiency in comparison with 3-split urea
application. The rice grain yields ranged from 2.1
to 3.8 t/ha with mixed compost; 2.4 to 4.6 t/ha with
mixed compost and neem cake as compared with
2.5 to 4.4 t/ha rice grain yield with 3-split urea
application. The no fertilizer control yield ranged
from 1.23 to 1.78 t/ ha.
Studies on organic nutrition of buckwheat
A local cultivar “Mithe” was sown in two
spacings of 20 x 20 and 30 x 30 cm in four
replications on which six treatments were imposed.
Five treatment combinations of mixed compost,
neem cake and seed treatment with azophos along
with control were basally applied at sowing. It was
observed that higher grain yield was produced
under the 20 x 20 cm spacing as compared to 30 x
30 cm. The grain yield of Buckwheat local cultivar
under organic nutrition management through mixed
compost 5 t/ha + neem cake 0.5 t/ ha was 1450 kg/
ha and neem cake 1 t/ha + azophos seed treatment
produced 1120 kg/ha as compared to 1435 kg ha
through N:P:K @ 40: 80: 40 at the end of the
conversion period.

FRUITS
Studies on kiwi cultivation for sustainable
production in Sikkim
Evaluation of germplasm for growth, yield and
quality:
Among four varieties, Hayward gave maximum
yield (1.22 t/ha) followed by Allison (0.98 t/ha).

Fruit weight was recorded maximum (88g/fruit) in
Hayward whereas maximum TSS (12.5%) was
recorded in Allison with acidity 1.1%
Effect of training and pruning time on flowering
Two time cane pruning in July and Nov gave
maximum flowering shoots whereas, fruit set, fruit
drop and yield was not affected by increased
flowering shoots

Efficacy of pollen method on fruit set
Out of self cross and manual pollination, self
pollination didn’t result in any fruit set. Whereas
open pollination gave 35% fruit set and manual
pollination gave maximum fruit set with superior
quality fruits and higher fruit weight (112g/fruit)

Development of package of practices for the
strawberry production in Sikkim
Varietal evaluation under polyhouse and open
conditions
Out of sixteen strawberry varieties evaluated
under polyhouse and open conditions, maximum
marketable yield was recorded in Chandler in
polyhouse (882g/plant) followed by Ofra in
polyhouse (852g/plant). Maximum marketable
yield in open cultivation was recorded in Chandler
(632g/plant) followed by Ofra (611g/plant).
Environmental conditions on runner production
Sixteen varieties were screened in open as well
as polyhouse. Maximum runner production was
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recorded in var. Etna (19.00) and minimum in
Belruby (16.00) under open condition. Minimum
runner production was recorded in Ofra (5),
Chandler (5) and Selva (4) under polyhouse

Effect of environmental conditions on disease
severity
Under open, polyhouse and low tunnel system
of strawberry production, leaf spot was observed
maximum in open condition (10-50%) followed by
low tunnel (0-15%) and minimum in polyhouse(08%). Peak disease appearance was recorded during
May-June. Severity of leaf spot was recorded more
in var. Ofra as compared to Chandler.

VEGETABLES
CHILLI
Effect of environmental conditions on fruit
quality
Sixteen polyhouse and open cultivated varieties
were evaluated for fruit quality in terms of TSS/
acid. Fruit quality was better under polyhouse than
under the open conditions. Superior fruit quality
(TSS/Acid) was recorded in Chandler (7.42) under
polyhouse followed by Ofra (6.56) , Selva (6.37)
and Etna (6.32)

Characterization and development of organic
package of practices for local chilli (Dalle
Khorsani) in Sikkim
Collection and evaluation
Fifteen germplasm of chilli were collected from
all over Sikkim, West Bengal and south India.
Characterization and evaluation is under progress.

Effect of time of transplanting on fruit and
runner production in open and polyhouse
conditions
Ofra and chandler varieties were planted in
August, September and October. Chandler
transplanted in the month of September gave
maximum fruit yield/plant (982g) with minimum
runner production (4), which was followed by
chandler and ofra transplanted in the month of
August for maximum fruit yield and minimum
runner production.
Effect of mulching on fruit yield and fruit
rotting
Paddy straw, Sacchrum sp, tree leaves and black
polythene were evaluated along with control (no
mulch) for fruit yield and fruit rotting. Sacharum
sp. mulching gave 67% marketable yield followed
by tree leaves and paddy straw. Plant mortality was
recorded maximum in black polythene mulching
followed by paddy straw (13%). Fruit rotting was
maximum (55%) in no mulch followed by black
polythene (27%)

Varietal evaluation of cole crops
CABBAGE
Four varieties were evaluated for their yield
performance. Among them Bahar performed better
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with respect to duration yield and harvest index
followed by Krishna. The head weight of Bahar
was 25 – 30% more than that of Tekia and Quisto.
Performance of cabbage varieties
Varieties

Bahar*
Quisto
Tekia
Krishna

Days to
plantingto
harvesting

Head
wt.
(kg)

Yield
(t/ha)

Harvest
index

82.4
96.7
84.5
84.3

1.5
1.2
1.1
1.3

40.0
35.0
33.0
37.5

74
69
72
68

BROCCOLI
Broccoli var. Aishwarya was planted in different
months to assess its performance in different
months. It was observed that October planting was
the most suitable planting time for broccoli as head
weight reduced with the delay in planting.
Plantingtime

Days to
plantingto
harvesting

Head
wt.
(kg)

Yield
(t/ha)

October*
November
December
January

72.5
74.2
75.2
74.2

0.4
0.3
0.28
0.25

12.0
10.0
8.0
7.0

*Bahar performed better than other varieties

Performance of cabbage var. Bahar with respect
to planting time
Cabbage var. Bahar was planted in different
months to assess its performance in different
months. It was observed that October planting was
the most suitable planting time for cabbage as yield
reduced with the delay in planting.

Biorational management of insect pests of major
cole crops in sikkim
Three supervised field trials were conducted
during rabi 2007-08 with 7 treatments and 3
replications to study the efficacy of locally
available botanicals viz., Eupetorium odoratum
(Banmara) , Schima wallichii (Chelaoni),
Artemisia vulgaris (Sitapati) and Datura
stromanium (Dhaturo) against major insect pests
of cabbage, cauliflower and broccoli.
Major pests observed were cutworm (Agrotis
sp), semilooper ( Trichoplusia ni) and red ant,
Dorulus sp. The results revealed that among all

Fig. Variation in the yield(t/ha) of cabbage with
the planting time

CAULIFLOWER
Two varieties were evaluated for their yield
performance. Among them Suwashini performed
better with respect to duration and yield. Suwashini
out yielded Indam hybrid
Varieties

Days to
plantingto
harvesting

Curd Yield
wt.
(t/ha)
(kg)

Harvest
index

Suwashini
Indam Hy.

80.5
82.6

1.1
1.0

72
73

28.5
2.65

Cutworm

Semilooper
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the treatments carbofuron @ 1 kg a.i/ha provided
good control. Among the botanical extracts A.
vulgaris @ 5% effectively checked the population
of
cutworm
and
semilooper.
Two
entomopathogenic microbes were identified from
the semilooper.

AGROFORESTRY
Development of suitable management practices
for different agroforestry systems with special
reference to their productivity and sustainability
Sikkim mandarin based AFS
To assess the growth performance of mandarin
and yield of intercrop, the trial with Sikkim
mandarin was carried out for sixth consecutive year.
Ginger, turmeric, maize and soybean were sown
as intercrops in kharif season, whereas mustard was
sown in rabi season in association with mandarin.
Ginger with Sikkim mandarin, soybean with
Sikkim mandarin
The average yield (t/ha) in association with fruit
tree was; ginger (7.6), turmeric(4.17), maize(2.87),
mustard(0.57) and soybean(0.89) and the yields
(without tree) were 21.4, 11.47, 3.67, 1.2 and 1.9
t/ha respectively. The average height of mandarin
was 3.75 m, girth 26.4cm and spread of canopy
1.77 m with intercrop and in control (without
intercrop) it was height 4.5 girth 30.65cm and
canopy spread 1.97m.The average fruit yield of
mandarin was 9.5 kg/tree with intercrop and
15.63kg/tree in control. Stem borer attack was
observed in Sikkim mandarin trees.

Guava based AFS
A trial of intercropping with guava was carried
out for fourth consecutive year to compare the
productivity of different component in AFS.
Ginger, maize and soybean were sown as intercrops
in kharif season, whereas mustard was sown in rabi
season in association with guava. The average
yields of intercrops were recorded in ginger (4.2 t/
ha), turmeric (4.5 t/ha) maize (2.7 t/ha), and
mustard (.6 t/ha). The sole yield (without tree) 21.4,
11.47, 3.67, 1.2 and 1.9 t/ha respectively. The
average fruit yield of guava was 12.5kg/tree in
control (without under storey crop) and with crop
fruit yield (8.5kg/tree) was obtained. Stem borer
attack was observed in guava trees.
Large cardamom based AFS
Effect of MPTS on growth and yield of large
cardamom
In this system large cardamom (Ammomum
subulatum) var. Sawney was planted with four
multipurpose tree species. During the fifth
consecutive year, growth and yield performance
of large cardamom was recorded with Leucaena
leucocephala. Average no of spike /clump was 9.8,
average no. of capsules/spike was 4.8, average no.
of capsules/clump was 47.80 and average yield per
plant was 36.02g followed by Alnus nepalensis
where average no of spike /clump was 5.4 , average
no. of capsules/spike was 6.6, average no. of
capsules/clump was 35.64 and average yield per
plant was 27.08g.The minimum yield was recorded
with Ficus hookerii . Average no of spike /clump
was 3.0, average no. of capsules/spike was 5.25,
average no. of capsules/clump was 15.75 and
average yield per plant was11.97g.
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ANIMAL SCIENCES
ANIMAL NUTRITION
Comparative evaluation of different types of
silages prepared with local fodders of Sikkim
Twelve non-pregnant non-lactating Banpala
ewes weighing 31.5 kg were divided into 3 groups
of 4 animals each in a completely randomized
design to determine the comparative nutritive value
of silages. The animals in group I was offered maize
stover silage whereas in groups II and III, maize
stover- nevaro silage (prepared mixing maize stover
and nevaro at 1:1 ratio on as such basis) and maize
stover-napier-jungle grass silage (prepared by
mixing maize stover, napier and jungle grass at
1:1:1 ratio on as such basis) was offered,
respectively. The dry matter intake was 32.4, 35.9
and 53.0 per kg metabolic body size per day in
groups I, II and III, respectively which was
significantly (P< 0.05) different from each other.
The dry matter digestibility was 47.3, 42.9 and 60.7
% in groups I, II and III, respectively.
The dry matter digestibility in group III was
significantly (P<0.05) higher than groups I and II.
However, there was no significant difference
between groups I and II. Similar trend was observed
in organic matter digestibility. The digestibility of
crude protein was 60.1, 49.6 and 59.2 % in groups
I, II and III, respectively. However, there was no
difference among the groups. The NDF digestibility
was 57.8, 35.7, and 59.9 percent in groups I, II and
III, respectively which was significantly (P<0.05)
higher in groups I and III than group II. However,
there was no significant difference in between
group I and III. Similar trend was observed in
hemicelluloses and cellulose digestibility. The
nitrogen balance per kg metabolic body size per
day was 0.15, 0.19 and 0.23 g in groups I, II and
III, respectively which did not differ significantly
among the groups. It was concluded that maize
stover – napier - jungle grass silage was better than
other silages.
Effect of supplementation of spent malt in silage
based ration in sheep
Twelve non-pregnant non-lactating Banpala
ewe weighing 26.4 kg were divided into 3 groups

of 4 animals each in a CRD to determine the effect
on nutrient utilization due to incorporation of spent
malt in the ration of sheep. The animals in group I
was offered ad lib maize stover-nevaro silage
whereas in groups II and III 50% and 100% of the
maize stover nevaro silage was replaced with spent
malt on dry matter basis, respectively. The dry
matter supplemented through spent malt was 0,
229.8 and 617.2 g in groups I, II and III, respectively
which corresponded to 0, 53.8 and 100 % of the
total dry matter intake.
Supplementation of spent malt tended to
increase (P = 0.092) dry matter intake where as
dry matter, organic matter, neutral detergent fibre,
hemicellulose and cellulose digestibility increased
(P d” 0.041) linearly). The digestibility of crude
protein was not affected (P = 0.245) due to
supplementation of spent malt. Nitrogen intake as
well as loss through faeces and urine increased (P
d” 0.008) linearly due to incorporation of spent malt
in the ration. However, nitrogen balance was
unaffected (P = 0.559) due to supplementation of
spent malt in the maize stover- nevaro silage based
ration. It was concluded that supplementation of
spent malt in maize stover- nevaro based ration
increased nutrient utilization.
Effect of incorporation of nevaro as a
component on silage quality and supplemental
effect of spent malt to it, on nutrient utilization
in sheep
Twelve non-pregnant non-lactating Banpala
ewe weighing 28.7 kg were divided into 3 groups
of 4 animals each in a completely randomized
design to determine the effect of graded level of
protein supplementation due to incorporation of
nevaro leaves and twigs as an ingredient and
supplementation of spent malt on nutrient
utilization. The animals in group I was offered ad
lib maize stover silage, group II ad lib maize stover
- nevaro silage and group III ad lib maize stover nevaro silage supplemented with spent malt. The
dry matter intake in groups II and III was
significantly higher than group I. However, there
was no significant difference between the groups.
The dry matter digestion was 49.7, 42.9 and 54.0
% in groups I, II and III, respectively which was
significantly (P < 0.05) lower in group II than group
III. However, there was no significant difference
between group I and II and between group I and
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III. Similar trend was observed in organic matter
digestibility. Neutral detergent fibre digestibility
differed significantly (P < 0.05) with each other
and was 56.8, 35.7 and 68.3 percent in groups I, II
and III, respectively. Hemicellulose digestibility
was 67.5, 46.1 and 57.6 percent in groups I, II and
III, respectively which was significantly (P< 0.05)
higher in group I than groups II and III. However,
there was no significant difference between groups
II and III. Cellulose digestibility was higher
(P<0.05) in group I than group II but no significant
difference between groups I and III and between II
and III. The nitrogen balance was 0.09, 0.19 and
0.13 g per kg metabolic body size per day which
was significantly (P<0.05) higher in group II than
group I. However, there was no significant
difference between groups II and III and between I
and III. It was concluded that the incorporation of
spent malt on maize stover-nevaro silage based diet
increased nutrient utilization in sheep.
Effect of supplementation of spent malt on rice
bean based diet on milk production in cow
Seven plots of different sizes located in the farm
of ICAR were cultivated with rice bean. The plots
were ploughed in the month of April and were sown
in the first week of May with the seed rate of 100
kg/ha. Rice bean was harvested in the month of
July at pre-flowering stage. No manure was applied
in any plot. The yield on fresh basis was 2.00 kg/
m2.
Twelve cows weighing 274.8 ± 6.42 kg with
milk yield 8.7 ± 0.67 kg were divided into 3 groups
of 4 animals in each in a completely randomized
design. The animals in group I were offered ad lib
rice bean fodder whereas in groups II and III similar
ration was offered along with supplementation of
spent malt @10 and 20 kg, respectively. The
supplementation of spent malt decreased intake of
rice bean linearly (P < 0.001). However, total dry
matter intake was unaffected (P = 0.483).
Supplementation of spent malt increased dry matter
digestibility as well as milk production per day
linearly (P d” 0.004). It was concluded that spent
malt supplementation in rice bean based ration in
cow has beneficial effect on milk production.
Evaluation of feeds and fodders of Sikkim in
terms of their antimethanogenic activities
In vitro fermentation studies in glass syringes
were conducted in fodders available at 4500 and

14000 feet (alpine) altitudes in the presence of
buffer and inoculums of cow dung (50 g freshly
collected and diluted in 200 ml buffer in the
presence of carbon dioxide) for determination of
methane production. Approximately 0.25g samples
of Amlisho (Thysanolaena agrostis), Gogun
(Saurauia nepaulensis), Kabra (Ficus benjamina),
Kimboo (Ribesgta ciale), Nevaro (Ficus
hookerii)and Barhar (Artocarpus lakoocha),
Selenium wallichii, Epilobium wallichaianum,
Persicaria nepalensis, Ligularia sp., Bergenia
purpurescens, Megacodon sp. Pedicularis
megalantha, Rheum accuminatum, Potentilla
microphylla, Euphorbia sp. or Parnesia sp. was
introduced in 100 ml glass syringe in triplicate,
added 30 ml of inoculum in each syringe and kept
in a water bath maintained at 39°C for 96 hours.
One set (triplicate) of blank was also run
simultaneously without fodder. Total gas
production was recorded at 3, 6, 12, 18, 24, 30, 42,
48, 72, and 96 hours and at the end 10 ml of
saturated potassium hydroxide was introduced in
each syringe for absorption of carbon dioxide and
recording of methane production. Amlisho and
Kimboo produced lowest (P<0.05) quantity of
methane (fig.1).

Fig.1. Methane production from different types
fodders during in vitro studies

Effect of cutting jungle grasses on yield and
availability of fodders as by-products of various
horticultural and agricultural crops
Nine plots of 2 m x 1 m size at different places
were selected and equally divided into two of 1 m
x1 m size where naturally grown grasses were
available. The grasses grown in half portion i.e. 1
m x 1 m area were cut thrice in the month of July,
September and December whereas, in the other
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half, grasses were cut once in December. The dry
matter yield of grasses was 0.829 ± 0.078 and 0.622
± 0.129 kg, respectively. It was concluded that
cutting of grasses regularly increased dry matter
production by 33.28%. Fodders available from
broccoli, radish, finger millet and paddy on dry
matter basis were 0.649, 0.161, 0.247 and 0.571
kg /m2 area, respectively.

ANIMAL HEALTH
Incidences of mastitis
A total of 61 clinical milk samples collected
from bovine mastitis cases in and around Gangtok
were examined for bacterial pathogens. The major
bacterial
pathogens
recovered
were
Staphylococcus, Streptococcus, and E. coli. The
isolates were subjected for antibiogram study
against 18 different antibiotic discs. The results
showed a varying degree of sensitivity, highest
sensitivity was to enrofloxacin followed by
chloramphenicol and tetracycline.
Incidences of parasitic fecal examination
A total of 62 yak fecal samples collected from
Gnathang village of east Sikkim were examined
for enteric pathogens like Salmonella, E.coli. 50%
of the samples found positive for E.coli and all the
samples were negative for Salmonella. The samples
were also screened for Rota virus. All the samples
were found to be negative for Rotavirus.

were found negative for Brucella antibodies. The
results indicated that the herd was free form
brucellosis.

ANIMAL PRODUCTION
Studies on uterine involution and effect of
GnRH and PGF2á on uterine involution and post –
partum fertility in cross-bred cows were
undertaken.
The results showed that administration of
GnRH at day 16 and PGF2á at day24 post- partum
hastens the uterine involution (33.33 + 2.66 Vs
42.66 + 5.89 days ) and resumption of post- partum
cyclicity (36.22 + 5.89 Vs 57.16+ 8.36 days ) and
thus improves the post partum fertility in crossbred cows.
Studies on reproductive disorders of bovines
The salient findings regarding incidence of
different reproductive disorders of cattle in Sikkim
revealed the following observations.
Incidence (%) of RDs from total screened
population: 11.00
Incidence (%) of RDs from Breedable animals:
18.48
Major reproductive disorders: (% of breedable
popln.) % share of total RDs

Screening of serum samples for brucellosis
A total of 32 serum samples collected from dairy
cattle were screened for the presence of Brucella
antibodies by employing RBPT. All the samples
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Anoestrous
Delayed Maturity
Abortion
Repeat Breeding
Metritis

6.59
4.98
1.60
2.25
1.12

35.69
26.95
8.69
12.17
6.08
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Das, A., Ngachan, S.V. and Bujarbaruah,
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Complex for NEH Region, Sikkim Centre,
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H. 2007. Principles and Methods in Organic
Plant Breeding and its Applicability for Crop
Improvement in Sikkim. pp.465-486.In:
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IMPORTANT EVENTS
Fifth Annual Scientist’s Meet of the AINP-GIP
was organized by the ICAR Sikkim Centre
ICAR Research Complex for NEH Region, Sikkim
Centre organized the 5th Annual Scientist’ Meet of
the All India Network programme on Gastro
Intestinal Parasitism at Gangtok on 22-24 May
2007.
Training on Improved Production Technologies
of Sikkim Mandarin
A training programme on Improved Production
Technologies of Sikkim Mandarin under Mini
Mission-I was organized on 13th August 2007 at
Simick Lingjey, East Sikkim. About hundred
participants from Sikkim including farmers and
students attended the training programme.
Training on management of insect pests and
diseases of citrus
A day long hands-on training programme on
Management of Insect Pests and Diseases of Citrus
under Technology Mission (MM-1) was organized
on 29th November 2007 at ICAR Research
Complex for NEH Region, Sikkim Centre, Tadong,
Gangtok. More than thirty participants including
farmers, NGOs and SHGs from Yangang (South
Sikkim), Sajong and Rai Mindu (East Sikkim)
Blocks, attended the training programme.
Hands-on training on scientific poultry
production and management
A day long hands-on training programme on
Scientific Poultry Production and Management
under National Watershed Development Project for
Rain-fed Area (NWDPRA) was organized on 5th
December 2007 at ICAR Research Complex for
NEH Region, Sikkim Centre, Gangtok. More than
20 participants including farmers Self-Help Groups
from Sajong and Rai-Mindu (East Sikkim) Blocks
attended the training programme
Field day on mustard at ICAR, Sikkim Centre
A day long Field Day on Mustard was organized at
ICAR Research Complex for NEH Region, Sikkim
Centre on January 11, 2008. About 40 Farmers from
East District of Sikkim visited Mustard
Experimental Field of ICAR, Tadong, Gangtok.

