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A field experiment was conducted to study the performance of black gram (Vigna mungo 
L. Hepper) with organic amendments under mid hills of Meghalaya during 2018-19 in the 
experimental farm of College of Agriculture, Kyrdemkulai with various organic inputs. 
There are 12 treatments comprising of priming, mulching and manuring. FYM (Farmyard 
manure), pig manure, poultry manure and maize stover mulch were used as organic inputs. 
Seed priming was done with liquid wash of manures and also with water as control. Based 
on the field experiments, treatments under combination of all the organic amendments 
recorded the higher crop growth parameters. The results of the study indicated that higher 
yield (1,045.13 kg ha-1) was registered under T9 followed by T8 (961.79 kg ha-1) with the 
harvest index of 30.25 and 28.88 respectively. Thus, the organic amendments (seed 
priming, mulching and manuring) had significantly influenced the growth and yield of 
black gram and also the economics. Therefore, poultry manure at the rate of 8 t ha-1, maize 
stover mulch at the rate of 5 t ha-1 and seeds primed with poultry manure liquid wash can 
be recommended for higher yield of black gram. 
 

 

1. Introduction  
 
Pulses are one of the important food crops contributing 
towards the future global nutritional security, besides 
addressing food security and contributing to healthy diets.  
Knowing the importance of pulses, the United Nations 
General Assembly in the 68th session of United Nations 
declared 2016 as the “International Year of Pulses”. In 
Meghalaya, area under total pulses is 5,901 ha with the 
production 7970 tonnes (Anonymous-I, 2017b). The 
average production of pulses in Meghalaya is 1,474 kg ha-1 
(Anonymous-I, 2017a). Even though, the average 
productivity of  pulses  in  North East Hill (NEH) 
Region(848 kg ha-1) is higher than the national average,  

 

 

 

 

 

 
 

which is 764 kg ha-1 but the rate of pulse production is 
increased at much slower pace and the growth rate was less 
than the population growth. This low production may be due 
to several abiotic and biotic factors (Gupta et al., 1998). 
Abiotic and biotic factors can be overcome by application of 
mulches and organic manures. Mulches were effective in 
controlling weeds and also conserving in-situ moisture 
(Uwah and Iwo, 2011). Soil organic matter and moisture 
was found to improve under mulching. Thus, mulching 
serves as one of the best alternatives to manage both the 
abiotic and biotic factors like rainfall, soil temperature, 
weeds, etc. which results in good crop establishment   and   
increase   the   water   use efficiency (Khurshid et al., 2006). 
For better crop emergence, seed priming is one of the low- 
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cost practices to improve the seed performance by rapid 
and synchronized germination. Soil fertility is one of the 
determining factors for crop production as it affects the 
nutrient availability in soil and nutrient uptake by the 
crops. Similarly, manures input also improve the crop 
growth and yield by enhancing the uptake of nutrients by 
the plants from soil and improve the soil fertility by 
increasing the available nutrients. Some of the studies 
have reported that addition of organic manure improves 
the nitrogen fixation of black gram by releasing some 
phyto-chemicals, which maintains the symbiotic 
relationship and beneficial for root nodulation (Anbuselvi 
and Rebecca, 2013; Gerald, 2004). Therefore, this study 
has been conducted with the hypothesis of yield of black 
gram may be improved by different sources of organic 
manuring and mulching and with the objective to evaluate 
the influence of different types of organic sources on 
growth and yield of black gram. 
 

