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ABSTRACT

Available nutrient status of soil was studied for the rubber
growing districts of Meghalaya (East Garo Hills, West Garo Hills
and Ri Bhoi), Mizoram (Kolasib), Manipur (Churachandpur) and
southern part of Assam (Karimganj, Cachar and Karbi Angiong).
Soil test results were categorized as low, medium and high based
on soil fertility ratings for rubber. Results revealed that the soil
reaction (pH) ranged from very strong (4.50) to medium acidic
(5.33). Nutrient index values showed that organic carbon content
of Cachar (1.34) and Churachandpur (1.63) were low while it was
medium for Karimganj (1.96), Karbi Anglong (1.82), Kolasib (2.14),
Ri Bhoi (2.00) and East Garo hills (2.19) disricts. West Garo
hills (2.38) showed high organic carbon content. Nutrient indices
and fertility ratings for available phosphorus revealed that its status
was low in all the places studied and its value ranged from 1.00
to 1.14. Available potassium status was medium for soils of the
region and the nutrient indices varied from 1.72 to 2.28.

INTRODUCTION

The growing demand for natural rubber (NR) all over the world has emphasized
the need for substantial increase in the total production of NR. Productivity
enhancement alone cannot bridge the gap between production and consumption and
the only alternative has been expansion of the area under the crop. In India, rubber
cultivation tiill 1960s, was confined to the south west, mostly Kerala state,
Kanyakumari district of Tamil Nadu and Andaman and Nicobar island, located between
8 to 12°N. Scope for expansion of the crop in this traditional belt is little due to non-
availability of land. The only practical solution, therefore, has been extending rubber
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cuitivation to non-traditional region like North East. The present area under rubber
cultivation in Assam, Meghalaya, Manipur and Mizoram are 11644, 3863, 1610 and
543 hectares respectively (Rubber board, 2001). For establishment of rubber
plantations and maintenance of yield at a sustained level, utmost care should be
taken and adequate agro-management practices should be strictly followed. For
adequate application of fertilizer and maintenance of good soil health. knowiedge of
soil fertility status of the area is of utmost importance. In this paper an attempt has
been made to evaluate the available nutrient status of soils in the rubber growing
districts of Meghalaya, Mizoram, Manipur and southern paris of Assam.

MATERIALS AND METHODS

Soil samples were collected from two depths (0.30 and 30-60cm) from the areas
under ruber cultivation in Meghalaya (East Garo Hills, West Garo Hills and Ri Bhoi),
Mizoram (Kolasib), Manipur (Churachandpur) and southern districts of Assam
(Karimganj, Karbi Anglong and Cachar. Standard methods were followed for analysis
of the soil samples (Jackson, 1873). After analyzing the samples, soil test values
were categorized as low, medium and high for organic carbon, available phosphorus
and potassium based on fertility ratings fixed for rubber as given in Table 1. Nutrient
indices for organic carbon, available phosphorus and potassium were caiculated
using the formula given by Parker et al (1951). For interpretation of nutrient indices
the limits suggested by Ramamoorthy and Bajaj (1969) were adopied.

RESULTS AND DISCUSSION

Soil reaction is acidic for all the places studied and ranged from very strong to
medium (Table 2). Top layer (0.30cm) showed higher pH values than bottom layer
(30-60cm) of soils for ail the places studied. Soils from Meghalaya were iess acidic
compared to rest of the areas. Lowest pH was observed in the soils from Karimganj
district of Assam. Organic carbon content of soils showed wide variation from place
to place as well as with depth. The mean maximum organic carbon content of soil
was observed in East Garo Hill district (1.82%) while Cachar district showed the
minimum value (0.69%). Orgaic carbon content was observed as decreasing with
increasing depth. Majority of soil samples from Cachar district (65.91%) tested low
while in East Garo Hills disrict 58.47% samples tested medium and 30.51% tested
high organic carbon content.(Table 3) Nutrient indices and fertility ratings (Table 4)
showed that organic carbon content was low in Cachar and Churachandpur, medium
in Karimganj, Karbi Anglong, Kolasib, Ri bhoi and East Garo Hills and high in West
Garo Hills district. Places with previous history of jhum cultivation (shifting cultivation)
showed lower range of organic carbon (Datta et al, 2001). Good cultural management
practices including maintenance of leguminous cover crop (Puereria phaseoloides,
Mucana bracteata etc.) in the immature phase of rubber cultivation was the reason
for building up of organic matter in surface layer of soil (Krishna kumar et al, 1990).