Trainers’ Training on Fruits and Vegetables
Processing
A two day long Trainers’ Training on Processing
of Fruits and Vegetables under Technology Mission
(MM-1) was organized between 21-22nd Jan. 2008
at ICAR Research Complex for NEH Region,
Sikkim Centre, Tadong, Gangtok. Participants from
different NGOs of East Sikkim attended the training
programme.
Visit of Chief Secretary, Govt. of Sikkim to
ICAR, Sikkim Centre
The Hon’ble Chief Secretary, Govt. of Sikkim Shri.
N.D. Chingapa, IAS visited ICAR Research
Complex for NEH Region, Sikkim Centre on 23rd
January 2008.
Training on Year Round Vegetable Cultivation
One day long training on Year Round Vegetable
Cultivation under NAIP was organized on 4th
February 2008 at ICAR, Sikkim Centre, Tadong,
Gangtok. More than fifty participants including
SHGs, farmers and NGOs from Dzongu (North
Sikkim) and from East Sikkim district attended the
training programme.
Training on Low Cost Silage Making organized
by ICAR
The ICAR Research Complex for NEH Region,
Sikkim Centre Tadong has organized a-day long
training on low cost silage making process for the
benefit of farmers under NAIP project. About 20
farmers from Dzongu (North District) and 35
farmers from East District have participated the
training.
Launching of World Bank funded NAIP Project
in North District
The Hon’ble Minister for Animal Husbandry,
Livestock, Fisheries & Veterinary Services Smt.
Kalawati Subba officially launched a World Bank
funded National Agricultural Innovation Project
(NAIP) in North Sikkim in a Workshop organized
jointly by the ICAR Research Complex for NEH
Region, Sikkim Centre and Indian Cardamom
Research Institute, Spices Board at Mangan on 8th
March 2008.
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VISITORS
1. Smt. Kalawati Subba, Hon’ble Minister for
Animal Husbandry Livestock, Fisheries &
Veterinary Services, Food & Civil Supplies
and Consumer Affairs Departments, Govt.
of Sikkim on 22nd May 2007
2. Dr. K.M. Bujarbaruah, Deputy Director
General (Animal Sciences), ICAR, New
Delhi on 22nd May 2007
3. Dr. Lal Krishna, Asistant Director General
(Animal Sciences), ICAR, New Delhi on
22nd May 2007
4. Dr. Nem Singh, Joint Director (Research),
IVRI, Izatnagar & Project Coordinator,
AINP-GIP on 22nd May 2007
5. Dr. M.C. Sharma, Joint Director, IVRI,
Izatnagar on 22nd May 2007
6. Dr. K.Prabhudas, Project Director, PDADMAS, Bangalore on 22nd May 2007
7. Dr. Senthil Kumar, IFS, Managing
Director, Sikkim Milk Union on 5 th
December 2007
8. Sh. N.D. Chingapa, IAS, Chief Secretary,
Govt. of Sikkim on 23rd January 2008
9. Sh. R. Telang, Secretary, FS & ADD, Govt.
of Sikkim on 4th February 2008
10.Sh. T.W. Barphungpa, IAS, Principal
Secretary, Dept. of Animal Husbandry,
Livestock, Fisheries & Veterinary Services
on 5th February 2008
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11.Sh. Somnath Poudyal, Hon’ble Minister for
Food Security and Agricultural Development
Department, Govt. of Sikkim on 8th March
2008
12.Sh. Hishey Lachungpa, Hon’ble Minister
for Health Care, Human Service and Family
Welfare, Govt. of Sikkim on 8th March 2008
13.Sh. Bhim Dhungel, Chairman, Farmers’
Welfare Board, Govt. of Sikkim on 8th March
2008
14.Dr. V.L. Chopra, former Director General
of ICAR, Secretary, Dept. of Agricultural
Research and Education, Member of
Planning Commission, Govt. of India on 13th
March 2008
15.Dr. K.L. Chadha, Chairman, Technology
Mission MM-I,Chairman, Working Group
on Horticulture (XI Plan), Planning
Commission, G.O.I ; President, The
Horticulture Society of India and Former
Deputy Director General (Hort.), ICAR on
14th March 2008
16.Dr. Kirti Singh, Former Chairman, ASRB,
Former Vice-Chancellor, Himachal Pradesh
Krishi Vishwavidyalya, Palampur and Indira
Gandhi Krishi Vishwavidyalaya, Raipur on
14th March 2008.
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WEATHER
Meteorological data (Table 1) as recorded
during 2007-08 contain temperature, relative
humidity, evaporation, sunshine hour, rainfall,
cloud coverage, wind direction, wind speed and
soil temperature at different depth of 5cm, 10 cm
and 20cm. The maximum and minimum
temperature varied from 25.4 to 340C and 10.5 to
25.3 0 C. The total rainfall as recorded was
3353.4mm with total evaporation of 1624.8mm
thus indicating nearly 48% loss of rainfall as
evaporation from the soil surface. It may be
pertinent to mention that the total rainfall recorded
during 2007-08 was much higher (52%) than the
normal rainfall (2323.1mm). Sunshine hour
underwent a variation from 2.2 to 8.3 hours and

the wind speed varied from 0.9 to 7.6 km per hour.
In the morning, relative humidity was, on an
average from 41 to 85% and in the afternoon, the
relative humidity was from 51 to 75 percent. The
sky was mostly overcast with cloud as indicated
by high octal value during summer and kharif
season. But winter months showed low octal values
(around 4) thus indicating the presence of clear sky.
Soil temperature was recorded at the different
depths of 5, 10 and 20cm during morning and
afternoon period. Soil temperature showed an
increasing trend along with the depths during
morning but the reverse trend was noted along with
the depths during afternoon. In general, 5cm depth
was much higher than that recorded during
morning.

Table 1. Meteorological data of Lembucherra during 2007 -08
Month

Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Jan
Feb
Mar
Avg
Total

Max Min
Temp Temp

Total
Rain

Total
Evp

(0C)

(0C)

(mm)

(mm)

33.6
34.0
32.6
32.1
32.4
32.0
31.4
29.4
25.4
25.1
26.4
31.4
30.5

24.3
25.3
25.0
23.3
22.4
21.7
21.4
20.0
13.3
10.5
11.9
19.3
19.9

506.7
210.2
745.4
908.6
279.2
202.6
263.4
105.0
000.0
051.4
012.8
068.1

125.6
127.7
108.7
114.9
134.8
176.3
182.5
137.0
136.6
123.8
115.7
141.2

3353.4

1624.8

I: Morning (0630hr),

RH
RH
Wind Soil Temperature (0C) at different depth
(Morn) (Even) Speed
Morning
Evening
(%)
(%)
Kmph 5
10
20
5
10
20

Cloud
Coverage
(Octa)
I
II

Avg
Sun
shine
Hr

Avg Wind
Direction
I

II

78
85
83
71
62
57
57
55
57
41
32
63
62

6
6
7
7
6
6
5
4
4
4
4
5
5

6.4
6.9
3.5
3.1
4.9
2.2
5.2
5.9
3.9
5.9
6.1
8.3
5.2

W
W
W
W
N
W
SW
NW
SW
W
W
W

W
SW
W
SW
W
W
NW
NW
W
NW
NW
NW

63
66
69
68
69
71
72
72
75
51
54
57
66

II: Evening (1330hr) N: Northerly,

7.6
4.1
6.5
6.6
4.2
4.8
4.1
8.1
1.0
0.9
2.0
2.2
5.2

28.4
29.7
28.4
28.1
29.0
28.9
28.5
25.9
19.5
16.7
17.1
24.0
25.4

30.6
30.6
29.2
28.8
29.6
29.5
29.0
26.5
20.4
17.5
18.1
24.9
26.2

NW: North westerly,
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33.2
31.2
29.8
29.5
30.6
30.6
29.7
27.3
21.1
18.3
19.2
25.9
27.1

35.0
37.6
33.3
32.7
34.6
34.4
34.6
31.1
28.4
26.6
26.9
33.8
32.4

33.6
35.7
32.0
31.5
33.0
33.2
34.6
30.1
26.2
24.6
24.5
31.6
30.9

SW: South westerly,

33.2
33.5
30.8
30.7
31.9
32.0
31.9
29.1
24.2
22.4
22.4
29.7
29.3

6
6
7
6
6
5
5
4
4
4
4
4
5

W: West
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RESEARCH ACHIEVEMENTS
scale value of aroma in F5 grains showed the
linearity with marker as expected.

CROP SCIENCE

Maintenance and purification of germplasm
Thirty lines including local landraces, upland
and lowland varieties from Tripura as well as from
other states were raised in kharif season of 2007
and mass selection was done for their purification.

RICE
RICE IMPROVEMENT PROGRAMME
Hybridization and selection
Thirty seven cross progeny from various crosses
were evaluated on the basis of plant height,
maturity, number of panicle, plant yield and grain
quality.
A single tube Allele Specific Amplification
(PCR-ASA) by using four primers designed from
a putative BAD2 gene (non-functional betaine
aldehyde dehydrogenase 2 (BAD2) enzyme,
resulted from a 8bp deletion in a gene (fgr) present
on chromosome 8 showed that Basmati370 and
Binni were having a 257bp fragment while nonaromatic Pyzum gave a 355bp fragment. A 580bp
fragment was present in all the lines, considered
as indicator of successful PCR reaction. Two
segregants (line 2 and line 3) of Basmati370/Pyzum
cross were carrying both the bands (257bp and
355bp) and detected as heterozygote for that trait
(Fig. 1). Some seeds of line 2 and line 3 of
Basmati370/Pyzum cross were found aromatic
(scale 1) and some of them were non-aromatic
(Scale 0). Others were found homozygous with
only one allele (355bp) found in non-aromatic
genotypes. Three segregants belonging to Pyzum/
Binni cross were carrying 257bp amplicon. The

AICRP on Rice Improvement
Three trials in kharif and one trial in boro season
were conducted during 2007-2008.
1. IVT Early Direct seeded: The highest yield
was given by IET-20496, against best check
Annada followed by IET-19837 (2885 kg/
ha) and IET-19852 (TRC-87-251) (2750 kg/
ha).
2. IVT Early Transplanted: When all those
entries under IVT Early direct seeded were
taken in transplanted condition, 26 entries
were performed better than best check,
NDR-97 (3270 kg/ha). The highest seed
yield was given by IET-19837 (5530 kg/ha)
which was followed by IET-20507 (5290 kg/
ha), IET-20509 (5175 kg/ha) and IET-19852
(4750 kg/ha).
3. National semi deep water screening nursery:
60 entries were screened under NSDWSN.
Seed yield of 12 lines exceeded best check,
Purnendu (4930 kg/ha). The highest yielder
was found IET-20372 (7100 kg/ha). This was
followed by IET-20376 (7045 kg/ha), IET20359 (TRC-229-F-41-1) (6975 kg/ha) and
IET-20366 (6950 kg/ha).
VARIETAL IMPROVEMENT

Fig. 1. A single tube Allele Specific Amplification
with primers derived from BAD2 gene for
detection of aroma (fgr) in rice varieties and their
crosses, viz., B: Basmati-370; P: Pyzum, 1-12:
Segregants of Basmati370/Pyzum and M: 100 bp
DNA ladder

TRC – 87 – 251 (IET 19852) and TRC – 87 –251
– 1 (IET 20489)
Two very early rice variety suitable for all
season developed from a cross Ngoba x Garomality.
The line is suitable for both direct seeded and
transplanted condition, drought tolerant with
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average upland yield 25-28 q/ ha and lowland yield
42-44 q/ ha. Matures in 85 days under direct seeded
condition and in 105 days under transplanted
condition. Plant height is 90cm.
¾ TRC-87-251 ranked 1st at National level under
AICRP on Rice IVT-VE TP 2006
¾ The entry produced highest yield at Coimbatore
(6348 kg / ha).
The entry was retested in IVT Early 2007
The entry was found promising under direct
seeded condition at drought affected locations.
Another selection from the same cross TRC – 87 –
251 –1 was found promising at both drought
affected and normal locations.
TRC – 87 – 251 –1 (IET 24089) was also found
promising under normal locations in Region 3
The two entries also performed well in IVT
Early in Transplanted condition.
An entry TRC –229 – F – 41 – 1 , a selection
from a cross Jagannath and BG –90 –2, was
nominated to National Semi Deep Water Screening
Nursery (NSDWSN), kharif 2007.

URSBN 2007 PMYT
URSBN PMYT 2006
• BAU GVT 464-07, BAU GVT 465-07, BAU
399-02, BAU 175-90, BAU 446-06,
BVD110, RR 617-1, NDR 1054-4-1 and
BAU 461-06 yielded well in all groups.
• RRU 2840, NDR 1131, BVD 110 and VL
30242 performed well in medium and low
site groups.
• BAU 438-06-4, BAU 404-02, BAU GVT
465-07, NDR 1131, and RR 616-1 did well
in the medium yielding sites.
• IR 81025-B-311-B, NDR 1131 yielded well
in low yielding sites.
URSBN 2007 ARVT

PVS with top 10 entries from AMYT 2006 under
jhum in Rajnagar Agri. Sub Division

TRC – 87 –251 –1

IRRI – INDIA Upland Shuttle Breeding
Network Project
URSBN AMYT 2007 - Conclusions
• Genotype x site interaction was large and
significant, even after partitioning for yield.
• VL3288, DDR 117, RR 347-5 and RR 42721 BL-2 performed well in both high and
low yielding environments
• RR 427-21 BL-2 and RR 383-21 performed
well in the high yielding group and IC
267974 and DDR 117 performed well in lowyielding group.

Nutrient availability in soils and uptake in rice
A field experiment on rice ( var. NDR -97) was
conducted with the treatments consisting of four
main plot ( T0 – control), T1- Gliricidia leaf (5t/
ha), T2-Cattle manure (5 t/ha),T3-PSB (Bacillus
polymixa) + Azospirillum,T4-Gliricidia leaf
+Biofertilizer + cattle manure and four sub plots
(A- 0,B-50% NPK,C-75% NPK,D-100 % NPK
(60:30:30).
From the perusal of the data as presented in
Table1, it is evident that organic carbon increased
from 0.59 to 0.81 %, available nitrogen from 232
to 646 kg /ha, available phosphorus from 41 to 84
kg/ha and available potassium from 90 to 120 kg/
ha in soils under the effect of leaf/FYM and
biofertilizer. In other treatment, inconsistent
changes in nutrient availability were noted.
Maximum uptake in N, P, K and Ca was
recorded in 100 % NPK in combination with leaf/
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Table 1. Nutrient availability in soils of upland rice under INM
Treatment

Control

50% NPK 75% NPK

O.
Av nutrients
carbon (kg/ha)
(%)

T0
T1
T2
T3
T4

0.59
0.71
0.72
0.75
0.81

O.
Av. nutrients
Carbon (kg/ha)
(%)

N

P

K

232
622
249
628
646

41
75
54
63
84

90
120
105
110
120

0.54
0.68
0.69
0.68
0.45

N

P

K

297
622
603
535
615

59
64
54
88
62

120
154
123
129
135

manure/biofertilizer. The uptake of N,P,K and Ca
in T4 with 100 % NPK were raised from 25.4 to
47.2 ,2.26 to 5.41, 1.70 to 6.56 and 0.39 to 1.06
kg/ha from control.
On the other hand, micronutrient uptake ( g/ha)
after the application of amendments underwent an
inconsistent variation from 65 to 801 g/ha in zinc,
24 to 179 g/ha in Cu, 85 to 247 g/ha in Mn and 410
to 1075 g/ha.
Uptake in N,P,K and Ca underwent a variation
from 72.86 to 125.51,6.29 to 17.89,6.61 to 10.26
and 3.28 to 17.71 kg/ha , respectively.
On the other hand, the micronutrient availability
in rice straw showed a variation from 0.034 to
3.27,0.06 to 0.13, 0.13 to1.37 and 1.33 to 5.49 kg/
ha in Zn, Cu, Mn and Fe, respectively.
Effect of leaf sources from hedge plantation
As a hedge plantation on the terrace riser, some
trees ,viz., Leucaena leucocephala, Tephrosia
candida and Gliricidia maculata were raised and
green leaf( 10 t/ha) with 50% before sowing of the
crop and 50% as leaf mulch were applied in the
terrace. The productivity of upland rice (var. TRC
-87-251) in the terraces are presented below.

O.
carbon
(%)

0.75
068
0.67
0.63
0.63

100% NPK
Av. nutrients
(kg/ha)

O.
Av. nutrients
Carbon (kg/ha)
(%)

N

P

K

316
615
503
566
628

46 120
72 138
54 129
111 138
75 155

0.65
0.67
0.59
0.44
0.57

N

P

K

391
609
503
559
646

47
48
64
98
79

120
182
165
155
165

the application of leaf sources as compared to
fertilizer dose varied from 17 to 96%

Fig. 2.Per cent increase in grain yield of rice over
fertilizer

SEED PRODUCTION
Following are the foundation class TFL seed
produced on farmer’s field by the ICAR
Research Complex
Rice

Effect of leaf on the productivity of upland rice
(t/ha)
It is indicated that the maximum production of
grain yield of upland rice (1.89 t/ha) could be
obtained after the application of Leucaena leaf (10
t/ha) followed by Tephrosia and Gliricidia. On the
other hand, the maximum production in straw yield
of upland rice was noted after the application of
Giricidia leaf. The increase in grain yield after
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Sl. Variety
No.
1
2
3
4
5
6

BPT 5204
Naveen
Pusa 44
TRC 87-251
TRC 229 F-41
TRC 2005-1

Quantity of foundation
class TFL Seed produced
900 kg
2500 kg
75 kg
1250 kg
80 kg
600 kg
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Foundation seed production of paddy through
Dept. of Agriculture, Govt. of Tripura
(Registered Seed Growers Programme)
Breeder Seed (30 kg) of variety BPT 5204 and
Naveen (90 kg) was given through Superintendent
of Agriculure, Bishalgarh, West Tripura for
Foundation seed programme under Registered Seed
Growers Programme of Dept. of Agricultuere,
Govt. of Tripura.
Breeder seed supplied to Director, Dept. of
Agriculture, Govt. of Tripura, Tripura
In total seed worth of Rs. 58, 490 / - was
supplied to the Dept. of Agriculture, Govt. of
Tripura.

MAIZE

average seed yield of all tested varieties is presented
below.
a. TRM-11: 4460kg/ha
b. TRM-5-OY: 4360kg/ha
c. RCM-1-3: 4270kg/ha
d. TRM-5-LY: 4250kg/ha
e. RCM-1-1: 4080kg/ha
f. TRM-6: 4000kg/ha
g. TRM-10: 3610kg/ha
h. RCM-1-2: 3380kg/ha
AICRP on Maize
IVT early and medium early maturity group trial
in rabi season of 2007-2008 has been conducted
under late sown condition. 17 entries were sown
in 3 replications. IVT 124 has given the highest
seed yield of 7560kg/ha. This was followed by
entry no 126 (6250kg/ha), entry number 130
(4893kg/ha), entry 122 (4810kg/ha) and entry 133
(4470kg/ha).

MAIZE IMPROVEMENT PROGRAMME
1. Production of breeder seed for AICRP, Zonal
Trial, State multilocational trial and NAIP
project
a. Breeder seeds of 50kg of TRM-5-OY, 30kg
of TRM-11, 25kg of TRM-6 and 25kg of
TRM-5-LY have been produced.
b. TRM-5-OY and TRM-11 has been
nominated for IVT Early and medium early
trial in rabi season under AICRP in 2007.
c. TRM-5-OY-1 and TRM-6-1 has been
nominated for IVT Early in kharif season in
2008.
d. TRM-5-OY and TRM-11 has been
nominated in Zonal (I) trial in 2008.
f. Seed of TRM-5-OY and TRM-11 has been
given to State Agricultural Directorate for
multilocational trial in Tripura in 2008.
g. 20 kg seed of TRM-5-OY has been given to
farmers in Dhalai district under NAIP project
on Livelihood development.

SEED PRODUCTION
Maize

2. Regional trial for detection of early maturity
high yielding maize composite
Maize varieties developed at this Institute were
evaluated in rabi season in Tripura in randomized
block design. Highest mean seed yield was given
by TRM-11 in average 86 days maturity. The
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Sl.
No.

Developed line

Yield potential
(Kg / ha)

1
2
3
4

TRM-5-OY
TRM-6
TRM-11
TRM-5-LY

4500-5000
4500-5000
4200-4500
4000-4300

Seed
produced
(kg)
72
65
40
44
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PULSES

OILSEEDS

PULSES IMPROVEMENT PROGRAMME
Varietal Improvement
A field pea line TRCP-8 developed from a
cross T 163 x DMR 4 was promoted to AVT 2
FIELDPEA TALL rabi 2007–08.
• The developed line has yield potential of
2150 –2400 kg / ha.
• Matures in 86 days under Tripura condition.
• High grain yield (Yield superiority of 29 .7
% over Rachna, 41. 2 % over DMR –7 and
61 . 6% over IPFD 1-10 in NHZ).
• Resistant to rust and moderately resistant to
powdery mildew.
• Tolerant to pod borer and stem fly.
• Tolerant to M. incognita and moderately
resistant to M. javanica.
• Medium bold seed size (18.4 gm) with
round, smooth and straw white coloured
seed.

OILSEED IMPROVEMENT PROGRAMME
Rapeseed-Mustard
TRC-T-1-1-5-1 (TCN-06-19A) secured first
position in IVT (Rainfed) Zone V under All India
Coordinated Programmme trials on RapeseedMustard in 2007-2008. This line gave average seed
yield of 893kg/ha in rainfed condition. This entry
has been promoted to AVT-1.
Six Indian Mustard varieties (Pusa Agrani, Pusa
Tarak, Pusa Jaikrishan, JD-6, Kranti and Parbati)
were raised in randomized block design for
evaluating their performance under irrigated
condition in Tripura. Pusa Agrani (9q/ha) and Pusa
Tarak (8.6q/ha) were found superior.

Another entry TRCP 9 , which was promoted
to AVT 1 in 2007-08 has also been promoted to
AVT 2 on the basis of more than 10% yield
superiority over the best check in 2007-08 trials.
Green gram ( var. Ratna)
Green gram var. Ratna : The application of
Biofertilizer (Rhizobium + Bacillus firmus) and
10 t cowdung /ha with 50% NPK could produce
the maximum yield of green gram from 0.35 to 1.59
t/ha.

AICRP ON MULLaRP
AICRP MULLaRP trials were conducted in
three seasons viz. Spring/ Summer, Kharif and rabi.
In Spring / Summer - one trial on Mungbean was
conducted. In kharif 5 trials viz. Mungbean IVT,
AVT 1 & AVT 2, Urdbean IVT and Special Pre
Rabi trial were conducted. In rabi season 5 trials
viz. Fieldpea Tall IVT, AVT 1 & AVT 2 ; Fieldpea
Dwarf IVT and AVT 1 were conducted.
Performance of the various trials was reported
through Annual Report of MULLaRP.

TRC-T-1-1-5-1 is a Toria line, stood first in IVT
(rainfed) Toria Zone V

AICRP on Rapeseed-Mustard
IVT and AVT trials in Yellow sarson and IVT
in Toria were conducted during 2007-2008 in
randomized block design (RBD).
a. IVT Toria: TCN-07-11 (1434.4 kg/ha) and
TCN-07-19A (1422.0 kg/ha) were found
promising with significant higher yield than
check variety JD-6 (1308.5 kg/ha).
b. IVT Yellow sarson: YSCN-07-12 (718kg/
ha) and YSCN-07-10 (687 kg/ha) were found
superior than others.
c. AVT Yellow sarson: YSCN-07-18 (1608.8 kg/
ha) and YSCN-07-16 (1499.5 kg/ha) were
found superior to others in respect of seed
yield.
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Soil Test Crop Response
Crop : Bhindi – Mustard
The nutrient status of the fertility gradient
maintained in the plot was as follows.
Low Fertlity –
553 kg N, 8.70 kg P and
183 kg K/ha
Medium Fertlity –
565 kg N,14 kg P,231 kg
K /ha
High Fertility –
634 kg N, 19 kg P and 231
kg K/ha
Very High Fertility – 721 kg N,36 kg P and 483
kg K /ha
Productivity ( t/ha) of bhindi ( var.Hybrid Okra
152) under fertility gradient
It is indicated from the data that the fertilizer
dose for the maximum production of bhindi was
N3P2K2 (160 N,70 P and 60 K kg/ha), N2P2K1( 120
N,70 P and 30 K kg/ha), T13-N3P2K1(160 N ,70 P
and 30 K kg/ha) in low, medium and high/very
high fertility gradient, respectively. The response
of fertilizers in increasing the productivity of bhindi
under variable fertility gradient revealed that the
increase in productivity as compared to control is

found to vary from 58. 8 to 146. 5 %, the highest
being recorded in soils of low fertility and the
lowest in soils of medium fertility (Fig.1).
Maximum rise in mustard ( var. Pusha Agrunie)
was noted after the application of Tephrosia leaf
(1.85 t/ha) followed by Gliricidia leaf (0.91 t/ha)
and Leucaena leaf ( 0.49 t/ha) (Table 1). A
considerable rise in mustard from 131 to 403 %
over fertilizer after the application of leaf
amendment (Fig.2) was noted.

Fig. 2. Per cent increase in mustard over fertilizer

It is observed that the application of Tephrosia
leaf could produce the maximum rise in seed yield
(1.48 t/ha) and haulm yield (8.73 t/ha) of sesamum
(var. B-67) followed by Gliricidia leaf and
Leucaena leaf. As compared with fertilizer,
Tephrosia leaf could have 24 % and 20 % rise in
seed and haulm yield of sesamum, respectively
(Table 2).
Groundnut
In all 96 core collection of groundnut
germplasms were evaluated for their disease
reaction under natural conditions of Tripura. The
diseases, like leaf spot, rust, wilt and stem rot
diseases were found as predominant during kharif

Fig. 1. Per cent increase in bhindi in soils under
variable fertility

Table. Effect of leaf on the productivity of mustard (kg/ha)
Treatment

Fertilizer without leaf (40:20:20)
Green leaf(10 t/ha)
CD ( 5%)
Type of leaf
Leaf amendment
Interaction

Leucaena leaf

Tephrosia leaf

Gliricidia leaf

Seed

Haulm

Seed

Haulm

Seed

Haulm

213
494

838
1925

525
1850

2013
3188

181
912

1063
2463

320
254
413

830
1123
1257
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Table 2. Effect of leaf on the productivity of sesamum (t/ha)
Treatment

Leucaena leaf

Fertilizer without leaf (40:30:30)
Green leaf(10 t/ha)
CD ( 5%)
Type of leaf
Leaf amendment
Interaction

Tephrosia leaf

Gliricidia leaf

Seed

Haulm

Seed

Haulm

Seed

Haulm

1.18
0.98

5.85
6.70

1.19
1.48

7.28
8.73

1.32
1.20

5.75
4.90

0.15
0.13
NS

1.23
NS
NS

crop season. During this year both leaf spot and
rust were appeared in all the genotypes of core
collection in less intensity [1.77–2.63 (leaf spot)
and 1.78-2.43 (rust) in 1-9 point scale where 1 is
healthy and 9 is 100% infection]. On the other hand,
wilt and stem rot were appeared in certain
genotypes and their intensity were found more in
fertilized field along with liming as per
recommendation. Wilt disease infestation was more
(5% or above) in the genotypes, NRCG 3648,
NRCG 12334, NRCG 10969, NRCG 12523,
NRCG 11450, NRCG 11711, NRCG 12700, NRCG
11551 and NRCG 12065. The stem rot disease was
very severe (10% or more infection) in the
genotypes, NRCG 12581, NRCG 11942, NRCG
12657, NRCG 12334, NRCG 11656, NRCG 12850,
NRCG 12700, NRCG 12423, NRCG 10969,
NRCG 12523, NRCG 12630, NRCG 1086, NRCG
11646, NRCG 12437 and NRCG 1157.