2. Materials and Methods 
 
A field experiment was conducted during April-July, 2018 
at the College of Agriculture, Kyrdemkulai, Ri-bhoi 
district, Meghalaya with “Uttara” black gram variety. The 
experimental site is situated at 91o 18’ to 92o 18’ East 
longitude and 25o 40’ to 26o 20’ North latitude and at an 
altitude of 950 m above the mean sea level (MSL). The 
climate of Ri-bhoi is classified as subtropical humid type 
with high rainfall and cold winters During the 
experimentation period, maximum weekly rainfall of 24.9 
mm was received during 27th standard week (June), the 
total amount of 163.6 mm was received during the crop-
growing season. Mean weekly maximum temperature was 
highest during 23rd standard week (29.15°C) and lowest in 
51st standard week (19.87°C). Mean weekly minimum 
temperature was highest during 38th standard week 
(18.80°C) and lowest in 51st standard week (3.23°C). The 
average recorded weekly relative humidity ranged from 
81.3 to 92.4% during the morning hour and 43.6 to 78.8% 
during the evening hour. The red clay loam soil has initial 
organic carbon and pH of 1.8%, 5.1 respectively. The 
available nitrogen (N), phosphorus (P) and potassium (K) 
at 0-15 cm were 227.81 kg ha-1, 16.25 kg ha-1 and 350 kg 
ha-1  respectively. Manures  were  incorporated  before  

sowing. The total N, P and K content of FYM (Farmyard 
manure), pig manure, poultry manure and maize stover mulch 
were 0.21, 0.35 and 0.25%, 0.8, 0.57 and 1.3 %, 1.8, 0.5 and 
0.8% and 0.5, 0.16 and 1.26% respectively.  
 
FYM, pig manure, poultry manure and maize stover mulch were 
applied at the rate of 10 t ha-1, 8 t ha-1, 1.5 t ha -1 and 5 t ha-1 

respectively (Das et al., 2016). Seed priming was done with the 
three organic manure liquid wash and water. Liquid wash were 
obtained by soaking the manures in water in the ratio of 1: 10 for 
24 hours with intermittent soaking. Later the slurries were 
filtered and seeds were soaked overnight in the respective 
manure liquid wash (Kanto et al., 2014). Before sowing the seeds 
were shade dried. Seed rate and spacing adopted was 25 kg ha-1 

and 30×10 cm respectively. First irrigation was given after 
sowing and later at flowering and pod filling stages when 
required. Total of 12 treatments consisted of seed priming (SP), 
three organic manures and maize stover application along with 
control was replicated thrice adopting Randomized Block Design 
(RBD).  
 
The treatments were 

T1 – FYM FYM L – FYM liquid wash 

T2 -  FYM+ Mulch PM L – Pig manure liquid 
wash 

T3 -  FYM+ SP (FYM 
L) + Mulch 

PoM L – Poultry manure 
liquid wash 

T4 - Pig manure  

T5 - Pig manure + 
Mulch 

 

T6 - Pig manure + SP (PM L) + Mulch 
T7 - Poultry Manure 
T8 - Poultry Manure + Mulch 

T9 - Poultry Manure + SP (PoM L) + Mulch 
T10 – Control 

T11 - Control + Mulch 

T12 - Control + SP (Water) + Mulch 

 
For biometric observations, five plants were randomly selected 
from each plot and were tagged excluding the plant situated in 
the border rows. All the observations were recorded from these 
tagged plants (sample plants) at 15 days interval i.e. on 15, 30, 
45, 60, 75 and 90 days after sowing (DAS) while yield attribute 
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were taken at the time of harvesting. For recording the 
leaf area and biomass, destructive sampling procedure 
was adopted and the samples were collected from the 
border plants of the experimental field. The data 
obtained from various studies during investigation were 
statistically analyzed by using the technique of analysis 
of variance for randomized block design over the 
computer. The difference between the treatment means 
was tested as for their statistical significance with 
appropriate critical difference (C.D) value at 5% level of 
significance as explained by Gomez and Gomez (1984). 
 
Plant height (cm): 
The height of the plant in cm was determined from the 
sample tagged plants by measuring the height from the 
base to tip of the plant at 15 days interval and their mean 
was computed and expressed in cm. 
 
Dry matter accumulation per plant (g): 
Five plants from each plot (not the tagged one) were 
selected and picked randomly at 15 days interval. After 
washing properly, i.e. after removal of foreign particles, 
excess moisture was removed with the help of blotting 
paper. After that, it was kept in the oven for about 48 hr 
at 60 0C till a constant weight was obtained. The dried 
weight of destructive samples were recorded and dry 
matter accumulation was calculated accordingly. 
 