Similar to organic carbon, available phosphorus toc was observed to be higher in
surface layer compared to subsurface layer (Table 2). Soil samples from all the
places tested iow for available phosphorus (Table 3 and 4). In most of the places
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hundred per cent samples tested low in available phosphorus status. Only few
samples from Karbi Anglong (7.55%), Silchar (4.54%), Ziribam (13.89%) and West
Garo Hills (2.22%) showed medium ievel of available phosphorus. The low status of
available phosphorus may be attributed to the acidic nature of the soil of the region
with high iron and aluminum content and prone to fixation of applied phosphorus
(Battacharya ef al, 1998). Available potassim content in soils from all the places
showed wide variations (Table 2). Though the nutrient index and fertility ranges lie in
the medium ranges (Table 4) for all the places studied, still the variation was very
wide in terms of per cent scil samples sowing low, medium and high available
potassium content (Table 3). In Karimganj district, 44.30% sampies showed low
ievel of avaiiable potassium content fellowed by Silchar (34.09%) Majerity of the
samples from the region except Kargimganj showed medium level of available
potassium. Highest percentage of samples showing high level of available potassium
content was observed in Ziribam (38.89%) followed by East Garo Hilis'(32.20%).
Dominance of 1:1 type of clay mineral (Kaolinite) in the soils of the region and'the
resultant leaching loss of native as well as applied potassium may be the reason for
iow available potassium content of the soil (Das ef a/, 1876).

Keeping in mind the wide variation in organic carbon, avaiiable phosphorus and
potassium status of soils of the region, soil fertility management practices should
be adopted with utmost care. Maintenance of ieguminious ground cover crop shouid
be encouraged during the immature phase of the crop for build up of soil organic
matter as well as prevention of soil erosion due to rain water.
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Table 1- Soil fertility ratings for rubber

Fertilizer News..

Nutrient Low Medium High

Organic Caron (%) <0.75 0.75-1.50 >1.50
Phosphorus (mg/i00g) <1.00 1.00-2.50 >2.50
Potassium (mg/100g) <5.00 5.00-12.50 >12.50

Table 3 - Percent soil sample categorized as low (L), medium (M) and high (H)

Location Depth Organic Carbon Phosphorus Potassium
' (cm) L M H L M H L M H
Karimganj 030 1392 7595 1013 100 0 0 4430 3924 1646
3060 6582 3038 380 100 0 0 5949 2405 1646
Cachar 030 6591 3409 0 85.45 4.50 o 3409 4545 2045
3060 8409 1591 0 100 1] 0 4318 3864 18.18
Karbi Angiong 030 2924 5843 1132 9245 755 0 1321 5472 3208
3060 5000 4434 566 96.23 377 0 1981 6415 16.04
Churachandpur 030 4444 4861 694 86.11 1389 O 2222 3889 3889
3060 6528 3472 0 97.22 2.78 0 2778 3611 36.11
Kolasib 0.30 116 8372 15.12 100 0 0 0 7807 2093
3060 1617 8140 233 100 0 0 . 465 8488 1047
Ri Bhoi 0-30 588 8824 588 100 0 0 11.76 6471 2353
3060 4705 5294 0 100 0 0 0 7647 2353
East Garo Hills 030 11.02 5847 3051 100 Q 0 424 6356 3220
3060 1271 7773 1356 100 0 0 763 7288 1949
West Garo Hilis 0-30 222 5178 4000 9778 2.22 0 177 6667 2556
3060 1889 6556 1556 100 0 0 1222 6556 2222

Table 4 Nutrient indices and fertility ratings

Locaton Nutrient Index Fertility Rating

0.C. P K O.C. P K
Karimganj 1.96 1.00 1.72 M L M
Cachar 1.34 1.05 1.86 L L M
Karbianglong 1.82 1.08 2.19 M L M
Churachandpur 1.63 i.14 2.17 L L. M
Kelasib 2.14 1.00 2.21 M L M
Ri Bhoi 2.00 1.00 212 M L M
East Garo Hills 2.19 1.00 2.28 M L M
West Garo Hills 2.38 1.02 2.18 H L M
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