Table 4. Characterization of black seeded
sesame varieties under Tripura
condition

Table 3. Mean disease incidences in ninety six
core collection of groundnut genotypes
during 2007-08
Disease and
rating scale

Fertilized
with liming

Unfertilized

Leaf spot
(1-9 point scale)
Rust (1-9 point scale)
Wilt (%)
Stem rot (%)

1.72 (+ 0.40)

2.63 (+ 0.87)

1.78 (+ 0.74)
2.21 (+ 1.00)
7.76 (+ 4.19)

2.43 (+ 1.30)
1.85 (+ 0.93)
5.76 (+ 3.65)

Figures in parentheses are SDs.

Sesame
Three black seeded sesame varieties, viz. TRCtil-1-8-1, B-67 and local (jhum til) grown in Tripura
were characterized by using standard descriptors
in pre-kharif season (Table 4).
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Characters

TRC-til-1-8-1 B-67

Early plant vigour Good
Branching habit Basal branch
Stem hairiness
Days to 50%
flowering (days)
Flower colour

Sparse
52

White with
light shed
Corolla hairiness Hairy
Number of
one
capsules per
leaf axil
Capsule length
2.5
(cm)
No. of capsule
164.4
per plant
Density of
High
capsule hair
Capsule shape
Narrow
oblong
Number of locules 4
per capsule
Plant height (cm) 140.6
Inter-node length 2.93
(cm)
Days to 80%
85
maturity
Number of Seed 60.6
per capsule
Seed coat colour Black
Number of
5.2
branches
100 seed weight
Seed yield
per plant
Oil content (%)
42

Good
Basal
branch
Sparse
55

Tripura
local
(Jhum til)
Poor
Top
branch
Glabrous
80

White with White with
light shed light shed
Hairy
Hairy
one
one
2.58

2.24

134.8

125

High

Sparse

Narrow
oblong
4

Narrow
oblong
4

132.25
3.66

149.8
4.0

88

115

58.6

61

Black
5.0

Black
5.0

41

44
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ORGANIC FARMING
DEMONSTRATION OF ORGANIC INPUTS

AICRP on sesame improvement
Due to congenial weather condition, there was
huge incidence of root rot and seedling damage in
2007 kharif and post kharif season. This was mainly
due to heavy rainfall and cloudy condition
prevailed for longer time. The highest seed yield
was given by AVT-07-13 (465 kg/ha), followed by
AVT-07-6 (410 kg/ha) and AVT-07-9 (398 kg/ha).
SEED PRODUCTION
Sesame
Developed Line

Yield Potential Seed Produced
(Kg / ha)
(kg)

TRC-til-1-8-1

1000-1200

18

Table . Toria
Developed Line

Yield Potential Seed Produced
(Kg / ha)
(kg)

TRC-T-1-1-5-1

1300-1350

On farm field experiment
A field experiment was conducted in ICAR
Research farm with Turmeric (var. local) as test
crop grown under mango plantation with organic
inputs such as cattledung manure and biofertilizer.
The overall productivity of turmeric in the field
experiment was comparatively low.The application
of FYM @ 5t/ha could produce the high yield of
rhizome /plant from 85 to 140 g and mother
rhizome from47 to 63 g/plant. The combined
application of FYM @5t/ha and Azatobacter @5
kg/ha could produce the rhizome from 0.88 to 3.96
t/ha and mother rhizome from 0.91 to1.05 t/ha.
Off farm vegetable production
The demonstration of organic inputs was also
organized off farm in some of selected farmers’
plot at Mohanpur block in West Tripura. Vegetables
such as cabbage(var. BC-76), tomato (var. All
Rounder), potato (TPS) and bhindi (var.okra 152)
were grown. Organic inputs, viz., cattledung
manure, biofertilizer, neem based insecticide were
used for the production of vegetables. Cowdung
was applied 10-15 days ahead of vegetable planting
in main plot from nursery bed. On the other hand,
biofertilizer 1 kg each of PSB and Azotobacter for
1 kani (0.16 ha) of land was mixed with 25 kg of
cowdung and thereafter applied to the plot. The
productivity of vegetables obtained in the farmers
plot is presented in Table 1.
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Table 1. Productivity (t/ha) of vegetables under organic inputs
Farmer’s name

Block

Village

Dulal Das
Sankar Acharya
Rabindra Debnath
Mrinal Biswas
Tapan Biswas
Bhajan Das
Narayan Biswas
Mean

Mohanpur
-Do-Do-Do-Do-Do-Do-

South Taranagar
-Do-Do-Do-Do-Do
-Do-

Cabbage
52.12
56.25
43.75
31.25
45.84
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Tomato

Potato

Bhindi

45
45

14.3
12.5
10.5
15.6
13.23

10.2
9.75
9.05
9.80
8.5
9.45
9.46
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Cabbage production under organic inputs in a
village

Potato production from TPS under organic inputs
in a village

Farmers displaying their organic produce
Tomato production under organic inputs

Economics of vegetable production
The economics of vegetable production under
organic inputs was ascertained and the data are
presented in Table 2 & 3. It is indicated that the
net profit was maximum in hybrid tomato
production (Rs 2,25,000/ha) with benefit/cost ratio
around 1 :6.32 followed by cabbage, potato and
bhindi.

Table 3. Cost of cultivation (Rs/ha)

Table 2. Economics of vegetable production
Crop

Cost of
Gross
cultivation profit
(Rs/ha)
(Rs/ha)a

Cabbage
Tomato
Potato
Bhindi

40,428/42,318/40,278/43,278/-

Net
profit
(Rs/ha)

1,32,108/91,680/2,67,318/- 2,25,000/1,19,658/79,380/81,118/37,840/-

Benefit /
cost
ratio
1:3.27
1:6.32
1:2.97
1:1.87

Labour (187.5 mandays)

-

Rs18,750/-

Seed
Cabbage (300 g/ha)
Tomato (120 g/ha)
Potato ( 100 g TPS/ha)
Bhindi (5 kg/ha)
Manure
Biofertilizer (5 kg/ha)
Neem pesticide (1.5 l/ha)
Ploughing

-

Rs 3150/Rs 5040/Rs3000/Rs 6000/Rs11,250/Rs900/Rs378/Rs 6000/-

Sale price of cabbage ( Rs2/kg),tomato (Rs5/kg),potato (Rs6/
kg) and bhindi (Rs 4/kg).
a
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FRUITS
Development of production technology for year
round production of pineapple under Tripura
conditions
Evaluation of pineapple cv. Mauritius and
Amritha
Mauritius and Amritha (an hybrid of Ripley
queen x Kew followed by selection) variety of
Pineapple were introduced from Kerala Agriculture
University, Trissur, during October 2005. The
earliest flowering (January 2nd week) was observed
in Mauritius whereas it was February 2nd week in
Amritha. The earliest fruit ripening was noticed in
Mauritius followed by Amritha during Ist and 2nd
week of June respectively. The average fruit weight
of Mauritius was 1.2kg whereas it was 0.650kg in
Amritha. TSS was 17.8 brix in Mauritius and 18.8
brix in Amritha. The fruit quality of Amritha was
better in comparison to Mauritius. The crown size
and weight was lowest in Amritha compared to
Mauritius. The production of slips, and suckers was
higher in Mauritius whereas some of the plant of
Amritha did not produce even a single slip.

Amritha fruits

Mauritius fruits

Influence of light intensity on fruiting and fruit
quality with plant densities under various AFS
models
Four plant spacing (30x45x60cm, 30x45x75cm,
30x60x75cm and 30x45x90cm) were taken for
investigation with Kew cultivar to find out the
influence on fruit quality under Leuceana, Albizzia,
Acacia and Michelia spp. based established agro
forestry models. The light intensity was in the range
of 28,500 lux to 69,500 lux between 10 AM-

2.00PM during March 2008. The flowering was
observed in each block. However, earliest
flowering was noticed under Leuceana where light
intensity was comparatively high. The fruiting
percent was highest in open areas (without AFS
modls).The experiment is continuing for quality
analysis.
High density of pineapple
A Comprehensive report of the project was
developed and likely to be submitted during June
2008 for year round production of pineapple in
Tripura including quality improvement.

Improvement of fruit quality and productivity
of litchi, banana and papaya
Evaluation of improved varieties of litchi.
Eight varieties of litchi viz. China, Shahi,
Swarnaroopa, Early Bedana, late Bedana, Rose
Scented, Bombai and Seedless were introduced
from ICAR, Ranchi. The plant canopy was also
better in Shahi, China, Purbi and Swarnaroopa. The
fruit size and weight (21.6g) was noticed
significantly higher in china over other cultivars
taken under investigation. The quality parameter
viz. pulp 72%, TSS 10.5brix and fruit size was
highest in Shahi followed by Bombai and
Swarnaroopa. The late ripening were noticed in late
bedana, china and swarnaroopa with higher
infestation of litchi fruit borer.
Response of foliar feeding of micronutrient
during fruit growth and development
The response of foliar feeding of micronutrient
on fruit retention and its quality. Four
concentrations of ZnSo4 and CaCl2 (0.2, 0.4, 0.6,
0.8 and 0.5,1.0, 1.5, 2.0 % of ZnSo4 and CaCl2
respectively) were sprayed twice i.e. last week of
March and 1st week of April 2007. The foliar
feeding of 0.6% ZnSo4+1% calcium chloride were
most effective to reduce the fruit cracking and also
enhanced fruit retention up to 10-12%. The fruit
ripening was delayed by one week under foliar
feeded treatments compared to control. The average
fruit weight was highest (19.6g) under 0.6%
Znso4+1% calcium chloride. The TSS of fruits was
also higher in foliar feeded plants and aril percent
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(78.2% by weight) was significantly higher in 0.6%
Znso4+1% calcium chloride.

aril (58.2-84.6%), Vitamin C (35.6-65.2 mg/100g).
The total sugar (6.75-16.3%) was recorded among
investigated genotypes of litchi. The variability
observed during investigation indicates for
selection of superior genotypes to develop early
maturing verities of litchi for the region.

Uniform ripening and quality fruits of litchi

Effect of mulching on fruit quality and yield of
litchi (Litchi chinensis L) cv. Bombai
An experiment was conducted during 2004-07
to improve the productivity of orchard and fertility
of soil on 10-year-old bearing trees of Litchi cv.
Bombai. The effects of mulches were significant
on growth of trees; fruit cracking and fruit yield.
The Fruit yield in Gliricidia mulch was 2.865 t/ha
followed by1.995 t/ha under chhan mulch, whereas
the lowest fruit yield (1.613 t/ha) was noticed under
unmulched trees. However, the Gliricdia mulching
was significantly effective on tree height, canopy,
and shoot growth, fruit cracking and yields of fruits
as compared to other mulches and control.
Genetic variability of litchi (Litchi chinensis L.)
in Tripura
An extensive exploration conducted in all four
districts West, South, North and Dhalai for
collection of fruits and their analysis. The
observations indicate considerable variability in its
fruit shape oval, round and oblong. The significant
correlation of fruit weight versus fruit length and
diameter, pulp weight versus length and diameter
of fruit suggested the scope for direct and indirect
effective selection for further improvement. The
skin colour of fruit is light red, light pink, pink and
pale pink, fruit weight (12.7-29.6g), stone weight
(4.3-18.65g), fruit length (2.2-3.8 and fruit diameter
(2.1 to 5.8 cm). The moisture content (77% to
84.5%), T. S. S- (5-14%), pH (3.0-3.g), juice in

Variability in litchi fruits

Influence of nutrition and VAM on fruit quality
and yield of papaya (Carica papaya L.) cv. Pusa
delicious.
An experiment was carried out to find out the
influence of nutrition and VAM on Papaya (Carica
papaya L.) cv. Pusa delicious for maximum fruit
yield and quality. The one third N and full amount
of PK & rhizogold (VAM) were applied just before
planting of papaya seedling as basal dose and rest
N in two split doses. Maximum fruit yield 61.28
kg/plant was observed under full dose of NPK+10g
rhizogold followed by 59.62kg/plant under
NPK+15g rhizogold. The fruit quality and yield
was significantly higher under each treatment over
control.
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Evaluation of acid lime (Citrus aurantifolia)
cultivars under Tripura condition
Four improved cultivars viz. Vikram, Pramalini,
Saisarbai and Baramasi local were planted in 2004
in the experimental farm of the Centre at
Lembucherra to study their performance. The
average number of fruits 165/plant was
significantly higher in compared to Pramalini,
Vikram and Saisarbati. The average fruit weight
was 45.6g in Pramalini followed by 41.5 and 38.9g
in vikram and saisarbati respectively. Among four
evaluated cultivar pramalini was best considering
the overall characters followed by saisarbati,
vikram and baramasi local.

Fruiting in saisarbati acid
lime

Aonla
The six variety viz. Kanchan, Chakaiya and NA7, NA-5, NA-8 and NA-10 were introduced during
2005-06. The survival was excellent. The flowering
was noticed during February last week to last week
of March 2008 under each cultivar of Aonla. Fruit
set and development is in process.
Bael
During 2006-07 three germplasm of bael i.e.
NB-5, NB-6 and NB-9 were introduced. The
survival was 90% in each cultivar.

Fruits of cv. Vikram

Evaluation of sweet orange (Citrus sinensis) cv.
Mosambi
The Mosambi (Citrus sinensis) were introduced
at the Centre from NRC, Citrus, at Nagpur and
growth was excellent. The flowering was noticed
during last week of February 2007 and heavy fruit
set was observed 2007-08. Fruit yield was 85 fruits/
plant at 4year age. The average fruit weight was
210.6g and TSS was 9.8 brix.

Variability in bael fruits

Development of wasteland through agro
forestry models in Tripura
1) Total 12 AFS models were developed e.g.
Mango based, bael, Aonla based AFS, Litchi
based AFS, Dalchini based AFS, Leuceana,
Albizzia, Acacia, Sal and pineapple based
model, and Coconut +Pulse based AFS.
2) One aquaculture based AFS model was also
developed during this period.
3) The total area covered under this programme
was about 27ha. (10 institutinal+17 farmers
and community land).
4) Two Horticulture based farming system
models were established with a combination
of Pineapple, Banana, Karonda, Lemon,
Guava and vegetables Cowpea, French bean,
Indian bean, Bottle gourd as intercrops. The
crops are under establishment.

Mosambi fruits at maturity
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VEGETABLES
RESEARCH ON VEGETABLE
Tomato Diseases
Integrated management of bacterial wilt
Integrated application of host resistance, soil
disinfection and rectification and biocontrol agent
both as seed and seedling treatment and field
application along with cow dung manure was
evaluated to manage the bacterial wilt disease in
tomato. The results indicated that the disease
intensity was reduced considerably when lime was
used as a component of treatments (Table).
However, still there was considerable number of
plants infected, when compared with susceptible
variety. Further, addition of lime reduced both fruit
number and weight.
Effects of leaf curl disease in tomato
Along with bacterial wilt leaf curl disease was
found as very severe under Tilla land conditions
of Tripura. In a separate study eleven varieties of
tomato were evaluated for resistance against wilt
and leaf curl diseases simultaneously. The wilt
disease was very high in Sel-1 and low in CKVT17, Arka Abha, BT-117-5-3-1 and BT-1 varieties.
The leaf curl was comparatively less in Type-1,
Arka Abha, Arka Alok and BT-117-5-3-1, while,
that was highest in BT-1 with PI 86.67% and PDI
80.83%.

The loss of fruit number and fruit yield due to
leaf curl disease was observed in plants, however
extent varied with intensities (healthy = no
infection at the time of fruit setting, moderate =
about 50% of the plant shows symptoms and high
= plants are severely affected showing 100% leaves
with curly symptoms) of the disease.

Moderate infection
of leaf curl

High infection
of leaf curl

Brinjal
Integrated management of bacterial wilt
Like tomato, similar set of treatments was
evolved. The results indicated that although some
reduction of disease incidence occurred in adopting
all types of integrated system of management
practices, none of the treatments as mentioned
earlier with tomato, except the use of resistant
cultivar, was effective economically. Since,
supplementation of lime decreased fruit yield
considerably (Table 1).

Table 1. Effect of integrated management practices on the control of bacterial wilt in tomato
Treatment*

Resistant (BT-10)
Wilt%

Lime + Pf
0( + 0)
Lime + Bleaching + Pf
2.8( + 3.7)
Bleaching + Pf
5.5(SD +3.7)
Control (Without any treatment)11.1(+9.3)

Susceptible (Sel-1)

No of
tomato

Wt. of
tomato (kg)

Wilt%

No of
tomato

Wt. of
tomato

372(+18)
361(+31)
452(+13)
401(+45)

19.667(+1.911)
15.350(+3.100)
25.983(+1.655)
26.817(+2.411)

27.8(+9.26)
25.0(+16.7)
33.3(+5.5)
36.1(+3.7)

381(+51)
379(+8)
470(+98)
469(+20)

13.467(+2.522)
14.567(+0.278)
18.033(+5.644)
16.817(+ 0.211)

Figures in parentheses are standard deviation.
* Lime + Pf = Lime application in soil along with seed and seedling treatment and soil application of Pseudomonus fluorescens
Lime + Bleaching + Pf = Lime and bleaching powder application in soil along with seed and seedling treatment and soil
application of Pseudomonus fluorescens
Bleaching + Pf = Bleaching powder application in soil along with seed and seedling treatment and soil application of
Pseudomonus fluorescens
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Performances of different wilt resistant varieties
of brinjal
Rainy Season: One set of experiment was
conducted by adding one kg decomposed
mushroom waste per plant along with cow dung
manure as usual. In another set only cow dung
manure was applied. Four varities, Singnath, BB40, BB64 and Green Round (with white mosaic
colouration) were planted in three replicated plot.
Singnath was least affected by wilt among the four.
The resistance to wilt became less with the age of
the plants. Singnath, BB-40 and BB-64 showed
resistance to wilt up to 3 months after
transplantation and gave better yield of fruits while
the plants were supplemented with mushroom
waste at the rate of 1kg/plant.
Winter season: Six wilt tolerant varieties, viz.
Pongal Pink, Singnath, Green Round, JC-7, Jhuri
(Pusa purple cluster) and BB-64 of brinjal were
transplanted along with the susceptible variety,
Pongal Green. The variety, Jhuri, performed the
best both in disease reaction and yield during winter
season producing 26.07mt/ha fruit yield which
about 1.5 fold more than that of control. Other,
varieties, like Green Round and BB-64 also
performed well and showed tolerant to wilt disease
during that season.
Development of bacterial wilt resistant lines in
tomato and brinjal in Tripura
Tomato hybridization programme
The seeds from F1 progenies of Tripura Local x
H-24, Tripura Local x Arka Abha and Tripura Local
x TLBRH-5 were sown to study the performance
of F2 / segregating populations. About 300 plants
were raised in each F1 progenies and in F2 only
the high yielding and bacterial wilt resistant
progenies were selected for selfing and advancing
the lines to next generation. There were groups of
progenies viz., 1. Determinate (Dwarf), 2.
Indeterminate (ID) and 3. Semi determinate
(SD).The performance of segregating population
is presented in Table 2.
Purification of brinjal lines
Two brinjal lines have been promoted AVT-II
Two brinjal varieties were submitted to AICRP
06 (Vegetables). The results of AICRP IET -2006
are as follows; the minimum disease incidence was

Table 2.
Performance of segregating
populations (F2) of Tomato in rabi 2007.
Plant Plant
number type

No.of No.of
cluster fruits/
cluster

Mean Disease
fruit
reaction
weight
(g)

a. Local X Arka Abha
10
12
1
13
3
42
70
7
17
8
6
24

SD
D
SD
SD
ID
SD
ID
SD
SD
SD
SD
SD

27
18
37
17
23
26
26
29
20
25
21
29

5-6
5-6
4-6
5-6
5-6
4-6
5-6
4-6
5-6
5-6
5-6
4-6

45.50
24.50
62.40
51.40
41.20
50.20
45.60
65.20
35.50
45.80
52.20
59.80

R
R
R
R
R
R
R
R
R
R
R
R

24.00
18.60
30.00
24.40
30.00
18.00
30.50
32.00
22.00
36.00
45.20
38.50
34.60

R
R
R
R
R
R
R
R
R
R
R
R
R

16.00
16.00
30.00
24.00
20.00
28.00
26.00
12.00

R
R
R
R
R
R
R
R

b. Local x H-24
4
5
19
7
20
10
11
18
6
22
16
15
108

SD
D
ID
SD
ID
SD
SD
ID
SD
D
SD
ID
ID

15
25
17
12
24
20
18
29
36
27
11
26
31

5-6
5-6
4-6
5-6
5-6
4-6
5-6
4-6
5-6
5-6
5-6
4-6
4-6

Local X TLBRH-5
34
35
1
24
5
29
11
14

ID
ID
ID
ID
SD
SD
ID
D

37
26
50
37
19
34
37
24

5-6
5-6
5-6
5-6
5-6
5-6
5-6
5-6

SD- Semi Determinate
ID- Indeterminate
D- Determinate

recorded in Singnath (2.0%) and Bolonath (7%) at
Barapani. At IIHR, Bangalore, highest yield of
36.8t/ha was recorded in Singnath without any
disease incidence. These varieties have also
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borer, the IPM methods like planting refuge
crop (more susceptible varieties) on the
border, shoot clippings (3 times in a year)
and pheromone trap @ 15 ha was found to
be successful for organic production of the
brinjal.

performed well in AVT-I 2007 in four centres.
Hence, these two varieties have been promoted to
AVT-II2008.

AICRP on vegetables

Determinate progeny

Ash gourd
The ash gourd varieties such as IVAG-90 and
TRC-AG-1 were found be high yielding with
mosaic resistance. The varieties such as RCAG,
Indu and PAG-72 were highly susceptible to
mosaic.

Indeterminate
progeny

Kakrol
About four local kakrol germplasm have been
collected and evaluated for yield and other
attributes and the highest yield was recorded in
Local -1 (2.92 kg/plant) and the least yield was
noted in Local-3 (1.76 kg/plant).

Indian Bean
Fig. 3. Singnath (bacterial wilt resistant brinjal)

Organic farming approaches
* The highest marketable head yield of
cabbage was recorded (3.08kg) with the
application of FYM @ 1kg+ PM@2kg+
Glyricidia @ 2kg/ 4 Sq.m followed by 2.17
kg with the application of FYM @ 4kg+
PM@2kg+ glyricidia @ 2kg/ 4 Sq.m. The
number outer leaves are positively correlated
with the total plant yield as well as
marketable yield. However, it was found that
the increase quantity of organic manures did
not increase the yield. The same organic
treatment also performed well in case of
cauliflower.
* The highest yield of brinjal was recorded
(45.76t/ha) with the application of 2.5 t/ha
glyricidia+8.75 t/ha FYM followed by with
the application of glyricidia@2.5 t/ha +
FYM @ 5.00 t/ha + poultry manure 5.00 t/
ha (42.2 t/ha). For controlling fruit and shoot

Goldy
The variety “Goldy” supplied by Ankur Seeds
(Pvt) Ltd, produced first flowering on 34th day of
the sowing. The average plant height (65cm), no.of
spikes plant (6-9), no. of pod/spike (6-8) and yield/
plant (150-180g) was also recorded. This variety
can be planted at spacing of 45 x 45 cm (50000
plants/ha). This variety was found to be photo
insensitive under Tripura condition.

“Goldy”

Brinjal
a. Brinjal (long) AVT-1
Out of 5 varieties tested, the highest yield was
recorded in PB-69 (10.33 t/ha) followed by PB-70
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(10.05 t/ha). All varieties were found susceptible
to bacterial wilt and the mortality percentage was
ranging from 20.16 to 53.33 percent.