Table 1. Crop calendar 

Sl. No. Cultural Operation Date of Operation 

1. Field preparation 5th April 2018 
2. Application of 

manures 
7th April 2018 

3. Field layout and Seed 
priming 

9th April 2018 

4. Sowing 10th April.2018 

5. Application of maize 
stover mulch 

16th April 2018 

6. Gap filling 22nd April 2018 

7. Weeding 5th May 2018 (as 
and when 
required) 

8. Harvesting 11th July 2018 
 

Number of pods per plant: 
Numbers of pods per plant were recorded from five randomly 
selected tagged plants were counted and summed up and the 
average value was calculated. Their mean was expressed as 
numbers of pods per plant. 
 
Number of grains per pod: 
The grains collected from the pods of five tagged plants were 
counted separately and the mean value was expressed as the 
numbers of grain per pod. 
 
Grain weight (g per plant): 
Seed yield per plant was determined from tagged plant and 
expressed in g per plant. 
 
Test weight (g) 
After threshing and cleaning, thousand seeds are randomly 
counted, and weighed for each treatment. 
 
Economic yield (kg ha-1) 
Total grain yield per plot was calculated after threshing and drying 
of pods. The yield was converted into kilograms per hectare using 
suitable conversion factor.  
 
Biological yield (kg ha-1)   
Biological yield was obtained by summing the pod yield with 
stover yield per square meter, and later it was converted to kg per 
ha. 
 
Harvest Index (%) 
The harvest index was calculated by dividing the economic yield 
with the biological yield and is expressed in percentage by using 
the equation (2). 
 
           Harvest Index (%) =   
 

Benefit cost ratio(BCR):  
Utility of adopting different practices was compared by using the 
following economic parameters: 
Gross return = (Grain yield* Minimum support price of black 
gram per kg) + (Stover yield*local price of stover per kg) 
Minimum support price of black gram was Rs. 56 kg-1 
Net return= Gross return – Cost of cultivation 
 

 
 
 

 

„„.. (2) ......(2) 
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  Figure 1. Weekly weather data prevailed during crop season 
 

 

3. Results and Discussion 
 
The plant height (cm), number of pods per plant, number of 
seeds per pod, seed weight per plant (g), grain yield (kg ha-

1), stover yield (kg ha-1) and HI (%) is presented in Table 2. 
The BCR is represented in Table 3.  
 
 
Plant height 
The plant height was the result of increased source 
production and was found significant throughout the crop 
growth period. At harvest, the plant height of primed seeds 
with poultry manure liquid wash along with poultry manure 
incorporation and application of mulch recorded the highest 
plant height of 52.94 cm. The treatments under the 
combination of priming and mulching in the respective 
manure treatments as shown in the Table 2 were observed to 
be significantly different from the treatments involving 
mulching and manuring or manure incorporation alone. The 
findings were supported by Bandyopadhyay, 2016 and 
Gunasekar et al., 2017 and they revealed that priming of 
seeds promoted height of the plant and this increase in plant 
height is might be due to the availability of high energy 
compounds at seedling stage. They also stated that plant 
height was positively influenced by priming as it results in 
better translocation of growth hormones which increases the 
hypocotyl size and promotes the nodal height of the plants. 
The results are also similar with the findings of Bhanudas, 
2010 and Kumar, 2006 stated that plant height was 
maximum  under  mulching. 

 

Yield attributes 
Organic amendments had not significantly influenced the 
number of pods per plant and was found maximum (20.78) 
in the poultry manure incorporated treatments. But 
significant results were obtained in number of seeds per pod 
among all the treatment combinations. Maximum (5.80) 
number of seeds per pod was found in seeds treated with 
poultry manure liquid wash, poultry manure incorporated 
along with maize Stover mulch applied treatment. This 
maximum number of seeds per pod might be due to the 
greater production of assimilates, interaction effect of 
organic amendments resulted in greater uptake of nutrients 
and increased translocation of photosynthates, which holds 
better source-sink relationship. This finding was closely 
resembled to Gohain et al., 2017 and Karmore, 2016. The 
findings of Gunasekar et al., 2017 reported that higher 
number of seeds under primed treatment was might be due 
to the increased mobilization of nutrients results in 
increased number of filled seeds.  They also stated that it 
enhances the pollen fertilization and pollen abortion was 
less by induced calcium metabolism.  
          