TUBER CROPS
Development and transfer of tuber crops
technologies in NE States

b. Brinjal (long) AVT-II
Out of 4 varieties tested, the highest yield was
recorded in SH-SB-101 (14.26 t/ha) followed by
HLB-25 (11.28 t/ha). All varieties were found
susceptible to bacterial wilt. The least disease
incidence was recorded in SH-SB-101 (6.00%).

Tapioca
Out of eight varieties tested (Third year), the
varieties such as H-1687, H-226, H-165, Sree jaya
and Tripura local (A variant of M-4, branching
type) were found high yielding.

c. Brinjal (long) IET
Out of 4 varieties tested, the highest yield was
recorded in BCB-11 (12.86 t/ha) followed by HLB25 (10.40 t/ha). All varieties were found susceptible
to bacterial wilt and the mortality percentage was
ranging from 21.38 to 53.33 percent.
d. Brinjal (bacterial wilt) AVT-I
Out of 6 varieties tested, the highest yield was
recorded in Bolonath (44.67 t/ha) followed by
Singnath (43.15 t/ha). The varieties such as
Singnath and Bolonath were found resistant to
bacterial wilt as compared to the standard check.

Sweet potato
Out of 7 varieties tested, the varieties such as
Gouri (1.53kg/plant), 440038 (1.65 kg/plant) and
Sankar (1.55kg/plant) were found high yielding.
Colocasia
Seven local varieties have been collected and
evaluated for the yield and other parameters along
with check (Muktakeshi). The highest yield (3.253.60) was recorded in Tripura local- 2, which is a
bunda type and Muktakeshi yield was less (0.270.34 kg/plant). The Muktakeshi was found to be
resistant to leaf blight as compared to other
varieties.

E. Tomato
a. Tomato (TLCV, IET)-07
Out of 5 varieties tested, the highest yield was
recorded in TLBRH-6 (58.59 t/ha) followed by
TBK-0113 (35.36 t/ha). The least disease incidence
was recorded in TBK-0113(1.66 %) and Tai-04000778 (3.60%). The variety TLBRH-6 was found
to be resistant to leaf curl.
b. Tomato (bacterial wilt, AVT-I )-07
Out of 5 varieties tested, the highest yield was
recorded in BT-106 (26.10 t/ha) followed by LE 12 (23.60 t/ha). The least disease incidence was
recorded in LE 1-2 (2.00 %) and LE-626 (3.66%).
c. Tomato (bacterial wilt, IET) -07
Out of 5 varieties tested, the highest yield was
recorded in BMZ-21 (29.30 t/ha) followed by BT317 (23.43 t/ha). The least disease incidence was
recorded in BMZ-21 (2.00 %) and BT-317
(19.33%).

Local colocasia germplasm

The highest corm yield was recorded (5.67 kg)
with the application of FYM @5 kg /pit + 25 g
Rhizagold followed by 4.50 kg with the application
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of poultry manure @ 5 kg/pit + 20g Rhizagold as
compared to control (1.85kg)

Organic farming in elephant foot yam

Participatory demonstration of tuber crops
technologies for livelihood opportunities in
tribal areas of west Tripura

Distribution of sweet potato cuttings
The β- carotene rich varieties of sweet potato
like Gouri, 440038 and Sankar were distributed
(12000 no) to the tribal farmers in October, 2007
and in April 2008, the high yielding tuber crops
such as cassava (6000 no.of cuttings), elephant foot
yam (7500 no.of cut pieces and corm), sweet potato
(9000 no.of vine cuttings) and greater yam (6000
no.of cuttings) were distributed to the beneficiaries.
Besides, about 20 farmers from Bishramganj areas
have collected tuber crops planting materials (50,
100, 25, 25 no.of planting materials of cassava,
sweet potato, elephant foot yam and greater yam,
respectively) for planting as intercrop in the rubber
garden. The data on yield and local people
preference will be recorded in December 2008.

Survey of the tribal areas
The survey was conducted on September 3rd
week and October 1st week in Mohanpur Block of
west Tripura to select the tribal farmers and to study
their living standards. In Bishalgah Block, two
tribal villages viz., Bankshipara and Tuijiling and
from Mohanpur Block four tribal villages viz., 1.
Samburam para. 2. Balaram choudhury para,
3.J.M.Para, and 4. Mohanpur.
The farmers are cultivating the local, poor yielding
varieties of tapioca, sweet potato, greater yam and
elephant foot yam.
Distribution of planting materials

Collection of high yielding varieties
The ICAR Tripura Centre, Lembucherra, has
taken effort to introduce high yielding and high
starch varieties of cassava, high yielding Greater
yam, high â- carotene rich varieties of sweet potato
and low acrid/non acrid varieties of elephant foot
yam. All those varieties have been collected from
Central Tuber Crops Research Institute, Regional
Centre, Bhubaneshwar, Orissa.
Multiplication of planting materials
The ICAR Tripura Centre, Lembucherra, has
multiplied the high yielding and high starch
varieties of cassava, high yielding Greater yam,
high â- carotene rich varieties of sweet potato and
low acrid/non acrid varieties of elephant foot yam
for the distribution to the beneficiaries.
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WATER QUALITY
Water was collected from different sources in
West Tripura and thereafter analysed to find out
the contents of some elements in order to find out
the quality parameter of water resources as
population increase and overall developmental
activities have resulted in the pollution of water in
various ways. Total no. of water samples analysed
are 28 collected from 9 blocks and Agartala
Municipal area . The analytical data are presented
below.
From the perusal of the data presented in Table,
it is indicated that pH of water showed a variation
from 6.11 to 7.68 and the maximum permissible
pH is around 6.5 to 8.5. So, pH of drinking water

in some places is not upto the permissible limit.
Concentration of nitrate, phosphate, potassium and
calcium in water samples varied from 1.0 to 7.2
mg/L, 0.04 to 1.43, 0.09 to 2.24 and 0.64 to 11.48
mg/L, respectively. Nitrate contamination may turn
out to be problematic if the concentration is above
10 mg/L NO3-N or 45 mg/L NO3 (Table 1).
Contents of microelements in water are
presented in Table 2. Contents of Zn, Cu, Mn and
Fe varied from trace to 129, trace to 11, trace to
990 and trace to 4205 μg/L. According to WHO
standard, the maximum permissible limit for
microelements in water is 5 mg/L ( Zn), 0.2 mg/L
(Cu), 2 mg/L(Mn) and 0.3 mg/L(Fe). Some of the
water samples analysed here are having a high
content of iron contamination.

Table 1. Estimation of some macroelements in water samples
Block

Place ( Village)

Type of water

pH

Nitrate
(mg/L)

Dukli
Dukli
Dukli
Jirania
Bamutia
Jirania
Kalyanpur
Bishalgarh
Bishalgarh
Bishalgarh
Bishalgarh
Bishalgarh
Bishalgarh
Boxnagar
Boxnagar
Boxnagar
Agartala Municipality
Agartala Municipality
Agartala Municipality
Sonamura
Sonamura
Sonamura
Dhanpur
Dhanpur
Dhanpur
Kathalia
Kathalia
Kathalia

Amtali
Amtali
Amtali
Dudhpatil
Rangutia
Champaknagar
Ghilatali
Nabinagar
Nabinagar
Nabinagar
Durganagar
Durganagar
Durganagar
Boxnagar
Boxnagar
Boxnagar
Kalikapur
Kalikapur
Kalikapur
Sonamura
Sonamura
Sonamura
Dhanpur
Dhanpur
Dhanpur
Kathalia
Kathalia
Kathalia

Drinking water
Irrigation water
Pond water
Irrigation water
-Do-Do-DoDrinking water
Pond water
Irrigation water
Drinking wate
Pond water
Irrigation water
Drinking water
Pond water
Irrigation water
Drinking water
Pond water
Irrigation water
Drinking wate
Pond wate
Irrigation water
Drinking water
Pond water
Irrigation water
Drinking wate
Pond wate
Irrigation water

6.25
7.21
7.16
7.49
7.43
7.68
7.08
6.75
7.81
6.11
6.25
7.08
7.14
6.15
7.24
7.58
6.44
6.75
6.35
6.50
7.60
6.23
6.22
6.85
6.77
6.25
7.45
7.22

4.4
1.5
1.4
3.0
1.2
1.0
7.2
1.4
1.8
1.2
3.0
2.8
1.0
3.7
1.4
1.9
2.5
3.7
3.5
3.1
4.3
2.5
1.7
2.4
3.2
2.0
2.1
1.4
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Phosphate
(mg/L)
0.10
0.04
0.06
1.43
0.51
0.40
0.03
0.05
0.17
0.12
0.21
0.12
0.30
0.05
0.12
0.05
0.12
0.15
0.15
0.04
0.22
0.04
0.06
0.08
0.08
0.04
0.11
0.04

Potassium Calcium
(mg/L)
(mg/L)
0.27
0.34
0.41
0.48
0.16
0.27
2.24
0.20
0.99
0.03
0.23
0.78
0.38
0.06
1.31
0.20
0.09
1.51
0.44
0.09
0.41
0.17
0.20
1.65
0.20
0.23
1.97
0.26

3.19
3.19
0.64
4.94
4.47
3.19
11.48
4.2
4.2
4.2
2.1
2.1
3.2
5.3
3.2
4.2
3.2
6.3
6.3
4.2
2.1
1.1
1.1
7.4
3.2
2.1
10.5
2.1
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Table 2. Contents of some microelements( µg/L) in water
Block

Place ( Village)

Type of water

Zn

Cu

Mn

Fe

Dukli
Dukli
Dukli
Jirania
Bamutia
Jirania
Kalyanpur
Bishalgarh
Bishalgarh
Bishalgarh
Bishalgarh
Bishalgarh
Bishalgarh
Boxnagar
Boxnagar
Boxnagar
Agartala Municipality
Agartala Municipality
Agartala Municipality
Sonamura
Sonamura
Sonamura
Dhanpur
Dhanpur
Dhanpur
Kathalia
Kathalia
Kathalia

Amtali
Amtali
Amtali
Dudhpatil
Rangutia
Champaknagar
Ghilatali
Nabinagar
Nabinagar
Nabinagar
Durganagar
Durganagar
Durganagar
Boxnagar
Boxnagar
Boxnagar
Kalikapur
Kalikapur
Kalikapur
Sonamura
Sonamura
Sonamura
Dhanpur
Dhanpur
Dhanpur
Kathalia
Kathalia
Kathalia

Drinking water
Irrigation water
Pond water
Irrigation water
-Do-Do-DoDrinking water
Pond water
Irrigation water
Drinking wate
Pond wate
Irrigation water
Drinking water
Pond water
Irrigation water
Drinking water
Pond water
Irrigation water
Drinking water
Pond water
Irrigation water
Drinking water
Pond water
Irrigation water
Drinking wate
Pond wate
Irrigation water

Trace
Trace
27
Trace
3
23
41
34
9
16
22
36
129
90
33
10
19
47
7
9
23
7
10
19
18
28
9
21

7
9
10
6
Trace
Trace
11
Trace
2
1
Trace
Trace
9
Trace
Trace
Trace
Trace
Trace
Trace
Trace
Trace
Trace
Trace
Trace
Trace
Trace
Trace
Trace

112
116
134
Trace
Trace
11
11
70
38
46
481
77
55
55
58
46
249
990
118
59
15
2
6
28
Trace
737
65
17

145
42
1370
3210
334
62
62
172
67
363
112
76
4205
227
1257
415
104
2286
268
415
2200
1106
Trace
242
Trace
Trace
Trace
Trace

SOIL HEALTH CARD
NABARD Project: Introduction of soil health
card
A project on “Introduction of soil health card”
sanctioned by NABARD was initiated to prepare
soil health card from members of Farmers’ club
and altogether 539 soil samples were collected from
26 farmers’ club existing in West Tripura and out
of which 132 nos of card is ready for distribution
among the farmers. On the basis of soil test values
from very low to very high nutrient values, fertilizer
recommendation of various crops grown in their
plot is also mentioned in the card. Following is the
sample of soil health card as prepared.

Soil health card
Farmer/Person ID

Land/Soil Information

Nabakumar Land
Sarkar
Topography
Village Amtali
Irrigation
Facility
Block
Dukli
Sample
Collection
Date
District West
Last
Tripura
Crop
Grown
Farmer’s NabaLast
club
jagaran
Fertilizer
Application
Name

240

Low
land
Available
07/
02/
08
July
2007

Land
Area
Soil
Texture
Soil
Depth
Crop

2 Kani
Sandy
loam
2-3 m
Rice

June
‘07
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Soil test results
Sl. No.

1
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.

Parameters

Soil pH
Per cent organic carbon
Nitrogen (kg/Kani)
Phosphorus( -Do)
Potasssium(-Do)
Calcium(- Do)
Sulphur ( -Do)
Iron (ppm)
Manganese (- Do)
Copper (- Do)
Zinc ( -Do)

Soil test
value
5.22
0.62
45
1.76
10.5
72
4.03
12
9
1.58
2.04

Soil test rating
Very low

Low

Medium

High

Very high

< 4.5
<0.4
16
<0.8
<12
√ <105
<3.5
<4
<2
<0.2
<0.4

4.5-5.0
0.4-0.6
16-32
0.8-1.6
12-24
105-150
√ 3.5-5.0
4-6
2-5
0.2-0.4
0.4-0.5

√ 5.2-5.5
√ 0.6-0.75
√ 32-48
√ 1.6-2.4
24-36
150-200
5.0-8.0
√ 6-12
√ 5-10
0.4-0.5
0.5-1.0

5.6-6.0
0.75-1.5
48-64
2.4-3.2
36-48
200-300
8.0-11.0
12-20
10-15
√ 0.5-1.5
√ 1.0-2.0

6.1-6.5
>1.5
64-80
3.2-4.0 & more
48-60 & more
>300
>11.0
>20
>15
>1.5
>2.0

Fertilizer {kg/Kani(0.16 ha)} Recommendation

Crop – high yielding paddy ( 80:40:40)
Fertilizer/Amendment

Quantity
(kg/kani)

Urea
SSP
MOP
Cowdung
Biofertlizer (Azotobacter/PSB)
Micronutrient (Zinc)

17
24
11
800-1000
0.6-1.0
1.5-2.0
Fig. 1. Oyster mushroom production patterns in
Tripura during 2007-08.

MUSHROOM
Oyster mushroom
The oyster mushrooms, Pleurotus sajor-caju, P.
flabellatus and P. florida, developed fruit bodies in
every month through out the year (Fig. 1). All the
three species performed well under Tripura
condition. The period from September to January
was more favourable for fructification than others,
although, the mushroom fruit body yield during the
period w.e.f. May to August was considerable. The
yield of mushroom was very low during the months,
April, February and March. The low production in
the months was mainly attributed with high
temperature and low relative humidity in
atmosphere.

The efficacy of different agricultural residues
and their combinations, such as, gram haulms,
paddy straw + blackgram pod shell (1:1), groundnut
haulms, maize stalk and paddy straw (control), was
studied (Table 1). It was found that paddy straw
mixed with blackgram pod shell, paddy straw alone
and maize stalk were very good substrate for
cultivating oyster (Pleurotus flabellatus)
mushroom.
The influence of vermicompost on the
production of oyster mushroom was studied with
Pleurotus florida (Table 2). It was observed that
vermicompost while used either as sterilized or
unsterilized increased production of mushroom
during unfavourable season (March) of mushroom
growth.
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Table 1. Effect of different substrates on the
production of oyster (Pleurotus
flabellatus) mushroom
Substrate

Date of Days
Yield
Biological
spawning required (g/kg
efficiency
for first substrate) (%)
harvest

Gram haulms
Paddy straw +
Blackgram pod
shell (0.5kg +
0.5kg)
Groundnut
haulms
Maize stalk
Paddy straw
(Control)

22.11.07
22.11.07

23
28

430
900

43.00
90.00

22.11.07

31

263.33

26.33

22.11.07
22.11.07

20
25

700
856.67

70.00
85.66

Table 2.

Paddy straw mushroom
Paddy straw mushroom (Volvariella volvacea),
the most popular edible mushroom of Southeast
Asian countries, was cultivated well on cut paddy
straw treated with chemical disinfectants and
forming 1 cu ft cube-bed during the period from
April to November, 2007 in Tripura. The mushroom
showed better yield during the period from June to
October (Fig.3). It was also observed that in Tripura
all the fruit bodies developed in one flush of 1-3
days time period span and there was no further flush
of fruit bodies. This finding is quite distinct as
development of fruit bodies of paddy straw
mushroom in two to three flashes at seven to eight
days intervals are common in all most all the
tropical places.

Effect of vermicompost supplementation on the production of oyster (P.
florida) mushroom

Substrate

Date of Days
Yield
Biological
spawning required (g/kg
efficiency
for first substrate) (%)
harvest

Paddy straw +
Vermicompost
(sterilized)
Paddy straw +
Vermicompost
(unsterilized)
Paddy straw
(without
amendment)
Control

4.3.08

20

566.67

56.67

4.3.08

19

630.00

63.00

4.3.08

25

241.67

24.10

Fig. 3. Month wise production pattern of paddy
straw mushroom under Tripura condition

Influence of different types and sizes of beds
on the production of oyster mushroom (P.
flabellatus) was studied (Fig.2). The results showed
that cylindrical bed prepared by polythene bag (16"
x 20") with intact straw was the best with 70.22%
BE.

Fig.2. P. flabellatus on
cylindrical bed

P. flabellatus on
cuboid bed

The mushroom production on pea pod shell and
rajmash pod shell was at par with paddy straw,
although in both the cases fruit developed latter than
that of paddy straw. These two agricultural residues
were found equally good and additional new
substrate materials of V. volvacea.
In pea haulms, the mycelia of V. volvacea grew
very well and covered the substrate as with whitish
mycelial mat within 6-7 days but the fruit body
formation was less than that of paddy straw. The
rest of the other substrates were poor yielder than
paddy straw.
Milky mushroom
Milky mushroom (Calocybe indica), also known
as ‘Dudh chhata’, was cultivated during the period
April to November, 2007 in ICAR, Tripura. The
mushroom did not produce its fruit body in
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November. The mushroom production was better
during June to August with a peak in July, 2007
(Fig.4).

1. Growth characteristics
Table 1. Growth characteristic of MPTS after
20 years of age
MPTS

Morus alba
Leucaena leucocephala
Dalbergia sissoo
Gliricidia maculata
Azadirachta indica
Michelia champaca
Eucalyptus hybrid
Tectona grandis
Gmelina arborea
Samania saman
Albizzia procera
Mean
SE (±)
CD (5%)

Fig. 4. Production pattern of milky mushroom in
Tripura

AGROFORESTRY
Multipurpose tree species suitable for
subtropical humid climate were planted in an
agroforestry arboretum in Tripura. MPTs are
divided into three groups in the planting geometry.
Group-I (2m x 2m spacing)
1. Akashmoni (Acacia auriculiformis, A.
Cunn.) 2. Mulberry (Morus alba, Linn) 3.
Subabul (Leucaena leucocephala, Lank) 4.
Shisam (Dalbergia sissoo, Roxb.).
Group-II (3m x 3m spacing)
1. Gliricida (Gliricidia maculate, H.B. & K.)
2. Neem (Azadirachta indica, A. Juss) 3.
Champa (Michelia champaca, Linn) 4.
Safeda (Eucalyptus hybrid, L. Herit.).

Tree
height
(m)

Basal
girth
(cm)

5.2
11.28
12.75
8.50
8.32
14.84
25.61
13.26
12.45
11.59
14.60
12.58
9.38
18.38

39.64
53.15
68.05
46.48
47.50
83.80
98.20
82.40
89.15
81.17
89.57
70.83
4.97
9.74

Girth at
breast
height (cm)
33.22
46.22
59.65
40.97
41.28
71.73
90.28
67.8
75.02
70.25
77.72
61.29
8.33
16.32

It is noted that Eucalyptus hybrid attained the
maximum height of 25.61 m followed by Michelia
champaca ( 14.84 m), Albizzia procera ( 14.60 m),
Tectona grandis (13.26 m) and Gmelina arborea
(12.45 m). Basal girth and girth at breast height
were maximum in Eucalyptus hybrid and minimum
in Morus alba.
2. Crop productivity
Under silvi –horticulture trial, pineapple,
turmeric and dioscorea alata were grown in
association with tree species and the crop
productivity as recorded under the tree species are
presented below (Table 2).
Table 2. Productivity of pineapple

Group-III (4m x 4m spacing)
1. Teak (Tectona grandis, Linn) 2. Gamahar
(Gmelina arborea, Linn) 3. Raintree
(Samania saman,Jacq.) 4. White Siris
(Albizzia procera, Linn).
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Tree species

Tectona grandis
Samania saman
Gmelina arborea
Michelia champaca
Eucalyptus hybrid
Azadirachta indica
Albizzia procera
Gliricidia maculata
Morus alba
Mean

Fruit weight Productivity
(g) /plant
(t/ha)
591
620
760
790
720
750
690
700
680
630

19.09
13.13
14.42
10.86
6.06
7.68
9.98
9.11
5.97
9.63
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Dioscorea alata was grown under the tree
species and productivity varied from 0.88 to 4.45 t
/ha showing the highest productivity under
Azadirachta indica .
Turmeric was also grown under the tree species
and the productivity underwent a variation from
1.75 to 11.50 t/ha.
3. NABARD project on agroforestry
The project on demonstration of agroforestry
for organic food production in Tripura financed by
NABARD is under implementation by ICAR,
Tripura centre among the farmers of Mohanpur
block. Pineapple has been planted in 5 farmers plot
having tree species Gmelina arborea, Tectona
grandis,Hevea brasilliensis and Acacia
auriculiformis. The total area under pineapple
plantation is about 1.06 acre.

(Himachal Pradesh) and Udaipur ( Rajasthan)
showed high no.of branches ( 50-59) on pruning
(75%).
The average wt of fruit was observed to vary
from 8.0 to 60.17 g with seed wt from 3.57 to 29.58
g.
B. Agri-silviculture trial
In the agri-silviculture trial planted in the 9th
May’06 in spacing of 4 x 3 m, sesamum ( var. B67) and bhindi ( var.BRO-6) were grown. From
the perusal of growth characteristics estimated on
1st December’07), it is observed that basal diameter
of the jatropha varied from 3.97 to 5.88 cm and
collar diameter varied from 2.06 to 2.74 cm. No.
of branches were 10. 66 to 33.22.
Fruit and seed wt of jatropha planted in agrisilvi culture trial were presented in Table 3. Fruit
wt varied from 7.0 to 25.0 with seed wt from 3.75
to 12.0 in agri-silvi culture trial.
Table 3. Fruit and seed wt of jatropha in agrisilvi culture trial (9th August’07)
Seed source

Ri-Bhoi (Mawhati)
Ri-Bhoi (Mawlasni)
Mendipathar (East Garo Hills)
Dimapara (South Garo Hills)
Udaipur (South Tripura)

A view of pineapple plantation in farmer’s plot

Average
Average
wt of fruit wt of seed
/plant (g) /plant (g)
25.0
13.0
19.5
10.77
7.0

12.0
9.0
10.33
7.11
3.75

The productivity of crops grown in agri-silvi
culture trial is presented in Table 4.

4. Productivity of jatropha

Table 4 . Productivity of crops ( q/ha)

A. Progeny trial
In the progeny trial, 18 seed sources of jatropha
were planted in the 9th May,2006. After 1 year and
4 months of planting, seed source from Dimapara
(South Garo Hills) showed the maximum basal
diameter and the least diameter was shown by the
seed source from East Garo Hills. No. of branches
in non pruned jatropha varied from 11.66 to 39.66.
On 50 and 75% pruning, the no.of branches were
raised to 23.0 to 44.66 and 20.66 to 59.0,
respectively. Seed sources from Dimapara (South
Garo Hills), Tura (West Garo Hills), Hamirpur

Seed source
Dharmanagar (North Tripura)
Udaipur (South Tripura)
Dimapara (South Garo Hills)
Ri-Bhoi (Mawhati)
Mendipathar (East Garo Hills)
Ri-Bhoi (Mawlasni)

Sesamum Bhindi
( q/ha)
(q/ha)
9.91
8.42
6.45
-

10.32
8.38
8.70

C. Package of practices
In package of practices trial with the fertilizer
dose of 26 g urea, 100 g SSP, 16 g MOP and 1 kg
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cowdung /plant. Basal diameter underwent a
variation from 3.07 to 4.88 cm and collar diameter
showed a variation from 1.52 to 2.55 cm. No.of
branches are varying from 4.44 to 30.88.

as recorded in December’07 are presented in Table
8.
Table 8. Growth characteristics of jatropha in
sloppy land

D. Growth characteristics of new plantation
The oil content of jatropha samples collected
from different places of Tripura, Meghalaya and
Maharashtra was estimated and the data are
presented in Tables 5,6 and 7.

Seed source

Khowai
(West Tripura)
Udaipur
(South Tripura)
Dharmanagar
(North Tripura)
Damdamia
(West Tripura)
East Garo Hill
Rajasthan

Sample with seed oil < 30 %
Table 5. Oil content of jatropha seed
Sample

% of seed oil
content

Sonamur (Nidya)
Shantir bazaar (Trijunction)
Baikhora(Sachirambari)
Jolaibari

29.71
26.89
26.83
29.59

No.of
branches

1.23

2.93

1.34

8.15

1.44

3.31

1.70

8.66

1.45

4.31

2.11

11.0

1.48

3.0

1.76

5

1.51
1.51

3.92
3.54

2.18
1.86

13.5
6.0

Table 9. Growth charteristics of jatropha in a
village

Table 6. Oil content of jatropha seed
% of seed oil
content

Bisramganj
Sonamura (Kathalia)
Belonia(Kasari)
Belonia (Borpather)
Sonamura(Baghairchar)
Shantirbazar (Subhash Colony)
Maharashtra
Meghalaya (Shillong)

Basal
Collar
diameter diameter
(cm)
(cm)

F.Jatropha plantation in village
In a village, jatropha was planted in a
community land for demonstration in the month
of September’07 and the growth characteristics are
presented in Table 9.

Sample with seed oil 30-35%

Sample

Height
(m)

Seed source

32.96
32.42
30.17
30.82
34.89
33.43
34.68
31.30

Maharashtra
Shantirbazar
(Trijunction)
Shantirbazar
(Subhash colony)
Julaibari
(South Tripura)
Baikhora
(South Tripura)

Sample with seed oil >35%

Height
(m)

Basal
Collar
diameter diameter
(cm)
(cm)

No.of
branches

1.22
0.56

2.63
3.26

1.43
1.06

6.66
1.66

0.44

2.93

0.90

0.66

0.48

3.0

0.86

2.0

0.39

2.73

0.93

0.66

Table 7. Oil content of jatropha seed
Sample
Amtali (Bagmara colony)
Melaghar (Phongbari)

FARMING SYSTEM RESEARCH
PROJECT

Oil content (%)
38.47
37.07

E. Jatropha plantation in sloppy land in ICAR
farm
In 2006,jatropha from seed was raised in sloppy
land in ICAR farm and the growth characteristics

FSR 1
A number of crop combination was under trial
in FSR -1 where the cropping intensity could be
raised to 300 % and the economics of cropping
sequence as worked out below.
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It is indicated that the crop sequence attempted in
FSR -1 is maize –moong- cauliflower (1),
sesamum-tomato (2), upland rice –cabbage (3),
maize –cabbage(4), upland rice –broccoli-capsicum
(5), maize –carrot (6), upland rice-mustard (7),
moong –radish –french bean (8), moong –french
bean –capsicum (9), sesamum –field pea (10),
moong –mustard (11) and moong –field pea (12).
The benefit-cost ratio is presented below (Fig.1).

Fig. 1. Benefit/cost ratio of crop sequence

It is thus indicated that maize –carrot could give
the maximum benefit/cost ratio of 3.06 followed
by maize –cabbage ( 2.82) and moong –radish –
french bean (2.70) etc.
Besides crops grown in the farming system,
various fruit plants such as lemon, mango and
banana were planted and water harvesting structure
with duckery is also available.
FSR -1 is 1 hectare and out of which an area of
3416 m2 is under various crops and the remaining
area is under forest tree species and fruit plants.
The net economic return is observed to be around
Rs 0.51 lakh and out of the various interventions

Horticultural crops

Baramasi lemon
Assam lemon
Mango
Banana
Ridge /bottle gourd
Broom grass
Fish from water
harvesting structure
Duckery

Area( m2)

Productivity
(t/ha)

200
100
240
384
300
108
326

1.88
4.29

326

635 nos of
egg from 15
nos of duck

made here , the benefit /cost ratio varies from 1.11
to 5.67 .

FEED AND FODDER
Cultivated fodders: forage yield and nutritive
value
Forage crops (Berseem: Trifolium alexandrinum
and pearl millet/Bajra: Pennisetum typhoides) were
studied for their forage yield and nutritional
characteristics at Tripura Centre. Berseem
(Muscavi) was sown in first week of November
(rabi crop) and 5 cuts were obtained up to April.
Bajra (var. AVKB-19) was grown in kharif season
and sowing was done in June-July. The crop was
harvested 65-70 days after sowing. The fresh forage
yield was recorded to be 350-425 and 450-515 q/
ha in berseem and bajra, respectively. The
respective DM content was 13.37 and 19.21%. The
nutritional parameters have been depicted in Table
1.

Berseem (Muscavi)

Cost of
Gross return Net return
Benefit/
cultivation
(Rs/unit area) (Rs/unit area) cost ratio
(Rs/unit area)
127/330/331/480/1670/400/2100/-

434/845/1006/1650/4250/850/11,900/-

307/515/675/1170/2580/450/9800/-

3.42
2.56
3.04
3.44
2.54
2.13
5.67

500/-

2083/-

1583/-

4.17
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Table 1. Nutritional characteristics of berseem and pearl millet
Parameter

Berseem

Bajra

Proximate principles (%)
CP
EE
CF
NFE
Total ash

18.01
2.15
17.16
50.20
12.48

8.52
1.76
25.01
54.91
9.80

CWC’s (%)
NDF
ADF
Hemicellulose
Cellulose
Lignin

43.82
30.53
13.29
19.20
8.34

68.44
39.97
28.47
28.54
7.22

Parameter
Major minerals (%)
Ca
P
Trace minerals (ppm)
Fe
Cu
Zn
Mn
Co
Digestibility (%)
IVDMD
IVOMD
ME (MJ/kg DM)

Bajra (AVKB-19)

It was observed that the forage yield of berseem
was much less than other regions particularly
northern one which could be primarily due to acidic
conditions of the soil in Tripura while the forage
yield of bajra was at par.
Chemical evaluation of fodders consumed by
Black Bengal goats
Various fodders consumed by local goats (Black
Bengal goat) of Tripura were collected and
estimated for their nutrient composition in terms
of proximate principles and cell wall constituents
(CWC’s,). These included indigenous feed
resources including tree/shrub leaves (A.
heterophyllus, Ficus hispida, Gliricidia maculata,
Gmelina arborea, L. leucocephala, Morus alba,
Trema orientalis and Zizyphus mauritiana) and

Berseem

Bajra

1.96
0.42

0.55
0.27

233.53
10.55
88.41
53.25
0.24

237.44
3.32
76.57
59.94
0.18

72.85
74.32
8.82

57.34
58.59
7.48

agricultural weeds (Commelina benghlensis,
Cyanodon dactylon, Eleusine indica, Paspalum
conjugatum, Amaranthus spinosus, Mikania
cordata and Mimosa pudica). Cultivated fodders
like napier hybrid, signal grass and rice bean were
also evaluated. The DM content in tree leaves and
weeds was 33.77±1.99 and 18.92±1.565,
respectively. The mean values for CP, EE, CF, NFE,
and total ash were found to be 15.81±1.67,
2.66±0.28, 16.57±1.49, 55.07±0.89 and 9.90±1.56
in case of tree leaves while the corresponding
values for weeds were 14.17±1.62, 1.67±0.22,
21.24±1.48, 51.33±1.00 and 11.59±0.33%. With
regard to CWC’s, the values averaged 46.97±1.87,
27.43±0.38, 19.54±2.15, 16.18±1.23 and
6.59±0.09% for NDF, ADF, hemicellulose,
cellulose and ADL in tree leaves. In case of weeds,
the respective values were observed to be
59.85±4.95, 31.47±1.95, 28.28±3.84, 21.46±2.20
and 5.52±0.63%. The balanced rations for goats
were formulated.
Nutritional strata of some underutilized
vegetables of Tripura
Underutilized vegetables are such vegetables
which are consumed by local population of Tripura
particularly by rural folk mainly tribals, however,
their nutritional worth is not known and their
potential as nutrient sources has not been realized.
Several such vegetables (n=10) viz., Lagenaria
siceraria (Laav vines), Centella asiatica
(Thankuni), Oxalis corniculata (Amrul sak),
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Chenopodium album (Bethua sak), Amaranthus
spinosus (Kanta nutia), A. viridis (Jungli cholai),
A caudatus (Daata plant), Boerrhavia diffusa
(Punarnaba), Leucaena leucocephala (Subabool)
and Brassica campestris (Lai patta) were evaluated
for nutritional characteristics in terms of proximate
principles and mineral composition. The dry matter
content ranged from 10.65 to 22.25% averaging
15.89±1.41%. The levels of CP, EE, CF, NFE and
total ash were found to be 16.64±1.10, 2.54±0.24,
15.89±1.41, 52.00±1.39 and 13.03±1.22%,
respectively. Protein concentration ranged from
10.87 to 23.33% while fibre level varied from
9.96to 24.92. The average concentration (range in
parenthesis) of Ca and P was observed to be
0.99±0.19 (0.27-1.67) and 0.18±0.03 % (0.050.42), respectively while those of Fe, Cu, Zn, Mn
and Co averaged 201.8±32.5 (62.1-346.1), 9.7±2.1
(2.9-24.1), 67.6±19.5 (11.5-245.4), 89.9±16.4
(13.5-161.2) and 0.3±0.04 (0.1-0.4) mg/kg dry
matter, respectively.
Nutrient composition of different species of
mushroom
Eight species of mushroom (Calocybe indica,
Pleurotus flabellatus, P. sajor caju, Volvariella
volvacea, P. florida, P. djamour, Macrolepiota
procera and P. ostreatus) grown at Tripura Centre
were evaluated for proximate composition. The
DM content averaged 9.32% (7.50-13.43). The
mean values (DM basis) for OM, CP, EE, CF, NFE
and total ash were recorded to be 91.89, 27.07, 3.19,
8.52, 53.11 and 8.11%, respectively across 8
species. The protein content ranged from 17.27 (P.
djamour) to 35.68 % (V. volvacea). The lowest EE
concentration was found in C. indica (2.78%) while
V. volvacea possessed the highest value (3.95%).
Similarly, the differences existed among the species
with regard to NFE contents which varied from
36.40 (V. volvacea) to 65.31% (P. djamour). The
mushroom species differed for total ash/inorganic
matter content as well (5.25-10.87%). It could be
seen that the average fat level was much lower than
eggs or meats which could be helpful to obese
people. On a comparative basis, protein content
was higher than vegetables but lower than eggs/
meat indicating that in terms of nutritional value
they occupy intermediate position between
vegetable and egg/meat proteins.

Status of soils, feeds/fodders and cattle with
respect to mineral elements
The concentration of available Ca (52.1-90.5
ppm) and P (21.4-63.3 ppm) in majority of soil
samples (n=12) was below the critical limits while
the levels of Fe (8.5-23.0 ppm), Cu (0.72-1.51
ppm), Zn (2.5-3.8 ppm) and Mn (22.8-26.7 ppm)
seemed to be adequate. Various feeds/fodders
(n=15) consumed by cattle included agricultural
weeds (Commelina benghalensis, Cyanodon,
Mikania cordata, Eleusine indica, Paspalum
conjugatum, Alteranthera sessilis etc.), tree leaves
(Artocarpus heterophyllus, Ficus hispida, Acacia
moniliformis, Trema orientalis, Gliricidia
maculate, Bambusa sp. etc.), paddy straw and/or
rarely concentrate ingredients like rice bran/broken
wheat. Overall, they possessed Ca, Fe, Mn and Co
levels well above the critical limits while majority
of them had low concentration of P, Cu and Zn.
Blood serum of cattle (n=24) also showed lower
than normal level of P (3.28-6.07 mg/dl), Cu (0.421.46 ppm) and Zn (0.48-1.66 ppm) in many cases
while the concentration of Ca, Fe and Mn was in
the normal range.
Effect of supplementation of probiotics on
growth and feed conversion ratio in crossbred
pigs
Ten crossbred pigs (Hampshire x Khasi Local)
of similar body weight (14.5 kg) and age (2.5-3.0
months) were randomly distributed into 2 groups
of 5 animals each in a completely randomly block
design. All the animals were fed according to their
requirements. The animals in group 1 (control)
were not given any probiotics while animals in
group 2 were supplemented with probiotics
(Biobloom) at the rate of 75g/100 kg feed. The
feeding experiment was continued for 135 days.
Average daily gain (ADG) in body weight and
dressing percentage were significantly (P<0.01)
higher in supplemented group than the control one.
ADG was found to be 288.8g and 366.6g in group1
and 2, respectively while the corresponding values
for dressing percentage were 65.44 and 76.76 per
cent. Group 2 also showed better feed conversion
ratio compared to group1 (4.22 vs 5.23 kg per kg
gain). Average daily feed intake was, however, not
affected by probiotics supplementation and it was
similar in both the groups (1.51 and 1.54 kg/d). It
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could be seen that supplementation of probiotics
could reduce the cost of production without any
extra feed.
Effect of replacement of maize with wild sotti
(Curcuma zeodaria) rhizome on growth and feed
efficiency in crossbred pigs
An experiment was conducted to study the effect
of replacement of maize with wild sotti rhizome
(chopped, dried and ground: chemical composition
(DM basis): CP 10.18, EE 1.65, CF 5.88, NFE
75.56 and total ash 6.73%) as energy source on
growth and feed efficiency in crossbred pigs. For
this, 12 crossbred pigs (Hampshire x Khasi Local)
of similar body weight (about 30 kg) were randomly
into 3 groups of 4 animals each in a randomized
block design. The animals in group 1 (Control)
were given normal diet (T1) while in other 2 groups,
maize was replaced by wild sotti to the extent of
25 and 50%, respectively (T2 and T3). The growth
trial was conducted for 75 days. The values for
average daily gain (ADG) in body weight (383,
366 and 356 g/d), feed intake (1.71, 1.68, and 1.66
kg/d) and feed conversion ratio (4.47, 4.59 and 4.65
kg feed/kg gain) were not significantly different
among the groups. Thus, maize could be replaced
by wild sotti rhizomes to the extent of 50% in
growing pigs.

ANIMAL SCIENCES
DAIRY
Management of cattle
A small herd of cattle was maintained at the
livestock farm. The animals were stall-fed. From
November to April, paddy straw was the main
roughage source and the animals were given
supplementary concentrate mixture and small
amounts of green fodders like maize, cowpea/rice
bean, Chinese cabbage, oat, napier hybrid, para
grass etc. From May to September, the animals
were fed mainly on green fodders like perennial
grasses (Napier hybrid, congo signal, para grass,

thin napier etc.), annuals (maize, sorghum, cowpea,
ricebeanetc.) and mixed grasses. The concentrate
mixture was also given in order to meet the animal’s
requirements. Small quantities of fodder tree leaves
mainly Leucaena, Gliricidia, Ficus hispida and
Artocarpus heterophyllus were also fed.
Proper breeding, health, feeding and
managemental aspects were taken care of. The
animals were timely vaccinated against FMD, HS
and BQ. Deworming schedule was followed
properly. Butox (deltamethrin) was used for
controlling ectoparasites twice a year i.e., in MarchApril and July –September. The cow dung was used
for making compost which was used for fodder
cultivation and also supplied to other Divisions.

PIGS
Management of crossbred pigs
A total of 9 farrowings were obtained in
crossbred (Hampshire x Local) pigs maintained at
this Centre. The average gestation period was 113.6
days. The average litter size was 6.76 and 5.42 at
birth and weaning, respectively. The body wt. at
birth and weaning was recorded to be 1.26 and 1.24
kg and 9.77 and 9.44 kg for male and female piglets,
respectively. Each piglet was injected with 1 ml
Imferon at 3, 7 and 14 days of age in order to
prevent piglet anaemia. The adult pigs and piglets
after 3 months of age were vaccinated against
Swine Fever. Most of the piglets after weaning were
sold to the farmers for breeding purpose. The
piglets were also supplied to SHG’s and Farmer’s
clubs at nominal price. The excreta was used for
making compost.

GOATS
Development of a simple, sensitive enzyme
immunoassay for the determination of goat
Luteinizing Hormone
A simple and highly sensitive enzyme
immunoassay (EIA) for the determination of
luteinizing hormone (LH) in goat plasma on 96well microtiterplate using the second antibody
coating technique and biotin-streptavidin
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peroxidase amplification system was developed.
As the caprine LH and LH antisera are not
available, biotin was coupled to ovine LH (NIDKoLH, Bio, Lot # AFP 5551B, National Hormone
Peptide Program, Harbor-UCLA Medical Centre,
Carson, CA, USA) and used to bridge between
streptavidin peroxidase and immobilized ovine LH
beta antisera (NIDDK-anti-oLHbeta-IC-1 A.S. Lot
# AFPP 697071P, National Hormone Peptide
Program, Harbor-UCLA Medical Centre, Carson,
CA, USA) in competitive assay. A twodimensional titer determination test for the
optimum dilution of biotinylated oLH and the
antiserum was carried out. The antibody titer of 1:
100,00,000 and the biotinylated –oLH conjugate
titer of 1:4000 were found to be the most suitable.
Ovine LH standards in various amount of plasma
(20, 40 and 80 ml) were run in assay. The absolute
binding sensitivity of different concentrations of
oLH in 80 ml was similar to that observed in buffer
standards. Hence, all assays were conducted taking
80 ml of unknown plasma samples and LH
standards ranging from 25 to 12800 pg/well/80 ml
prepared in hormone free plasma. The sensitivity
of EIA procedure was 25 pg/well LH, which
corresponds to 0.31 ng/ ml plasma. A parallelism
test was carried out to compare the endogenous
goat plasma LH with ovine LH standards. A relative
percent binding curves for serially diluted goat
plasma sample containing high level of endogenous
LH and oLH standard were lying almost parallel
to each other thereby confirming the actual LH

estimation in goat plasma. To validate the assay
biologically, two female cyclic goats were
challenged with 5mg intra muscular (i.m.) injection
of gonadotrophin releasing hormone (GnRH)
(Receptal ® vet, Intervet Int. GmbH, Germany) and
subjected to serial blood samplings using indwell
20G intra venous (i.v.) catheter Radiopaque
(Jelco®, Medex Medical Ltd., Great Britain) in
Jugular vein with minimum pain at 15min interval
starting 1h prior to GnRH injection till 8h postinjection and thereafter 1h interval for another 10h.
The gradual increases in LH concentrations were
recorded post-GnRH administration, which
confirms the biological validation of the EIA
technique for determination of plasma LH in
caprine species.

Fig. 1. Standard Curve for an enzyme
immunoassay to determine plasma LH in goat

Fig. 2. LH profile in goat after GnRH (Receptal ®
μg
vet, Intervet Int. Germany) i.m. inj. of 5μ

Generation of first-hand information on
phenotypic characterization for variation in
kidding size in Black Bengal goat
To characterize phenotypically for variation in
kidding size in Black Bengal goats under National
Fund for Basic and Strategic Research in
Agriculture Project funded by NAIP-PIU, ICAR,
New Delhi, two districts, viz. West Tripura and
South Tripura and then two blocks under each
district were identified based on secondary data
on concentration of Black Bengal goats. Two-stage
stratified random sample survey consisting of
village within Gram Panchayats (GP) as strata-1
and animal within village as strata-2 has been
undertaken. Care was taken to select GPs and
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villages located in isolation to minimize genetic
linkage among animals. Questionnaire and survey
format consisting of animal’s identification,
qualitative traits and quantitative traits of different
body measurements apparently determining
kidding size were developed after testing it on
selected samples. Observations were recorded at
monthly interval during pregnancy period and one
set of observation after kidding. Though the
monthly data collection on pregnant goats in
different villages is going on, a complete timeseries data on 87 animals has been analyzed using
one-way ANOVA considering observed kidding
size as the only source of variation for detecting
any significant dependency of kidding size on
quantitative phenotypic parameters. Mean
comparison through one-way analysis of variance
has detected significant difference among some
linear body measurements in different months of
pregnancy among different groups. Days open was
likely found to have a crucial role in determining
kidding size. The incidence of twin birth was found
to be highest (58.2%) followed by single birth
(31.9%), while the chance of triplet birth was
recorded to have only 9.9%. The present analysis
has been done using preliminary statistical tools
for identifying the trend of the result. Complete
statistical analysis will be done using appropriate
tools when full data set will be available.
Transrectal ultrasonography for the
investigation of reproductive organs in goats
The study of reproductive organs for exploiting
full reproductive potential in small ruminants like

goats is now an essential part of farm management
system. Due to structural anatomy of genital organs
in goats to examine uterus and ovaries per rectum,
there is a need of alternative method for routine
examination of reproductive organs in small
ruminants. The techniques like laparotomy and
laparoscopy are available for examination of
reproductive organs. However, both laparotomy
and laparoscopy are invasive surgical procedures
that involve general anaesthesia or deep sedation.
Thus, there are welfare implications and the normal
appearance of the ovaries may be affected in longterm studies. Recently, Utra sonographic imaging
technique has emerged as one of the most potent
diagnostic tool in domestic livestock species. One
of the great advantages of ultasonography (USG)
is that it is totally non-invasive and so it can be
confidently used for repeated examination of an
animal’s reproductive tract without impairing its
breeding potential. Transrectal USG examination
in a standing position, using 5 MHz transducer with
B-mode in goats has been standardized at ICAR
goat farm, Lembucherra, Tripura. The principal of
USG is that a sound wave travels in a pulse and
when it is reflected back it becomes an echo and
makes a white image on the screen. The animal
was first restrained in a standing position with
human assistance. The fecal pellets were removed
from rectum digitally. The surface of transducer
was lubricated with Ultrasound jel (carboxymethyl
gel) and xylocane jel as local anesthetic material
(optional) before its insertion into the rectum in
order to act as a coupling medium between the
transducer and rectal wall and reduce the irritation

Measurement of various physical parameters

Recording of body weight of goat
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or pain, respectively. The transducer was inserted
in the rectum and manipulated by the external
control of fingers and plams. The transducer was
gently introduced and then further advanced into
the rectum till non-echoic (dark) urinary bladder
appeared on the screen. Due to complete
transmission of sound wave through the fluid of
urinary bladder, i.e., the absence of any echo
(anechoic), the image was appeared as black. The
urinary bladder was the landmark to locate the
ovaries. The vagina, cervix and then uterus were
visualized anterior to urinary bladder in the
longitudinal planes. The transducer was rotated 150
to 300 clockwise and counter clockwise to locate
the ovaries. The image of uterus, ovary were
appeared as slight white (hypoechoic), because of
soft tissues. The evaluating the number of corpora
lutea (CL) in ovaries is under investigation and
standardization stage for studying the ovulation rate
in goats.

Treatment camp-cum-distribution of goat feed
at villages for augmenting production potential
Animal treatment camps at every month in
different adopted villages under National Fund for
Basic and Strategic Research in Agriculture Project
funded by NAIP-PIU, ICAR, New Delhi were
organized by Animal Reproduction Discipline of
the Centre. A total of 859 animals covering goat,
cattle and pigs were investigated and treated. The
goat keepers were provided with goat feed and
mineral mixture throughout the study period of six
months (pregnancy period) to avoid any
complication during pregnancy and also for better
performance of goats under field conditions.

Treatment camp

Transrectal ultrasonography in she goat

Goat feed distribution

Assisted bottle feeding of milk reduces mortality
of kids in triplet/ quadruplet litter size
The objective of work is to reduce the mortality
of kids in litter size having more than two kids
during the first month after kidding due to scarcity
of milk. The feeding bottles along with milk were
provided to 9 farm women in different villages after
the report of triplet or quadruplet births. The kids
were fed milk artificially with bottle for one month
and found survivility of all kids at all farmer’s
house. The simple technology can save more
number of kids at villages and thus confirm the
production of more number of marketable goats
and uplift the household economy of the poor goat
keepers in the villages.