Seed weight per plant also follows the same trend that the 
treatment involved all three organic amendments recorded 
the maximum seed weight. The Table 2 showed that seeds 
treated poultry manure liquid wash, poultry manure 
incorporated along with maize stover mulch applied 
treatment obtained the greater seed weight of 4.94 g per 
plant. This varies with test  weight,  number  of  seeds  per  
pod   and  number of  pods  per  plant.  This maximum  seed 
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Table 2. Effect of organic amendments on performance of black gram 
Treatments Plant 

height 
(cm) 

Nos. of 
seeds per 
pod 

Nos. of 
pods per 
plant 

Seed 
weight 
per plant 
(g) 

Test 
weight 
(g) 

Economic 
yield 
(kg ha-1) 

Stover 
yield 
(kg ha-1) 

Harvest 
index 
(%) 

T1 47.88 4.77 19.30 3.81 41.34 808.25 2169.31 27.13 
T2 48.79 4.80 19.33 3.86 42.52 829.12 2257.88 26.94 

T3 50.50 5.17 19.90 4.43 42.97 945.57 2358.12 28.58 
T4 48.17 4.78 19.17 3.83 41.79 809.89 2236.07 26.81 

T5 50.97 4.90 19.45 3.96 41.80 855.19 2370.84 26.48 
T6 51.65 5.30 20.00 4.39 41.43 947.68 2437.77 28.02 

T7 47.78 5.22 20.27 4.36 41.17 927.71 2292.80 28.98 

T8 49.18 5.28 20.73 4.50 40.87 961.79 2382.72 28.88 

T9 52.94 5.80 20.80 4.94 40.88 1045.13 2430.48 30.25 
T10 35.52 4.63 17.23 3.20 39.64 619.63 1691.58 26.41 

T11 37.94 4.70 17.33 3.22 39.69 630.90 1730.42 26.57 
T12 41.11 4.73 18.13 3.42 39.95 702.29 1955.66 26.58 

S.E.(m) ± 2.48 0.22 1.18 0.33 2.02 63.55 153.71 1.84 
C.D(P=0.05) 7.28 0.64 NS 0.97 NS 186.38 450.79 NS 

  
 

  
 Figure 1. Effect of organic amendments on economic yield obtained under different treatments 
 
weight was due to the interaction effect of organic 
amendments as described in above section stated by 
Gunasekar et al., 2017  
 
Non-significant results were obtained for the test weight 
under different treatment combinations. The maximum test 
weight (45.25 g) was recorded in T9 as shown in the Table 
2. This was deviating from the findings of Gunasekar et al., 
2017 and Kumar, 2006 because they reported that test 
weight varies significantly. The probable reason for non-
significant result might be due to the genotype of that 
variety.  
 
Grain yield and Stover yield  
The economic yield in the Table 2. And in the Figure 1. 
Showed  that  the   yield was greater  in    the   treatments     