Ultrasonography photo showing the urinary
bladder (black), uterus, uterine horn and ovary
(white, pea-like structure)

Farm women assisted bottle feeding in kids of
Black Bengal goats
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POULTRY
Evaluation of rural poultry germplasm
During the period, a total of 2070 chicks of
Gramapriya strain were hatched. Out of 2070
chicks, 980 Gramapriya chicks were distributed at
day old stage to self help group of farmers of
Jampuijala, Mohanpur and Melaghar villages on
the request of Department of Animal Resource
Development, Govt. of Tripura and 1032
Gramapriya chicks were distributed at 6-7 weeks
of age to the farmers of Bishramganj, Urvabari,
Baghma, Barabhaiya, Karaiyamura, Baghbasa and
Mirza villages at subsidized rate. The 255 day old
chicks of CARI Nirbhic were distributed to farmers
of Bagan bazar, Teliamura Sub Division and 991
CARI Nirbhic chicks were also distributed at 6
weeks of age to the farmers of Sambhurampara,
Ramsadhupara, Urvabari, Birchandermanu,
Barabhaiya, Karaiyamura, Amtali, Jirinia, West
khupilong and Baghma villages. The 144 chicks
of CARI Shyama of 6 weeks of age were distributed
to the farmers of Kobrapara village. The chicks
were distributed for livelihood improvement of
poor villagers.
Evaluation of performance of CARI Nirbhic
A total of 1151 eggs of CARI Nirbhic were set
for hatching in two hatches. The average percent
fertility was estimated 80.36. The average percent
hatchability on total egg set and fertile egg set were
observed: 54.91 % and 68.32 %, respectively.
The mean body weights of CARI Nirbhic were
measured at 2, 4, 6 and 8 weeks of age the farm.
After 8 weeks of age the 50 % birds were
distributed to farmers. A total of 240 birds of CARI
Nirbhic (12 birds to each of 20 farmers) were
distributed to farmers of Sambhurampara,
Ramsadhupara and Urvabari villages. Then the
mean body weights were taken at biweekly interval
upto 20 weeks of age and at 40 weeks of age, in
both the sexes at farm and field level
simultaneously. The mean body weights were not
found significantly different at farm and field level.
The mean body weights were significantly higher
in males than in females in all the age groups of
CARI Nirbhic. The mean body weights at all the
ages of CARI Nirbhic were lower than reported in
case of Vanaraja, Giriraja and Gramapriya.

The cumulative feed consumption upto 6 wks.
of age was 0.981 kg. / bird. The feed consumption
per day between 19-20 and 39-40 weeks of age
were: 99.0 and 160.22 ± 0.68 g./ bird at the farm.
The feed consumption on all the ages was lower in
comparison to other stocks evaluated at this centre.
The lower feed consumption in CARI Nirbhic than
other stocks may be due to lower body weight of
the bird. The age at sexual maturity was measured
187.16 ± 0.35 and 198.04 ± 1.70 days, respectively
at farm and field level. The age at sexual maturity
of CARI Nirbhic is higher than all other stock
evaluated at this centre except CARI Shyama. The
egg production upto 40 weeks of age was 37.32
and 26.31 eggs, respectively at farm and field level.
The egg production of CARI Nirbhic is lower than
Gramapriya.
The percent mortality during brooding, growing
and laying was observed: 12.34, 2.71 and 1.72 %,
respectively. The percent mortality was lower than
reported by the RAU Bikaner and AAU, Anand
centre under NATP on small farm rural poultry
production.
Farmers were not much satisfied about the
performance of CARI Nirbhic due to its lower body
weight and egg production than Gramapriya.
Evaluation of performance of CARI Shyama
A total of 702 eggs of CARI Shyama were set
for hatching in two hatches. The average percent
fertility was observed 79.49 %. The percent
hatchability on total egg set and fertile egg set were
49.86 % and 62.72 %, respectively.
The same procedure was followed for
evaluation of CARI Shyama, as in case of CARI
Nirbhic. The higher mean body weights were
observed at farm level in comparison to field level.
The mean body weights of CARI Shyama at
different ages were similar to CARI Nirbhic except
at 20 and 40 weeks of age, where CARI Nirbhic
shown significantly higher body weights. The
CARI Shyama shown lowest body weights than
all the stocks evaluated at this centre.
The cumulative feed consumption upto 6 weeks
of age was estimated 0.969 kg. The feed
consumption per day between 19-20 and 39-40
weeks of age were 97.0 and 158.50 ± 0.80 g./ bird
and almost similar to CARI Nirbhic. The age at
sexual maturity were: 193.00 ± 0.49 and 201.26 ±
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1.87 days, respectively at farm and field level. The
age at sexual maturity is highest in CARI Shyama
as compared to all the stocks tested this centre. The
egg production upto 40 weeks of age was 29.76
and 25.26 eggs, respectively at farm and field level.
The egg production of CARI Shyama is lowest than
all other stock tested at this centre except Krishna
J.
The percent mortality during brooding, growing
and laying was observed 12.86, 2.95 and 1.34 %.
The percent mortality was lower than reported by
the RAU Bikaner and GAU, Anand centre under
NATP on small farm rural poultry production.
More over, this is also clarified that the farmers
totally dislike CARI Shyama bird due to its dark
skin and meat colour as well as its lower body
weights. Therefore most of farmers sold their birds
before laying.
Evaluation of performance of CARI coloured
broiler Sire and Dam lines
During the period, a total of 1646 and 1676 eggs
were set for hatching for sire and dam lines,
respectively. The average percent fertility was
estimated 70.60 and 66.17 %, respectively in sire
and dam lines. The percent hatchability on total
egg set and fertile egg set were observed 61.36,
59.37 % and 86.92, 89.72 %, respectively in sire
and dam lines.
The mean body weights of CARI coloured
broiler sire and dam lines were measured at 2, 4, 5,
6, 8 and 40 weeks of age in both the sexes at farm.
The mean body weights at 5 weeks of age were:
1.089 ± 0.007, 0.927 ± 0.01 and 1.002 ± 0.009 kg.,
respectively in case of male, female and pooled
mean in sire line and the corresponding body
weights at 5 weeks of age in case of dam line were:
989.20 ± 10.21, 847.31 ± 10.97 and 914.33 ± 9.06
g., respectively. The mean body weights were
higher in males in comparison to females. The age
at sexual maturity was estimated 164.46 ± 1.30 and
176.92 ± 1.09 days, respectively in sire and dam
lines. The egg production upto 40 weeks of age
was 22.46 and 26.26 eggs, respectively in sire and
dam lines.
The percent mortality upto 6 weeks, from 7-20
and 21-40 weeks of age were: 3.69, 0.50 and 2.16
%, respectively in sire line and 8.07, 1.03 and 2.0
%, respectively dam line. The percent mortality was

significantly lower in case of sire line than all the
other stocks evaluated at this centre.
The purpose for establishing these parent broiler
lines will be of crossing these lines with local
indigenous Germplasm, to evolve new strain (s) of
poultry, which would be suitable for rural poultry
production.
Evaluation of Tripura local germplasm
About 166 Birds of dark black colour have been
maintained at the farm. The eggs of this stock have
been set for hatching for evaluation of this stock at
the farm. Thirty-six brown colour birds and 24
spotted colour birds also maintained at the farm.
Process for establishing brown and spotted flocks
have been continued. The local Germplasm would
be used for crossing with improved broiler lines to
evolve new strain of poultry, suitable for N.E.
region.
Genetic improvement of growth and production
traits of Japanese quail in agro-climatic
conditions of Tripura.
The mean performance of body weights of
coloured quail line at 3, 4 and 5 weeks of age were:
107.92 ±1.32, 151.85±2.35 and 196.35±2.30 gms.,
respectively and the corresponding body weights
in white quail line were: 93.23±1.35, 126.74±0.90
and 163.87±0.93 gms., respectively. The weight
gain in coloured quail line from 3-4, 4-5 and 3-5
weeks of age were : 43.93±2.68, 44.50±3.18 and
88.43±2.72 gms. respectively and the
corresponding weight gain in white quail line were:
33.52±1.36, 37.13±1.15 and 70.65±1.67 gms.,
respectively.

FISHERIES
Effect of addition of a self recruiting native fish
on the fish Notopterus notopterus on in composite
fish culture
Notopterus notopterus is a native minor fish
which is capable for breeding in a confined
environment. This is an air breathing carnivorous
fish mainly feeds on aquatic insects and smaller
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crustaceans. This fish has good consumer demand
and reported to have some medicinal values. The
fish will grow maximum of 300-400g but always
fetch higher price than other commonly cultured
fishes. This can be transported to long distance in
live condition and are comparatively hardy. It is
also observed that these fish breeds every year and
will take only one year to mature. Sexes can be
easily identified by its genital papilla. Females will
be much more swollen than males. They attach their
eggs in hard substratum and guard their eggs. In
general they have a better survival in pond
ecosystem.
Four fish ponds of similar size (0.08ha) were
used for the experiments. Fifteen fishes each were
stocked and allowed to breed in the first monsoon
itself in three experimental ponds and advanced
fingerlings of Catla catla, Labeo rohita, Cirrhinus
cirrosus, Ctenopharyngodon idella and Cyprinus
carpio were stocked in all ponds. Proper care was
taken for feeding, fertilization and management of
water quality parameters. The carps were stocked
and harvested annually and mola was harvested
three times a year to avoid overcrowding and at
final harvest about twenty mola were retained in
the pond for next year’s stocking. The major water
quality parameters, growth and production of carps
were recorded for four years period. There was no
significant variation in the average values of water
quality parameters throughout the study. N.
notopterus does not cause any significant impact
(P>0.05) on the performance of any species tested
in terms of growth, survival and production which
also reflected in the over all production over the
years. The major production was from catla and
grass carp which did not change over the years both
in control and experimental ponds. Mola were
utilizing only the vacant niche in the food chain of
the culture system. It did not compete with carps
for food, thus leading to an additional gain of
190kg/ha of valuable and nutritious fish.
Different species of fishes showed significant
differences in biomass production in both
experimental and control ponds (P<0.01) which did
not alter by the presence of N. notopterus. Each
fish species have its own food conversion ratio,
growth and production rate which may be the
reason for the significant difference in the biomass
of each fish species.

Table 1. Total production parameters*
comparing control and experimental
ponds
Parameter

Pond

Mean

Biomass

Control
Experiment
Control
Experiment
Control
Experiment
Control
Experiment
Control
Experiment

1.387 0.118
1.387 0.118
71.585 1.147
72.325 1.206
495.583 65.181
563.250 67.357
54.575 10.422
61.220 11.403
20.000 3.715
20.000 3.727

Survival(%)
Mean size at harvest
(gm)
Biomass harvested(Kg)
Contribution by
weight(%)

+ SE

T value
0.000$
- 0.444$
0.718$
0.430$
0.000$

$ - Not significant (P>0.05)
* Species and year wise pooled data from four experiments performed
during 2004-2008

Since this fishes are carnivorous in nature, the
survival rates of carps were very important. The
survival rate did not differ statistically (P>0.05)
between control and experimental groups.
However, it was seen that there was significant
difference in the survival rate among species with
same pattern in control and experimental ponds
even though the mean values of survival rates in
experimental pond showed slightly low values.
Mean size of each species differs significantly
(P<0.01) both in terms of length and weight. But
mean size at harvest and their weight did not show
any difference (P>0.05) between control and
experiment over different years of culture. This
shows that N. notopterus did not inhibits nor
promotes the growth performance of carp species
in culture system and forms a neutral species in
composite fish culture.
Total biomass harvested was high in
experimental pond than control pond. Again,
biomass harvested showed significant difference
among different species with maximum harvest
from catla and grass carp but did not differ (P>0.05)
between different years of culture.
The culture of N. notopterus alongwith carps
in in the composite fish culture system will give
farmers a source of highly nutritious fish for their
own consumption without affecting the fish
production and net profit out of his aquaculture. In
any season, notopterus fetched the highest price
when compared to the price of all carps in this
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region. It can be called as a ‘cash kanla’ like the
reports of ‘cash carps/ cash mola’ from Bangladesh.
Parasitic diseases of fishes cultured in Tripura
state
The parasitic survey was done primarily on the
Indian Major Carps, Catla catla (Catla), Labeo
rohita (Rohu), Cirrhinus cirrosus (Mrigal) and the
Chinese carps, Hypophthalamichthys molitrix
(Silver carp), Ctenopharyngodon idella (Grass
Carp)and Cyprinus carpio (Common Carp). The
specimens analyzed were collected from the culture
systems of all four districts of Tripura.
Myxosporidinan and Trichidina infection was
very common in fingerlings. Stocking density has
a significant role in the manifestion and spread of
these parasites.Prevalence of Myxosporidian was
21.7 and of Trichodina was 9.8. Monogenean
infection was very common with a prevalence of
50.8, and 11 species were recovered out of which
2 are new to science. Digenean infection was very
low and was confined to smaller groups only
(Prevalence 5.7). The parasites were identified as
Centrocestus formosanus and Clinostomum
complanatum. The parasiteas were evenly
recovered from all the host species.
Acanthocephalan parasitic infection was confined
to catla only. The parasite was identified as
Acanthogyrus tripathi which was originally
reported from the same host from Mathura (India).
Nematode and cestode infection was very rare. Few
plerocercoid larve were recovered from muscles
of rohu and mrigal.
Copepod infections (Prevalence 42.5; Mean
Intensity 3.7) were found in all the species. Two
species of Ergasilus, Two species of Neoergasilus,
one species each of Argulus, Lernae and Catlaphila
were obtained from the gills, scales and fins and
skin of the fishes

Labeo rohita (Rohu): About 442 specimens
of Rohu were analyzed; 324 were found to be
infected with different parasites. Copepods were
found externally, mainly Argulus Ergasilus, and
Neoergasilus. Five species of Myxozoan also were
found infecting rohu. Six species of monogeneans
were also found infecting Rohu.
Cirrhinus cirrosus (Mrigal): 436 numbers of
this host sp. were examined and about 368
specimens were observed infected with parasites.
Among the copepods found externally, Argulus,
Ergasilus and Neoergasilus were common. Four
species of monogeneans and four species of
Myxosporidians also were found infecting rohu.
Chinese Carps
Cyprinus carpio (Common Carp):290
specimens were infected with different parasites
out of the 341 examined. Copepode parasites like
Argulus and Neoergasilus . were recorded from
the fins. Four species of Myxozoans and one three
species of monogeneans were recovered from C.
carpio.
Hypophthalmichthys molitrix (Silver Carp):
175 numbers of the host sp. was surveyed and 75
numbers were found infected. Two species of
monogenean and Myxosporidian, one species each
of Neoergasilus and Argulus were found infecting
silver carp.
Ctenopharyngodon idella (Grass Carp): 35
fishes were found infected out of the 119 numbers
examined. One species of monogenean Dogielius
catlaius, two species of Myxosporidians, one
species of Argulus and Neoergasilus were
recovered from grass carp.
Utilization of cassava as fish feed
Cassava is popularly used as a binder in fish
feeds. Here experiments were conducted using
common carp fingerlings for two months to find

Indian Major Carps
Catla catla (Catla): A total of 361 specimens
of Catla were surveyed out of which 310 were
found to be infected with various parasites. Argulus,
Ergasilus, Neoergasilus Lernea, Catlaphila were
the common crustacean parasite in Catla.
Myxosporidian infection was mainly in fins and
gills. Four species of Myxozozoans and
monogeneans also were identified infecting catla.
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Trichodina live
normal view

Trichodina infection on Trichodina in Dark field
gill

out at what level it can be incorporated in fish feed.
Experiments were conducted incorporating cassava
flour from 10% to 30% in the normal fish feed diet
containing ground nut oil cake, rice bran, fish meal
and soya meal. It was found the tapioca can be
ideally incorporated upto 20% level in a normal
fish feed. However in highe concentration the
pellets were more stable in water but it was very
hard and extended feeding time also was required.
In a second experiment feeding grass carp with
tapioca leaves the three months results proved a
slight retardation of growth if we feed the fishes
with Tapioca leaves alone. Average HCN level in

Trichodina silver
nitrate staining

leaves was 310mg/kg. But in tissue level it could
not be traced by titration method. The HCN was
determined by titrating with AgN03 after boiling
the sample in chloroform and reaction with 0.1N
KOH. May be the spectrophotometry technique
will give a clear confirmed report.
Cassava peal dried and grounded was also tried in
fish feed at 5%, 10% , 15% and 20% level along
with normal fish feed ingredients in tilapia
Oreochromis mossambicus for a period 3 months
in polythene troughs. It was found ideal upto
5%level in fish feed. Both the growth and survival
was affected in the higher incorporation of the
tapioca peal.
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PUBLICATIONS
Research articles
1. Datta ,M and Singh, N.P. 2007. Growth
characteristics of multipurpose tree species,
crop productivity and soil properties in
agroforestry systems under subtropical
humid climate in India. Journal of Forestry
Research ( Springer Verlag publication), 18
(4), 261-270.
2. Biswas, S., Chattopadhyay, K. and Singh,
N.P. 2007. Evaluation against sheath blight
disease of maize under natural conditions.
Indian Phytopath. 60 (3): 302-305.
3. Biswas, S. and Singh, N.P. 2007. Effect of
host genotypes and cultural practices for the
management of bacterial wilt in brinjal
(Solanum melongena L). Indian Phytopath.
60 (4): 438-441.
4. Biswas, S. and Singh, N.P. 2008. Influence
of host genotypes on the incidence of major
diseases of tomato during winter season in
Tripura. Indian J. Hort. 65(3): (in press).
5.Biswas, S. and Singh, N.P. 2008. Integrated
Management of Wilt of Tomato Caused by
Ralstonia solanacearum. J. Mycol. Pl.
Pathol., 38 (1) (in press)
6. Biswas, S. and Singh, N.P. 2008. Influence
of Climatic Conditions and Cultural
Practices on the Development of Fruit
Bodies of Pleurotus flabellatus in Tripura.
Environment and Ecology. (in press)
7. Haldar, A. and Prakash, B. S., 2007. Effect
of exogenous growth hormone-releasing
factor on growth hormone response, growth
and feed conversion efficiency in buffalo
heifers (Bubalus bubalis). The Veterinary
Journal. 174: 384-389.
8. Haldar, A. and Prakash, B. S., 2007. Effect
of exogenous growth hormone-releasing
factor on blood metabolites and minerals in
late maturing buffalo heifers (Bubalus
bubalis). Journal of Animal Physiology &
Animal Nutrition. 91: 326- 332.
9. Datt Chander, Chhabra Aruna, Bujarbaruah,
K.M., Dhiman, K.R. and Singh, N.P. 2007.
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Nutritional evaluation of leaves of trees and
shrubs as fodder for ruminants in Tripura.
Indian J. Dairy Science, 60:184-190.
10.Datt Chander, Chhabra Aruna, Bujarbaruah,
K.M., Singh, N. P. and Dhiman, K.R. 2007.
Nutritional evaluation of weeds commonly
used as fodder for ruminants in Tripura.
Indian J. Anim. Nutr. 24: 1-6.
11.Datt Chander, Chhabra Aruna, Singh, N.P.
and Bujarbaruah, K.M. 2008. Nutritional
characteristics of horticultural crop residues
as ruminant feeds in Tripura. Indian J. Anim.
Sci., 78: 312-316.
12.Datt Chander, Sankaran, M., Singh, N.P. and
Santhosh, B. 2007. In vitro evaluation of
cultivars of tapioca and sweet potato tubers
for livestock. Indian J. Anim. Nutr. 24: 104108.
13.Sankaran M., Singh, N.P., Nedunchezhiyan,
M., Santhosh, B. and Datt Chander. 2008.
Amorphophallus muelleri Blume (Araceae):
An edible species of elephant foot yam in
tribal areas of Tripura. Aroideana, 31: 125128.
14.Prakash, Jai, Singh, N.P, and Sankaran, M.
2007. Response of mulching on in situ soil
moisture, growth, yield and economic return
of litchi under rainfed condition in Tripura.
Indian Journal of Agriculture Sciences. 77,
11: 56-58.
15.Prakash, Jai and Singh, S.P. 2007. Studies
on mode of pollination, fruit set and fruit
drop in Jamun (Syzygium cumini Skeels).
Environment and Ecology. 25S(4): 11511153
16.Prakash, Jai, Singh, N.P, and Sankaran,
M.2008. Influence of slopes on fruiting, fruit
quality and yield of Litchi chinensis Sonn.
under rain fed condition of Tripura.
Environment and Ecology. 26S(1): 215-217.
17.Ali, Md. Nasim, Chattopadhyay, K., Sarkar,
H. K., Mandal, N. and Bhattacharyya, S.
2007. Diversity among selected blackgram
accessions on the basis of RAPD and ISSR
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markers. Indian Journal of Genetics and
Plant Breeding 67(2): 171-172.
18.Chattopadhyay, K., Bhattacharya, S.,
Mandal, N. and Sarkar, H. K. 2008. PCRBased Characterization of Mung Bean
(Vigna radiate) Genotypes From Indian
Subcontinent In Intra- And Inter-Specific
Level. Journal of Plant Biochemistry and
Biotechnology 17(2): In press.
19.Biswas, Subrata, Chattopadhyay, K. and
Singh, N. P. 2007. Evaluation against sheath
blight disease of maize under natural
conditions. Indian Phytopathology 60(3):
302-305.
20.Sankaran, M., Singh, N. P., Chattopadyay,
K., Jai Prakash, and Das, S. P. (2008).
Genetic divergencess .Indian Journal of
Genetics and Plant Breeding 68(1) : 1-3
21.Prakash Jai , Bhattacharyya, S.
Chattopadhyay, K. Roy, S., Das, S. P. and
Singh, N. P. 2008. PQM-1: A Newly
Developed Superior Clone of Pineapple for
Northeastern India as evident through
phenotype, fruit quality and DNA
polymorphism. Scientia Horticulturae
(Under process)

Abstracts
1. Singh, N.P., Datta, M., Sankaran, M.,
Santhosh, B. Chander Datt, Jai Prakash, K.
Chattopadhyaya and Dhiman, K.R. 2008. A
comparative study of different FSR Models
in Tripura: An overview. In Compendium:
“National Seminar on Integrated Farming
Systems Relevant to NE region” held at
College of Veterinary Sciences and A.H.,
Central Agricultural University, Aizol796014, Mizoram from Feb.7 to 8, 2008.
p39.
2. Singh, N.P., Das Choudhuri, D. and Biswas,
S. (2008). Crop calendar with the use of
meteorological data in Tripura. International
Symposium on Agrometeorology and Food
Security, Central Research Institute for
Dryland Agriculture, Hyderabad, 18-21
February, 2008. Abstract S7-O10, p162-163.
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3. Biswas, S., Singh, N.P., Datta, M. and Singh,
A.L. 2008. Major diseases of groundnut
during kharif crop season in Tripura.
National Symposium on Plant Disease
Scenario in Organic Agriculture for
ecofriendly sustainability and 60 th IPS
Meeting, Regional Wheat Rust Research
Station, Mahabaleshwar, 10-12 Jan., 2008.
4. Biswas, S. and Singh, N.P. 2008 Influence
of climatic conditions on the cultivation of
edible mushrooms. International Symposium
on Agrometeorology and Food Security,
Central Research Institute for Dryland
Agriculture, Hyderabad, 18-21 February,
2008. Abstract S7-P38, p193.
5. Datt Chander, Chhabra A., Singh N.P. and
Bujarbaruah K.M. 2007. Chemical
composition, in vitro digestibility and
metabolisable energy values of agricultural
crop residues found in Tripura. In Proc.:
International Tropical Animal Nutrition
Conference” held at NDRI, Karnal-132001,
Haryana, India from Oct. 4 to 7, 2007.
6. Datt Chander, Sankaran M. and Singh N.
P. and Santhosh B. 2007. Yield and
nutritional characteristics of tubers of
different cultivars of tapioca and sweet
potato. In Proc.: “International Tropical
Animal Nutrition Conference” held at NDRI,
Karnal-132001, Haryana, India from Oct. 4
to 7, 2007.
7. Datt Chander, Datta M., Bujarbaruah K.M.
and Singh N. P. 2007. Macro and trace
mineral status of agricultural crop residues
and concentrate feeds found in Tripura. In
Proc.: “International Tropical Animal
Nutrition Conference” held at NDRI,
Karnal-132001, Haryana, India from Oct. 4
to 7, 2007.
8. Sankaran, M., Singh N.P., Santhosh, B., Datt
Chander, Prakash Jai , Nedunchezhiyan, M.
and Naskar, S.K. 2008. Tuber crops and their
potential in integrated farming systems of
NE states. In Compendium: “National
Seminar on Integrated Farming Systems
Relevant to NE region” held at College of
Veterinary Sciences and A.H., Central
Agricultural University, Aizol-796014,
Mizoram from Feb.7 to 8, 2008. p64.
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9. Prakash, Jai, Singh, N.P, and Sankaran, M.
2007. Year round production technology of
pineapple in Tripura. Abstracts 60. 2nd
Indian Horticulture Congress 18 –21 April.
10.Prakash, Jai, Das S.P. and Singh N. P. , 2007.
Isolation of superior mutant pineapple.
Abstracts 60. 2nd Indian Horticulture
Congress 18 –21 April.
11.Chattopadhyay, K., Bhattacharyya, S.,
Karmakar, S., Biswas, T., Das S. P. and
Singh, N. P. 2007. Some grain quality
parameters and submergence tolerance
linked microsatellites in marker-assisted
selection of rice. In: National Symposium
on Research Priorities and Strategies in Rice
Production System for Second Green
Revolution. CRRI, Cuttack, India, 20-22
November, 2007.
12.Chattopadhyay, K., Sarkar, H. K., Mondal,
N. and Bhattacharyya, S. 2007.Methods of
Diversity Analysis of Mungbean [Vigna
Radiata (L.) Wilczek] using Estimates Based
on Morpho-Metric and Molecular Data. In
National Legume Seminar at IIPR, Kanpur,
2007.
Popular articles
1. Singh N.P., Sankaran M., Santhosh B.and
Prakash, Jai, 2008. Mucana: a womder
medicinal plant Indian Horticulture 53(1),
27-28.
2. Datt Chander, Singh, N.P. and Bujarbaruah,
K.M. 2007. Pashu avum kukkut ahaar ya
unke avyavon ki gunvatta ki janch ke liye
asaan tarike (Hindi). Kheti (accepted).
3. Datt Chander , Singh, N.P. and Bujarbaruah,
K.M. 2007. Shukar paalan- vaigyanik tarike
apnayen (Hindi). Kheti. 60th Year (9): 24-28.
Book chapters
1. Datta,M. 2007. Management of soil health
for sustainable organic food production in
north east India. p.205-217. In: Advances in
Organic farming Technology in India (eds)
G.C. Munda, P.K.Ghosh, Anup Das, S.V.
Ngachan and K.M. Bujarbaruah. ICAR
Research Complex for NEH Region,
Meghalaya.

2. Datta, M. and Singh, N.P. 2008. Performance
of some multipurpose tree species in Tripura.
p.539-551.In:Exotics in Indian Forestry
(eds) Sanjeev K. Chauhan , S.S.Gill, Rajni
Chauhan and S.C. Sharma. Agrotech
Publishing Academy, Udaipur
3. Biswas, S. and Singh, N.P. 2008. Influence
of environment in cultivating edible
mushroom.pp. 267-274 In: Climate change
and food security. (eds.) M. Datta, N.P. Singh
and Er. D. Daschaudhuri, . New India
Publishing Agency, New Delhi, India.
4. M. Sankaran, Prakash Jai, Datta M. and
Singh N.P. 2007. Climate and Horticultural
Crops, pp251-263 In : Climate and food
security, M. Datta et al., (ed.) Published by
New India Publishing Agency, New Delhi

Book
1. Datta, M.(ed) 2008. Climate Change and
Food Security, New India Publishing
Agency, Pitam Pura, New Delhi.

Scientific/Technical Folders/Booklets/Leaflets
1. Singh, N. P., Chakraborty, M. and
Chattopadhyay, K. 2008). Tripurar tila
jamite unnata padhatite mesta chas
(Improved cultivation techniques for Mesta
under tila land of Tripura). Publication no.
38. ICAR Research Complex for NEH
Region, Tripura centre, Lembucherra,
Tripura.
2. Ghosh, S.K., Chander Datt, Singh, N.P. and
Ngchan, S.V. 2008. Broiler Rabbit
Production in Tripura. Publication No.-30.
ICAR Research. Complex for NEH Region,
Tripura Centre, Lembucherra-799210,
Tripura (w), India.
Conference Proceedings
1. Datta, M. and Singh, N.P. 2007. An appraisal
of agroforestry systems with reference to tree
biomass, crop productivity and related soil
properties in north east India. 72nd Annual
Convention of Indian Society of Soil
Science, Ranchi., pp.28.
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2. Datta, M. and Singh, N.P. 2007. Rice
productivity : An approach to integrated
nutrient management systems, Rice and
Food security workshop, Nagaland Rice
Festival, pp.13-14.
3. Datta, M. and Singh, N.P. 2008. An appraisal
of soil physico-chemical properties under
variable land use systems and climatic
environs in North East India. International
Symposium on Agrometeorology and Food
Security, Hyderabad. S4-P7 : 78 -79.

Technology Bulletins/Manual
1. Singh, N. P., Chattopadhyay, K. and Das, S.
P. 2008. Training Manual on Jute
Technology. Publication no. 40, ICAR
Research Complex for NEH Region, Tripura
centre, pp. 1-77.
Technical bulletin :
1. Sankaran M., Singh, N.P., Santhosh, B. and
Datt Chander, Prakash Jai and Ngachan S.V.
2007. Production and Utilization of Tuber
Crops in Tripura. Technical Bulletin No. 37.
52pp. ICAR Research Complex for NEH
Region, Tripura Centre, Lembucherra799210, Tripura. India
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IMPORTANT EVENTS
BORO RICE DAY 2006-07
Boro Rice Day 2006-07 was organized by ICAR
Research Complex for NEH Region, Tripura
Centre at Bagma, South Tripura on 26th April, 2007
as part of Front Line Demonstrations on boro rice.
In total 337 FLDs were organized this year through
6 Farmers Clubs in South Tripura. High yielding
rice varieties: Naveen, Pusa 44, Shanti, Birsamoti
etc were given for demonstrations along with
improved package of practices.
SEMINAR AND MEETING ON BLACK
BENGAL GOATS
The first meeting of the National Fund Project
entitled ‘Endocrine Profiles and Characterization
of Candidate Genes Influencing Prolificacy in
Black Bengal Goat’ under the National Fund for
Basic and Strategic Research in Agriculture, ICAR
and a seminar on ‘Revisit of Black Bengal Goat’
on 27th and 28th April 2007, respectively were
organized at ICAR, Tripura Centre. A total of 82
delegates including Veterinary Officers from
Animal Resource Development Department, Govt.
of Tripura were participated in the seminar.
RICE DAY 2007
The event was organized by ICAR Research
Complex for NEH Region, Tripura Centre on 5th
June 2007 at Bagma, South Tripura, to mark the

successful implementation of FLD on rice over last
2 seasons in Tripura. Shri Manik Sarkar, Hon’ble
Chief Minister of Tripura graced the occasion as
the Chief Guest. Shri Gopal Ch. Das, Hon’ble
Minister for Food & Civil Supplies, Tripura,
graced the occasion as Guest of Honour. Smt.
Maya Pal, Sabhadipati, Dakshin Tripura, was
present as the special guest. Hon’ble Chief Minister
along with other dignitaries visted the FLD rice
plots and discussed with proud farmers.
DR. MANGALA RAI, SECRETARY, DARE &
DIRECTOR GENERAL, ICAR
Dr. Mangala Rai, the Hon’ble Secretary, DARE
& Director General, ICAR, visited ICAR Research
Complex for NEH Region, Tripura Centre,
Lembucherra on 23rd July 2007
AWARENESS
PROGRAMME
ON
AQUACULTURE
Three days awareness level programme from
13th to 15th November 2007 was organized by ICAR
Research Complex for NEH Region, Tripura
Centre, Lembucherra in collaboration with
School of Agriculture, Indira Gandhi National
Open University, New Delhi for progressive
farmers and NGO leaders of different parts of
Tripura. Fifty participants including eleven women
attended the programme.
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FISHERIES
Dr. K. Murmu, Scientist

CENTRES
ARUNACHAL PRADESH
Dr. R. Bhagawati, Joint Director
Dr. Magan Singh, Sr. Scientist (Agronomy)
Dr. P. Suresh Kumar, Scientist (Horticulture)

MANIPUR
Dr. N. Prakash, Joint Director,
Dr. I. Meghachandra Singh, Sr. Scientist (Seed
Technology)
Dr. M. Roychaudhuri, Sr. Scientist (Soil Science)
Dr. B. N. Rao, Sr. Scientist (Horticulture)
Dr. S. Roychaudhuri, Sr. Scientist (Soil Science)
Dr. Pawan Kumar Sharma, Sr. Scientist (Plant
Pathology)
Dr. Jogendra Singh, Sr. Scientist (Plant Breeding)
Dr. V. P. Bhadana, Scientist (Plant Breeding)
Dr. B. K. Bahera, Scientist (Fishery)
Dr. B. B. Panda, Scientist (Agronomy)
Dr. Subhra Saikat Roy, Scientist (Horticulture)

TRIPURA
Prof. N. P. Singh, Joint Director
Dr. M. Datta, Principal Scientist (Soil Science)
Dr. S. Biswas, Sr. Scientist (Plant Pathology)
Dr. A. Haldar. Sr. Scientist (Animal Reproduction)
Dr. S. Malik, Sr. Scientist (Poultry Science)
Dr. S. P. Das, Scientist Senior Scale (Plant
Breeding)
Dr B. Santhosh, Scientist (Fishery)
Dr. K. Chattopadhyaya, Scientist (Genetics)
Dr. Jai Prakash, Scientist (Fruit Science)
Dr. M. Sankaran, Scientist (Veg. Science)

MIZORAM
Dr. K.A. Pathak, Joint Director
Shri T. Boopathi, Scientist (Entomology)
Dr. B.K. Singh, Scientist (Veg. Sci.)
Dr. Lalhruaipuii, Scientist (Vet. Microbiology)
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dk;Zdkjh lkjka’k
bl o”kZ ds nkSjku ekSle lkekU; gh jgkA nks dsUnzkas
dks NksMd
+ j c”kkZ yxHkx lkekU; jghA ysEcqpjs k] f=iqjk
dsUnz esa ;g lkekU; ls 53% vf/kd gqbZ vkSj mfe;e
¼eq[;ky;½ esa lkekU; ls 8-1% de gqbZA
eq[;ky; esa pkoy lq/kkj dk;Zdze ds vUrxZr vkj
lh ih ,y 1&115] oh ,y 30240 vkSj ,p ih vkj 2530
fdLeksa dh ¼4-17&3-83 Vu izfr gsDVs;j½ mUur mijkÅW
tsuksVkbiksa ds :Ik esa igpku dh xbZ vkSj vkj lh ih
,y 1&126] vkj lh ih ,p 1&72 rFkk vkj lh ih ,p
1&160 ¼nksuksa lqxfU/kr½ fdLesa dks fupyh Hkwfe ds mUur
(5-2&5-7 Vu@gSÛ) thuksVkbi ds :Ik esa igpkuk x;kA
tkjh dh xbZ nks ladj fdLeas ds vkj ,p&2¼ 6-43
Vu@gSÛ ½ rFkk ih ,l Mh &3¼5-93 Vu@gSÛ½ ls Hkh
vPNk fu”iknu jgkA pkoy ds vkB lkS pkSrhl tuunzO;
uewuksa dk fo’ks”khdj.k fd;k x;k rFkk 108 u;s ladyu
fd, ,, A v#.kkpy izn’s k esa QVu (CykLV) jksx ds
izfrjks/kh fdLeksa ds :Ik esa jk”Vªh; ikS/k’kkykvksa ls 194
oa’kdzeksa vkSj 129 LFkkuh; tuunzO; uewuksa dh tkap dh
xbZA ef.kiqj esa fofHkUu ifjiDork frfFk;ks]a yEckbZ vkSj
Qly dhs vU; fof’k”Vrkvksa dh n‘f”V ls vkxss lEc/kZu
ds fy, ,d lkS ,Q 7 oa’kdzeksa dk p;u fd;k x;kA
pkoy ds rhu ckyh@xqPNs okyk ,d cgqr lqUnj
mRifjorhZ ¼eqVSUV½ dh igpku dh xbZ vkSj mls iztuu
gsrq iz;ksx esa yk;k x;kA ,e lh&34&7&21&15&58&49
vkSj ,e lh &34&7&5&2&75&33&19 nks mUur oa’kdzeksa
esa iÙkh vkSj xnZu VwVu jksx dh vR;f/kd izfrjksf/krk
ik;h xbZA ef.kiqj dsUnz ls ukfer vkj lh ,e&21 vkSj
lh ,e&22 fdLeksa dks , oh Vh&1 esa izkUs ur fd;k x;kA
,d lkS lkB tuunzO; uewuksa dk ladyu o ewY;kadu
fd;k x;kA vkj lh ,e&17] , vkj&4], vkj&12 dks
mUur lqxfU/kr fdLeksas vkSj cf<+;k nkus okys thuksVkbiksa
ds :Ik esa igpkuk x;kA ukxkySaM esa vkj lh ih
,y&1&121] vkbZ bZ Vh 16313 vkSj vkj lh ,e&11

fdLeksa dks fupyh Hkwfe gsrq loksZÙke thuksVkbi ds :i
esa rFkk vkj lh ih ,y 1&115 dks mijkÅWa Hkwfe gsrq
loksZÙke thuksVkbi ds :i esa igpku dh xbZA flfDDe
esa ‘kgljax&1 loksZÙke Qly nsus okyh fdLe ik;h xbZ
ftlls tSfod fLFkfr ds vUrxZr 5-0 Vu@gSÛ mit
izkIr gqbZA f=iqjk dh fLFkfr ds fy, Vh vkj lh&87&251
rFkk Vh vkj lh 87&251&1 fdLeksa dh mUur fdLeksa ds
:Ik esa igpku dh xbZA vkbZ bZ Vh 20496] vkbZ bZ Vh
19837 vkSj vkbZ bZ Vh 20372 dks Hkh mUur ik;k x;kA
pkoy ds tuunzO; vkSj fdLeksa dk HkkSfrd] ikdh; o
izlLa dj.kh; rFkk iks”kf.kd xq.koÙkk lECkU/kh fo’ys”k.k
Hkh fd, x;sA pkoy dh fdLeksa ds izdk’k fefrd
lwPkhdj.k ls fofnr gqvk gS fd nsj ls RkS;kj gkus okyh
fdLesa lh Mh Mh vkSj lh ,u ih ds izfr T;knk
laons u’khy gksrh gSAa ,u&mi;ksx {kerk lEcU/kh v/
;;u ls irk yxk fd pkoy dh [ksrh okyh igkM+h ds
vuqlkj cgqr lh xkS.k ‘kk[kkvksa dks izc/a ku dk;Zfof/k;ksa
ls lq/kkjk tk ldrk gSA fofHkUu tSfod iks”kd rRoksa esa
,Q okbZ ,e&20 Vu@gSÛ- +,stksyk nksgjh Qly iz.kkyh
ls ijh{k.k fdLe ‘kkgljax&1 esa 4-97 Vu@ gSÛ- dh
lokZf/kd mit fjdkMZ dh xbZAa iwoZ&[kjhQ pkoy ds
fy, ikS/k’kkyk O;oLFkk vkSj thuksVkbiksa dk ekudhdj.k
fd;k x;kA iksfy Vuy $ [kqys esa ikS/k’kkyk LFkkfir
djus rFkk 45 ls 60 fnuksa esa jksikbZ djus dh fof/k
loksZÙke ik;h xbZ rFkk buesa vkbZ vkj&64 lokZf/kd
mit nsus okyh fdLe ik;h xbZA mUur pkoy vk/kkfjr
Qly vuqdzeksa ds :Ik esa vLFkkbZ vk/kkj ij cuh D;kfj;ksa
esa pkoy $ VekVj rFkk LFkkbZ vk/kkj ij cuh D;kfj;ksa
esa pkoy $ eVj $ QzpSa chu dh Qly dh igpku dh
xbZA pkoy&pkoy Qly vuqdze ds fy, vkbZ
vkj&64&‘kgljax&1 ds la;kstu dks loksZÙke la;kstu
ds :i esa le>k x;kA pkoy&eVj Qly iz.kkyh esa
Vsizgjksfl;k dh igpku tSfod iks”k.k ds loksZÙke lzkrs
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ds :Ik esa dh xbZA fupyh Hkwfe fLFkfr ds vUrxZr 5 fdxzk ftad@gSÛ ds fglkc ls mi;ksx djus ij vkj lh
&efuQkS&7 dh mit esa o`f) gqbZA blh izdkj Mh , ih
$ ih ,l ,e ds mi;ksx ls bl fdLe dh mit esa
o`f) ik;h xbZA exj tc ftad dk iz;ksx fd;k x;k rks
ih ,l ,e dk izHkko de gqvkA
pkoy ds VwVu QQwna ds fu;a=.k esa VªkblkbDyktksy
dk 0-6xzk-@yh- ds fglkc ls iz;ksx lokZf/kd izHkkoh
ik;k x;kA pkoy ds ruk Nsnd] iÙkh eksMd
+ vkSj ewy
,sfQM dhVksa ds fy, jkbukSfDlij dk 0-4% th dk
iz;ksx 3 xzkÛ ,- vkbZ-@gSÛ- ds fglkc ls vkSj jkbukSfDlik;j
20 ,l lh dk iz;ksx 30feÛxzkÛ ,- vkbZ-@gSÛ ls djus
ij dkjxj ik;k x;kA mfe;e esa fupyh Hkwfe okys
pkoy ds fy, vkj lh ,p bZ&lh&121 dk tSo dkcZfud
lw=.k leqfpr ik;k x;kA
eDds ds nks thu iwy LFkkuh; tuunzO; ls cuk,
x;s vkSj blh rjg vU; dbZ oa’kdzeksa dk irk yxk;k
x;kA eq[; Qly ds ekSle esa eDds ds ruk Nsnd
dhVksa ds 4&5 iwoZ oa’kdzeksa ds vk/kkj ij thooSKkfud
v/;;u fd;k x;k vkSj mudh igpku dh xbZA eDdsa
esa MksyksekbV ds la;kstu ls est isij fey dpjs
¼20Vu@gSÛ-½ ds iz;ksx ls mRikndrk esa o`f) gqbZ gSAa
flfDde esa 3 o”kksZa rd 20 lafeJksa dk ijh{k.k fd;k
x;kA ,u , lh&6004 ls yxkrkj vPNh mit ¼4-62
Vu@gSÛ-½ izkIr gqbAZ ikap D;w ih ,e c’kadez ksa dk ewY;kadu
fd;k x;kA ,Q D;w ,p&57 dks lcls vf/kd mit nsus
okyh ¼4-45 Vu@gSÛ) izfof”V ik;k x;kA fofHkUu tSfod
iks”kd fefJr [kknksa es]a fefJr dEiksLV 2-5 Vu@gSÛ
$uhe [kyh 0-5 Vu@gSÛ-$ofeZdEiksLV 2-5 Vu@gSÛ ds
iz;ksx ls foosd ladq; eDdk&11 fdLe ls lokZf/kd
mit feyhA f=iqjk ds fy, Vh vkj ,e &11¼4-46
Vu@ gSÛ-½ ,d mUur eDdk thuksVkbi ik;k x;kA
fofHkUu nyguh Qlysa ftudk ijh{k.k mfe;e esa
fd;k x;k] buesa ls pkjs okyh jkblchu ¼vkj ch vkbZ&226
xzkÛ@ikS/kk)] eVj ¼Vh vkj lh ih&8 vkSj ih&9½] elwj
¼oh ,y 4&2-5 Vu@gSÛ ½ RkFkk jktek ¼dkeZy&2-6

Vu@gSÛ-½ dh mUur nkyksa ds :i esa igpku dh xbZA
Qyh Nsnd ohfoy dhV dh fofHkUu iztkfr;ksa dk v/
;;u fd;k x;k] vkSj buls irk yxk fd buesa vUrfoZf’k”V
Li)kZ gSA eVj ds ,sfQM dhV ds fu;a=.k ds fy, 0-5
feÛfyÛ@yhVj dk iz;ksx dkjxj ik;k x;kA ef.kiqj ds
fy, vjgj ds mUur thuksVkbiksa ds :i esa ;w ih ,
,l&120 ¼3-1 Vu@gSÛ½ ih ,&134 (2-87 Vu@gSÛ ½
rFkk vkbZ lh ih ,y &99034 ¼2-85 Vu@gSÛ ½A
lks;kchu ds mUur ca’kdzeksa esa ,e , ;w ,l &295]
vkj lh ,l&1 rFkk ,u vkj lh&762-2Vu@gSÛ- dh
igpku dh xbZA lks;kchu jrqvk jksx ds dkjxj izfrjks/
kh ds :Ik esa lks;kchu ds 9 ca’kdzeksa dk irk yxk;k
x;kA lks;kchu jrqvk jksx ds LQksVksa dks vo’kksf”kr
djus esa vkbZ- jksft;e dks lcls vf/kd dkjxj ijthoh
ik;k x;kA mfe;e ds fy, ewxa Qyh ds vkbZ lh th oh
00401 thuksVkbi dh igpku mUur ¼3-35 Vu@gSÛ ½
thuksVkbi ds :Ik esa dh xbZA ukxkySMa dsUnz esa rksfj;k
o ljlksa dh mUur fdLe ds :i esa lst&2 ¼2-1
Vu@gSÛ dh igpku dh xbZ rFkk ih Vh 303¼1-1Vu@gSÛ½
dks rksfj;k ds mUur thuksVkbi ds :i esa irk yxk;k
x;kA f=iqjk dsUnz esa Vh vkj lh&Vh &1&5&1 dks
ukfer fd;k x;k vkSj bls rksfj;k&ljlksa ds vf[ky
Hkkjrh; lefUor vuql/a kku ifj;kstuk ds , oh Vh&1 esa
izkUs ur fd;k x;kA f=iqjk dh fLFkfr;ksa ds vUrxZr vkbZ
oh Vh&rksfj;k Vh lh ,u& 07&11 ¼1-43 Vu@gSÛ ½ rFkk
, oh Vh ihyh ljlksa okbZ ,l lh ,u&07&18 ¼1-61
Vu@gSÛ½ dks mUur ik;k x;kA
ewxa Qyh dh Qly esa dSfYl;e lYQsV ds lkFk
QkSLQsV moZjdksa ds iz;ksx ls e`nk ,u-ih-ds-s vkSj lYQj
rRoksa ij egRoiw.kZ izHkko ns[kk x;kA ef.kiqj esa eaxw Qyh
ds chtksa dh cqokbZ ds le; 400xzk@10 fd-xzk- ds
fglkc ls pwus dh xqfVdkvksa dk iz;ksx gyjs[kk esa pwus ds
iz;ksx ls csgÙkj jgk tcfd lks;kchu esa gy pykrs
le; jkbtksfc;e dk iz;ksx csgÙkj jgkA eaxw Qyh esa 2
Vu@gSÛ ½ ds fglkc ls ofeZdEiksLV ds iz;ksx djuss ls
ns[kk x;k fd ;g tSfod moZjd dk loksZÙke lzkrs gS]
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exj Qly dVkbZ ls lEcfU/kr ifj.kke vtSfod ,u-ihds ds iz;ksx djus ls csgrj jgsA flfDde dh fLFkfr;ksa
ds vUrxZr 5 Vu@gSÛ fefJr dEiksLV$1 Vu@gSÛ ds
fglkc ls ofeZdEiksLV$ Vu@gSÛ ds fglkc ls uhe dh
[kyh$1 Vu@gSÛ MkSyksekbV ds iz;ksx ls 0-94 Vu@gSÛ
mit izkIr gqbZA f=iqjk dh fLFkfr ds vUrxZr ljlksa dh
Qly esa vtSfod iks”kd ¼40%20%20 ,u-ih-ds½ ds iz;ksx
dh vis{kk fVQzkfs l;k dh ifÙk;ksa dh [kkn ¼10 Vu@gSÛ½
ds iz;ksx ls mit esa 403% dh o`f)) ns[kh xbZA
xsga Ww dk thuksVkbi oh ,y&804 mUur ¼2-28 Vu@gSÛ½
ik;k x;kA XySfMvksyl dh ,d mi;qDr fdLe dh
mUur fdLe ds :Ik esa igpku dh xbZ ftlds Likbd
dh vPNh yEckbZ gksrh gS] iq”id@Likbd Hkh cM+k gksrk
gS vkSj iq”Ik rqqMk+bZ ds ckn Hkh ;g yEcs le; rd rktk
cuk jgrk gSA
[kklh ukjaxh dks fofHkUu ewy o`Urksa ij dye cka/kdj
fofHkUu HkkSfrd&jklk;fud xq.kksa dh n`f”V ls mldk
ewY;kadu fd;k x;kA [kklh ukjaxh ds lkFk vUr%Qly
ds :Ik esa ewxa Qyh dh Qly lcls vPNh ik;h xbZA
v#.kkpy izn’s k esa [kklh ukjaxh ds isMk+ as esa eqxhZ [kkn
dh rqyuk esa ,Q okbZ ,e vkSj lwvj ds ey dh [kkn
Mkyus ls og T;knk jlhyk gksrk gS vkSj Vh ,l ,l Hkh
vf/kd ik;k x;kA ikS/k jksi.k ds le; ikS/kksa dh nwjh
j[kus lEcU/kh ijh{k.k esa ik;k x;k fd ikS/kksa dks 3X 3
ds vUrj ls yxkus ij Qy dk Hkkj vf/kd jgk vkSj jl
rRo Hkh vf/kd feykA lw{e izo/kZu ds vUrxZr v#.kkpy
izn’s k dsUnz esa [kklh ukjaxh ds nl o”kZ ls mxk, x,
ikS/kksa esa ik;k x;k fd ikS/kksa dh yEckbZ cjkcj gksrh gS
rFkk Qyksa dk vkdkj Hkh leku gksrk gS rFkk muesa
fdlh izdkj dk fodkj Hkh ugha vkrkA flfDde ds fy,
fdoh Qy dh ,d mi;qDr gsokMZ fdLe ¼1-22 Vu@gSÛ½
dh igpku dh xbZ ftlesa gLr ijkx.k djus ls vf/
kdre Qy vk,A
f=iqjk esa vukUukl dh ‘ekSfjll’vkSj ‘ve`rk’ nks
fdLeksa dk izorZu fd;k x;kA‘ekSfjll’ fdLe ds
Qyksa dk vkdkj vis{kkd`r dkQh cM+k Fkk vkSj ;g