consisted of   priming, mulching and manuring when 
compared to the yield obtained from control treatments 
similar to the seed weight per plant. As the grain yield 
depends on plant population, test weight, number of seeds 
per pod and number of pods per seed, the highest yield was 
obtained in the treatment consisted of poultry manure liquid 
wash, poultry manure incorporated along with maize stover 
mulch applied treatment (1,045.13 kg ha-1). The treatment 
T9 has a 69% of yield increase over the treatment T10. While 
comparing all the treatments, the treatments consisted of all 
the three organic amendments recorded the maximum yield 
when compared with treatments consisted of mulching and 
manuring or only manuring. The yield increase was higher 
(49%) in poultry manure incorporated treatment of T9 
followed by FYM and pig manure incorporated treatments 
of T3   (35%)   and   T6 (35%).    Application   of mulch  and 
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manure has increased the yield up to 52% in T8 of poultry 
manure, 36% in T5 of pig manure and 31% in T2 of FYM over 
the treatment T11 which consist of only mulch. Whereas 
application of manure alone has increased the yield upto 50% 
in poultry manure, 31% in pig manure and 30% in FYM over 
control (T10). All the poultry manure incorporated treatments 
recorded the higher yield. This might be because of the 
greater availability of nutrients mobilized and solubilized by 
the organic acids produced by the organisms. It helps in better 
nutrient uptake and crop performance. This highest yield 
under mulching, priming and manuring was supported by the 
findings of Kumar, 2006; Gunasekar et al., 2017 and Sharma 
and Abraham (2010). Significant result was recorded for the 
stover yield of black gram under different treatment 
combinations. The highest (2,430.48 kg ha-1) stover yield was 
recorded in the treatment of seeds treated with poultry 
manure liquid wash, poultry manure incorporated along with 
maize stover mulch applied treatment. Higher shoot biomass 
obtained in poultry manure treatment might be attributed to 
the nutrient availability which enhanced the physiological 
metabolism of plants and influenced the dry matter 
production (Gyamfi, 2016). The trend of increase in dry 
matter accumulation from T1 to T9 shows that the continued 
availability of 2017. 
 
manures (Sangeetha et al., 2013). The higher yield under 
mulched treatments was due to the decomposition of organic 
materials and soil temperature maintenance which was 
favourable for the soil micro- nutrients might extend the leaf 
area duration, providing an opportunity to increase the 
photosynthetic rate, which enhanced the biomass production 
(Amanullah et al., 2006). The difference might be due to the 
difference in accumulation of dry matter, number of pods per 
plant, number of seeds per pod. This was well agreed with the 
findings of Ulukan et al., 2003. 
         
Harvest index HI: 
Harvest index (HI) was found non-significant among all the 
treatment combinations. HI is the ratio of economic (grain) 
yield to total biological (grain + stover) yield i.e. how much 
dry matter is converted into grain yield. The more dry matter 
production with the continued availability of nutrients 
increased the vegetative yield and resulted in non-significant 
HI. The similar result was obtained for Kumar, 2006 and 
Yasir et al., 2014. 
 

Benefit cost ratio 
Gross return was found to be higher for T9 (Rs. 82,831.87), T8 

(Rs. 77,687.54), T6 (Rs. 77,447.82), T3 (Rs. 76,533.32), T7 
(Rs. 74,879.98) and T5 (Rs. 71,599.18) as shown in the 
Figure. 5.29. The higher net return was obtained for T9 (Rs. 
43,196.87) followed by T7 (Rs. 41,394.86), T8 (Rs. 
39,973.76), T6 (Rs. 36,685.07) and T3 (Rs. 31,503.64) was 
shown in the Figure. 5.30. The higher BCR was obtained 
under poultry manure incorporated treatments (T7 (2.24), T9 
(2.09), T8 (2.06)) and the pig manure incorporated treatments 
(T5 (1.56), T4 (1.67), T6 (1.69) and treatment with maize 
stover mulch (T11 (1.54)) recorded the lowest BCR. Similar 
findings under organic amendments were reported by 
Sutagundi, 2000; Sangeetha et al., 2013; Yadav and 
Lourduraj 2006; Choudhary and Bhambri, 2012; Gaire et al., 
2013; Inusah et al., 2013; Parmar et al., 2013; Tegen et al,. 
2016.  
 

4. Conclusion 
 
While comparing the different combinations, the treatments 
consists of manuring + seed priming + mulching recorded the 
maximum in all the observations when compared to the 
treatment of only manuring and manuring + mulching. 
Therefore, organic amendments can be applied together and 
the yield will be also maximum. Also, accepting any 
treatment recommendation depends on its economic viability. 
It may be concluded that among the organic amendments 
treatments there is significant differences in the yield and in 
BCR therefore, poultry manure may be preferred over the 
other manures and seed priming with poultry manure liquid 
wash along with application of mulch has given the highest 
yield of 1045.13 kg ha-1.  
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Table 3. Effect of organic amendments on economics of black gram 
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