tYnh rS;kj gksus okyh fdLe gSA fdUrq Qyksa dh xq.koÙkk
esa ‘ve`rk’ csgÙkj ik;h xbZA gYdh l?kurk esa ik;k
x;k fd blls iq”i.k o Qyu dh izfr’krrk izHkkfor
gksrh gSA LVªkcjh esa 30X 30 ls-eh- dh nwjh okys ikS/kksa esa
100% 60%120 ,u ih dk iz;ksx lokSZÙke ik;k x;kA
vkM+w esa 30 vDrwcj dks 75% dVkbZ&NaVkbZ djus ls
ns[kk x;k fd bu isMk+ as ij Qyu 12 fnu igys gksus
yxkA iihrs esa pw.kZd QQwna ds ,d izeq[k ijthoh
DySMksLiksfj;e DySMksLiksfjvksM~l dh igpku dh xbZA
flfDde dsUnz esa LVªkcjh dh 16 fdLeksa esa ‘pUnyj’ dks
[kqys vkSj iksfygkml nksuksa fLFkfr;ksa esa loksZÙke ik;k
x;k exj iksfygkml ds vUrxZr mxk, x;s ikS/kksa esa
Qy xq.koÙkk csgÙkj ik;h xbZA flRkEcj esa yxk, x;s
ikS/kksa esa lspje iztkfr ls iyokj djus ls vf/kdre
mit feyhA de izpfyr Qyksa ds lq/kkj dk iz;kl
fd;k x;kA lksfgvksxa esa thHk dye lokZf/kd lQy
jghA eSfjdk dk Qy&otu 9-75 ls 15-25 xzke rd
ik;k x;kA
fofHkUu lfCt;ksa esa ewY;kadu lecU/kh ijh{k.k
djus ij ik;k x;k fd es?kk cSxa u&2 ¼41-0 Vu@gSÛ ½
cSxa u dk ,d mUur thuksVkbi gSA xktj dh xq.koÙkk
lEc/kh fof’k”Vrkvksa ds ewY;kadu esa ,l Vh &14 dh
loksZÙke thuksVkbi ds :Ik esa igpku dh xbZA mfe;e
esa ,d izdk’k & vlaons u’khy MkSfypkSl chu vkj lh
Mh ,y&10 ¼14&15 Vu@gSÛ ½ dh igpku dh xbZ tks
vizSy& uoEcj dh cqvkbZ ds fy, mi;qDr gSA ef.kiqj
dsUnz esa VekVj ds 25 cf<+;k fdLeksa dk ijh{k.k fd;k
x;k rks blesa ik;k x;k fd ,e lh Vh vkj 7 ch dkQh
mUur ¼41-7 Vu@gSÛ ½ gSAa fdUrq ef.kiqj esa p;u 9 ,
vkSj p;u 7 loksZÙke thuksVkbi ik, x, rFkk buls 425 Vu@gSÛ rd dh mit feyhA ukxkySMa esa cSxa u dk
p;u&1 tYnh rS;kj gksus okyh fdLe ik;h xbZ ftlds
Qy dh yEckbZ dkQh vPNh Fkh] gkykafd p;u 1]
p;u&3 rFkk p;u&4 ls mit ¼20-5&21-7Vu@gSÛ ½
yxHkx ,d leku jghA ‘kdjdUnh dh ‘xkSjh’ fdLe
dh bl {ks= dh loksZÙke fdLe ds :Ik esa igpku dh xbZ
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ftldk xwnk lUrjh jax dk gksrk gSA flfDde ds fy,
cU/k xksHkh dh cgkj ¼ 40 Vu@gSÛ ½ dks mi;qDr ik;k
x;k ftlls vDrwcj esa ikS/ks yxkus ls lokZf/kd mit
feyhA flfDde ds fy, Qwy xksHkh dh ‘lqokfluh’ vkSj
czkd
s ksyh fdLe dh ‘,s’o;kZ’ fdLe Hkh mi;qDr ik;h
xbZaA
mfe;e esa VekVj ds thuksVkbi chVh&1 ,y bZ
1&2] es?kk VekVj&1] es?kk VekVj&2 rFkk cSxa u dk
thuksVkbi vkj lh ,e ch ,y&3 dks cSfDVfj;y foYV
jksx dk izfrjks/kh ik;k x;kA f=iqjk dsUnz esa VekVj
thuksVkbi pÛ&1 esa cSfDVfj;y foYV vf/kd yxk vkSj
lh ds oh Vh&17] vdkZ vkHkk esa de fn[kkbZ fn;kA vdkZ
vkHkk esa ireksMk+ jksx dk ladze.k vis{kkd‘r de fn[kkbZ
fn;kA o”kkZ ds ekSle esa cSxa u thuksVkbi ‘flagukFk’ esa
foYV jksx dk izHkko lcls de Fkk vkSj rhu eghus rd
blesa izfrjksf/krk cuh jghA ‘khrdky esa ‘>wjh’ fdLe
jksx izHkko vkSj mit dh n‘f”V ls loksZÙke ik;h x;hA
ikbfjl czSfldk ds fofHkUu vUr% :iksa ds fy, uksokY;wjksu
vkSj fLiukslSM nks u;h dkjxj dhVuk’kh nokvksa dh
igpku dh xbZA fetksje esa 50% vtSfod mojZd$50%
ofeZ deiksLV ds iz;ksx ls ca/kxksHkh dh mit ,oa xq.koRrk
esa o`f) gqbZ gSA ukxkySMa dsUnz esa ca/kxksHkh vkSj VekVj
dh mit o xq.koRrk ds fy, oehZdEiksLV ¼3-5 fdxzke@eh-2½ dks tSfod mojZd ds loksZÙke lzkrs ds :Ik
esa igpkuk x;kA flfDde esa dksy Qlyksa ds izeq[k
d‘Urdksa ds :Ik esa dVoweZ lsfs eywij vkSj yky phfV;ksa
dh igpku dh xbZA
I;kt] thuksVkbi ,u&2&4&1 ds iz;ksx esa ns[kk
x;k gS fd 75% ukbVªkt
s u$tSo mojZd ,stksfLifjye
vkSj ,stksVkscSDVj ls mit esa lq/kkj gqvk gS vkSj usdQkSy
tYnh gh mRiUu gks x;kA ;g r; fd;k x;k fd vf/
kd o”kkZ okys {ks=ksa es usdQkSy dh fLFkfr mRiUu djus
dh n‘f”V ls ?kVh gqbZ ukbVªkt
s u dk iz;ksx ,d dk;Zuhfr
ds :Ik esa fd;k tk ldrk gSA
xcsZjk dh [ksrh esa ns[kk x;k fd blesa 50% Nk;k
tky yxkuk 75% Nk;k tky ls csgÙkj gksrk gS vkSj

blesa 7-20 iq”Ik@ikS/kksa dk mRiknu gqvk gSA xcsZjk ds 9
oa’kdzeksa dks pw.kZd QQwna dk izfrjks/kh ik;k x;k ftlesa
ls vkj- lh- th&3 esa lokZf/kd izfrjksf/krk feyhA es?kky;
ls 27 fofHkUu taxyh iztkfr;ksa dk ladyu fd;k x;k
vkSj mUgsa xeyksa esa yxk;k x;kA vnjd ds ueZey
w jksx
ds fu;a=.k ds fy, tSo dkcZfud lw=.k th- ,Q- vkbZ
dks dkjxj ik;k x;kA
Qyksa vkSj elkyksa ds ckjs esa rqMk+ bZ mijkar izc/a ku
lac/a kh v/;;u fd, x,A pks&pks& VwVh QwVh rS;kj
djus ds fy, Lykbl dh 6 eh-eh- eksVkbZ vkSj ianzg
feuV okys OySfa lax mipkj dks loksZÙke ik;k x;kA vkMw
dk e/kqjl cukus ds fy, xwnk vkSj Vh- ,l RkRo dze’k%
47-86% vkSj 32-0% lokZf/kd visf{kr ik;k x;kA
LVªkcsjh dh Qy rqMk+ bZ ls igys 2% dSfYl;e DyksjkbM
ds mipkj ls blds Hkkj esa vkus okyh deh :dh gS vkSj
Qy [kjkc ugha gq, tcfd nks izfr’kr iksVfs ’k;e lYQsV
ds fNM+dko ls Vh- ,l- ,l esa dqy ’kdZjk ,oa ,LdksfcZd
,flM esa o`f) gqbZ gSA fNnz jfgr ,y-Mh- ih- ,y
200xst esa dh xbZ iSfdzx ls 50% lkekU; fLFkfr dh
rqyuk esa vkB fnu ds ckn Hkkj esa gksus okyh 0-97%
deh :dh gSA
iz|kSfxdh fe’ku ds varxZr uhacw oxhZ; Qyks]a iS’ku
Qy] VekVj] QzpSa chu] LVªkcsjh] [kqca h Liku] dsyk rFkk
gYnh ds cht ,oa ikS/k lkexzh dk mRiknu fd;k x;k
vkSj mldh vkiwfrZ dh xbZA ef.kiqj ds fy, ‘dkosjh’fdLe
dks loksZÙke ik;k x;kA bl fdLe ds fy, 3X2 ehdk varj fu/kkZfjr fd;k x;kA
vks;LVj [kqca h ih- ,l- lh-&05 ¼ih-ltksj&dktw½
vkSj dksM 01 ¼ih- ¶yksfjMk½ dh nks iztkfr;ksa dks mUur
ik;k x;kA f=iqjk dh fLFkfr esa [kqca h dh rhu iztkfr;ksa
dks mi;qDr ik;k x;kA /kku ds Hkwls dks mM+n dh
Qfy;ksa ds fNyds esa feykdj cgqr vPNk ek?;e pkjk
cuk;k x;kA /kku ds Hkwls esa [kqca h mxkuk cgqr jkspd
Ikz;ksx gSA f=iqjk dh fLFkfr ds varxZr tc /kku ds Hkwls
ds D;wc cukdj [ksrh dh xbZ rks 1&3 fnuksa esa mlesa
vPNh xqnxqnh [kqfEc;ka mx vk;ha tks m”.k dfVca/kh;
LFkyksa ds fy, vlkekU; ckr gSA
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[ksr esa fofHkUu d`Urduk’kh nokvksa ds iz;ksx esa ] cakl
lEcU/kh dsUnzkas esa ftad QkSLQkbM fofHkUu LFkyksa ij j[k
nsus ls lokZf/kd dkjxj iz;ksx jgk ftlesa 16-05&1780% vkSlr mi;ksx jgkA
es?kky; esa fofHkUu ty lzkrs ksa ls ikuh dh xq.koÙkk
dk fo’ys”k.k fd;k x;kA es?kky; ds vf/kdka’k tylzkrs ksa
dk ikuh vEyh; ik;k x;k ftlesa iksVfs l;e] lksfM;e]
lYQj] dSfs Y’k;e] eSfXuf’k;e] ukbVªkt
s u dh ek=k de
gS vkSj dkcksZuVs rRo dk oxhZdj.k Hkh fd;k x;k rks
dqN ugha feykA f=iqjk esa ikuh dk ih ,p Lrj 6-1&7-68
jgk rFkk ukbVªVs lan~”w k.k vf/kd ik;k x;kA tydqMa
vkSj ;FkkLFkku e‘nk ueh laj{k.k lEcU/kh izf’k{k.k fn;k
x;kA
vEyh; e`nkvksa ds fy, e`nksa dh moZjrk ns[kus gsrq
rhoz ijh{k.k fdV fodflr fd, x,] mudk izn’kZu
fd;k x;k ,oa forfjr fd, x,A e`nk fo’ys”k.k lEcU/
kh e`nk xq.koÙkk dkMksZ dk izoZru fd;k x;kA f=iqjk
dsUnz esa vc rd dqy 539 uewuksa dk ladyu fd;k x;k
vkSj 132 dkMZ rS;kj fd, x,A nh?kkZof/kd [ksrh ds
vUrxZr lsVSfj;k] daxksflXuy vkSj edwuk tSls ?kklksa ls
e`nk HkkSfrd fo’ks”krkvksa esa lq/kkj fd;k x;k ftlesa e`nk
dVko 33% rd de gqvk vkSj dkcZu i`FkDdj.k esa lq/
kkj vk;kA mijkÅWa pkoy] ljlksa ¼41%o`f)½ vkSj eVj
¼36%o`f)½ ds fy, laj{k.k tqrkbZ mRd‘“V ik;h xbZA
d`f”k okfudh izk.kkyh esa 14 o”kksZa ds ikS/kjksi.k ds ckn
th- jkscqLVk dh vkSlr ÅWpa kbZ 12-21 ehVj vkSj eksVkbZ
12-98 lsa ehÛ gks xbZA th- jkscqLVk vuUukl dk mRiknu
16-5 Vu@gSÛ- jgkA mfe;e esa vkS”k/kh; ikS/kksas dk ckx
yxk;k x;k ftlesa 35 iztfr;ksa ds ikS/ks gSAa
‘kksHkkdkjh eNyh ikyu vkSj tydqMa lEcU/kh v/
;;u esa foÙkh; fofo/krk ns[kh xbZz ftlls irk yxk fd
nksuksa fLFkfr;ksa esa dze’k% 1-31 rFkk 1-61 dk ykHk$ykxr
dk cgqr vPNk vuqikr jgkA es?kky; ds lhekUr [ksrh
{ks= esa pkoy dh mit c<+kus ds fy, pkoy dh
Hkye&1]Hkye&2 ‘kgljax&1] jathr fdLeksa dks mUur
fdLeksa ds :Ik esa igpkuk x;kA ef.kiqj esa tytho

ikyu vk/kkfjr [ksrh iz.kkfy;ksa ds vkfFkZd ewY;kadu esa
ik;k x;kk fd blesa laLFkkxr _.k] vf/kd fuekZ.k
ykxr vkSj oSKkfud eNyh ikyu fof/k;ksa dh deh
lcls cM+h leL;k,a gSAa
QkeZ e’khuksa esa de otu okyk ikoj fVyj]
fiz&tfeZuVs Ms iSMh lhMj] gkFk ls pyk, tkus okyk /kku
jksikbZ ;a= vkfn dk ijh{k.k fd;k x;kA igkM+h lh<+hnkj
[ksrksa ds fy, de otuh ikoj fVyj dkQh dkjxj gSA
dkyhfepZ dks lq[kkus okyk ,d ;a= fodflr fd;k x;k
tks Mhty ls pyrk gSA 550&600- lsÛ -rkieku rd
lq[kkuk lcls vPNk jgrk gSA fdlkuksa ds [ksrksa esa cht
HkaMkj.k ds fy, pkjdksy ‘kksf”kr ,d chtnku dk fMtkbu
Hkh rS;kj fd;k x;kA
fNM+dko fof/k ls flapkbZ ds fy, lekurk esa fofo/
krk ,oa blds vUrxZr vkus okys {ks= lEcU/kh v?;;u
fd;k x;kA gkykafd NVs fLizd
a yj ds vUrxZr vkus
okyk {ks= igys fLizd
a yj ls 55% de Fkk vkSj vfUre
fLizd
a yj esa fudklh Hkh lcls de Fkh exj gj le;
leku :i ls pyus esa vUrj ik;k x;kA tylaHkj
fodkl dk;Zdze dk ewY;kadu djus ij ik;k x;k fd
bl izkS|ksfxdh ds dkjxj izlkj ds fy, fdz;kUo;u
okys dk;Zdze ds lkFk fyax vk/kkfjr izkS|ksfxfd;ksa ds
la;kstu ls pyus okyk lgHkkxh fdz;kUo;u dk;Zdze
mRd`“V fof/k gSA
laLFkku esa LFkkuh; lalk/kuksa ls larqfyr Ik’kq vkgkj
rS;kj djus ds iz;kl tkjh gSAa okf”kZd Qyh pkjs esa
jkblchu vkj lh vkj ch&10] lks;kchu tSls ‘kkfey gS]a
‘khrdkyhu okf”kZd pkjs esa tbZ vkSj ckjgeklh pkjs esa
ijkjh vkSj czew tSls ?kklksa dks cf<+;k pkjk lzkrs ksa ds :Ik
esa ik;k x;kA Ik’kqvksa vkgkj ds fy, ‘kdjdUnh dh
‘ladj’ fdLe dh igpku dh xbZ ftlesa csgÙkj ‘kq”d
inkFkZ Hkh gksrk gS] ikpd Hkh gksrk gS] vkSj ÅtkZ o
izkVs hu Hkh Hkjiwj ek=k esa feyrh gSA ‘kwdj ds cPpksa ds
fy, pkoy dh Hkwlh ls rS;kj fd;s x;s vkgkj dk
ewY;kadu djus ij ik;k x;k fd LFkkuh; pkoy dh
Hkwlh cf<+;k ugha gksrh vkSj bldk iz;ksx 25% rd gh
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fd;k tk ldrk gS ftlls FkksMh+ & cgqr o`f) gks ldrh
gSA vxfHkZ.kh vkSj nw/k u nsus okyh HksMksa ds fy, eDds
dk LVksoj & uSfi;j taxyh ?kkl lkbyst dh cf<+;k
lkbyst ds :Ik esa igpku dh xbZA bu HksMk+ as dks eDds
ds usokjks vk/kkfjr vkgkj ls LisVa ekYV dh vkiwfrZ gks
tkrh gS vkSj buds iks”k.k mi;ksx esa o`f) ik;h xbZA
xk; ds fy, jkblchu vk/kkfjr vkgkj }kjk LisVa ekYV
dh vkiwfrZ gksus ls nqX/k mRiknu esa ykHkdkjh izHkko
fn[kkbZ fn;kA flfDde esa LFkkuh; pkjs ls feFksu mRiknu
ij v?;;u djus ls irk yxk fd ,sfEy’kks vkSj fdExw
ls ;Fkk& LFkku fLFkfr esa feFksu dh ek=k lcls de cu
ik;hA
tksuk&ckbafMax ijh{k.k fof/k ds iz;ksx ls rkts vkSj
tes gq, ch;Z dk ewY;kadu djus ls irk yxk fd tes
gq, ch;Z esa c)rk dh {kerk dkQh de ;kuh 0 ls 24
,p rd gks xbZ rFkk LieZ e`R;rk ,oa ,sdzkls kse lesdu
esa ldkjkRed :Ik ls ikjLifjd lEcU/k fn[kkbZ fn;kA
vkuqcaf’kd lewg] vk;q vkSj ekSle dh n`f”V ls Hkh
e‘R;rk dk fof’k”V lg&lEcU/k ns[kk x;kA ejus dk
izeq[k dkj.k ikpu rU= lEcU/kh fodkj FksA
y/kqLrjh; ‘kwdj&ikyu esa vYi fuos’k ‘kwdj mRiknu
iz.kkyh dk fo’ys”k.k fd;k x;k rFkk fuos’k& ifj.kke
ds izokg dk irk yxk;k x;kA ‘kwdj vkgkj vkSj ‘kwdjksa
ds [kfut rRo lEcU/kh fjdkMZ ls irk yxk fd mPp
Lrjh; LikbySFa kl iztk- ¼vkgkj½ esa vf/kdka’k lw{e rRo
,oa lw{e iks”kd rRoksa dk Lrj vf/kd FkkA rFkkfi vf/
kdk’ka ‘kwdjksa esa dsfY’k;e] QkSLQksjl] lksfM;e] eSfXuf’k;e
rFkk iksVSf’k;e dh deh ik;h xbZA ;g Hkh ns[kus okyh
ckr gS fd 100% ‘kwdjksa esa ftad dh deh ik;h xbZA
buesa VsfLVdqyj vlkekU;rk,a] czqly
s ksfll] Lokbu Qhoj
tSlh chekfj;ka ns[kh xbZAa
vle dh igkM+h cdfj;ksa esa mRiknd vkSj iztUku
lEcU/kh fdz;kvksa dk v?;;u fd;k x;kA ;g ns[kk x;k

fd cdfj;ksa dks czew ?kkl lks;kchu ;k jkblchu dk
vkgkj nsus ls muesa iks”kd rRoksa dh miyC/krk c<+ tkrh
gSA cdjh ds IykTek ,y- ,p- fu/kkZj.k ds fy, ,d lk/
kkj.k vkSj laons u’khy ,st
a kbe bE;wuks ijh{k.k fof/k fodflr
dh xbZA cdfj;ksa ds iztuu vaxksa ds ijh{k.k ds fy,
,d vYVªk&lksuksxzkfQd fof/k Hkh fodflr dh xbZA
eqxhZikyu ds ekeys es]a fetksje esa 12 lIrkg rd
LFkkuh; if{k;ksa dks ikyus ls fglkc yxk;k x;k fd
30-35 #i;s@ i{kh dh ‘kq) vk; izkIr gqbZA czkbs yj
fpdu es]a ,e-¶ys dk ikuh esa ?kqyu’khy fgLlk 10
fe-xzk-@fd-xzk ‘kjhj Hkkj nj ls bE;quksfLVeqyVs j ds :Ik
esa HkyhHkkafr mi;ksx esa yk;k x;kA ns’kh eqfxZ;ksa vkSj
Ik’kqvksa ds vkf.od tkfro`Ùk lEcU/kh v?;;u ls fofnr
gqvk fd lkbVksdzkes cs thu esa fofHkUu Lrjksa ij vilj.k
gksrk gSA [kjxks’k ds U;wthySMa g~okbV o :lh fpafpyk
uLy ds [kjxks’k esa lokZf/kd ¼7%5%½ dzfed vilj.k
fn[kkbZ fn;kA bl {ks= esa VdhZ if{k;ksa dk izorZu fd;k
x;kA eqfxZ;ksa vkSj Ik’kqvksa dh dbZ chekfj;ksa ds vkf.od
funku fodflr fd, x, tS l s & lS Y eks u s y kS f ll]
ekbdksVkSfDldksfll] DyksfLVªfM;e ifQazZtsal ladze.k]
dkSfycSflykSfll vkfnA vkf.od rduhdksa ds iz;ksx ls
Ik’kqvksa vkSj eqxhZ lEcU/kh mRiknksa esa twuksfVd thoksa dh
mifLFkfr dk irk yxk;k x;kA th vkbZ ijthoh;
ladze.kksa ¼ ghekspa l] vksblksQSxksLVksee vkSj C;wuksLVSee½
dh ih ,y lh vkj vk/kkfjr igpku dk ekudhdj.k
fd;k x;kA flfDde ls fy, x, Dyhfudy nw/k ds
uewuksa esa LVSQkbyksd
s kSdl] LVsªIVksdkSdl vkSj bZ- izeq[k
jksxtud ik;s x;sA
vaMksa dks Nhyus] fu”kspu vkSj lsus ds fy, 1-0 fe-yh
oksok ,Q ,p@fd-xzk- ‘kjhj Hkkj dk batD’ku loksZÙke
ik;k x;kA ySfcvks cSVk] vksoSfize vkSj vksoSVkbV esa vaMkas
dk mRiknu c<+k;k x;kA vksoSVkbM dh vis{kk vksoSfize
dks T;knk dkjxj ik;k x;kA
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