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ABSTRACT

Majority of rubber plamatinm in Tripura are raised on denuded lands. Thes,

soils were once subjected to shifUng cultivation. Due to this reason, soils were \

highly degenerated and low in essential plant nutrient content. As a result crop

productivity o f these soils is less. However, rubber plants respond well to NPK

fertilizer particularly where soils are poor in nutrient status. In order to ap-

plyfertilizer judiciously in these soils, fertilitv status of soils under rubber

studied. As apart ofdiscriminatory)fertilizer recommendation (DFR) to growers,

about 3800 soil samples were collectedfrom planters [fields during 2003-2010 at

two depths viz. 0-30 cm and 30-60 cm. These soils were collectedfrom different rubber growing
locations of Tripura and were analyzedfor pH. organic carbon, available phosphorus, available
potassium and exchangeable calcium and magnesium to ascertain theirfertilitv status. Analysis
o fdata revealed that majority o fthe s-oils is acidic in reaction andpH o fthe soils varied fmm 3.86
to 5.90 with a mean value 0f4.56. Otganic carbon content ofthe soils rangedfrom 0.31 to 2.13
with a mean value o f0.89 percent. The soils were low (30%) to medium (65%) in otganic carbon
status. Available phosphorus status o fsoils under rubber nOvtow. Available potassium content
rangedfrom 1.5-60.1 with a mean value 0f5.32 mg/IOOgms o fsoil. Most ofthe rubbergmwing
soils were low (59 %) to medium (39%) in available potassium status. Exchangeable calcium
and magnesium were in .sufficiency range. Nutrient index for otganic carbon, phosphorus and
potassium was calculated and were found lower than 1.67 indicating poor fertility status o fthe
soils under rubber cultivation. On the basis o fnutrient index, a soilfertilit}’map at the subdivi-
sion levelfor organic carbon, available pho.sphorus andpotassium wasprepared based on which
fertilizer do.se can be optimized for achieving better productivin’ofthe crop and sustainability
o fsoil.
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Introduction Nadu lociiicd bctwL-en S" and 12"N Lalilude.
In India, rubber plantations arc traditionnliy raised However, due to (he increased deinand of
in the south-western part of India, mostly in the naiural Rihber and non-availabilily of land in

state o f K-eralaand Kanyakumari District of Tamil traditional regions, rubber cultivation is extended
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Soil fertilin map of the subdivisions in Tripura

to Northeastern states of India, particularly in
Tripura (20-28'~ Latitude).
rubber plantation was established dunng 1963

In Tnpura. initial
and large scale plantations, particularly by small
holders, were established from the early part of
1980. Af present, in Tripura around 59.000 ha land

IS under rubber plantation and rubber production

RtSKARCH

was about 25.87/5 ml (Anon.
2013). It is that
41,000 ha of
could be brought under rubber

e.stimated
another land
culiivation in due course.

Mo.st of the plantations are
lands

raised in the denuded

(hillocks/uplands). Majority

of the rubber growing soils

o

ofTripura belong to the order
Ultisol. Alfisol and Inceptisol.
Parent materials are generally
sedimcntar>’ in nature
containing sandstone and shale

whereas the traditional rubber

HGH  MEDIULM LOW  growmg soils vi/, Kerala
and Kanyakumari District of
Tamilnadu are laterite and

red soils in nature. In Tripura, texture of rubber
grou ing soils is sandy clay loam, sandy loam and

or clay loam wherea.s in traditional region, ihey
belong to clay or sandyclayloam. Soils under
rubber cultivation in Tripura arc acidic in reaction
and poor in nutrient status. These soili were once

subjected toshiftingculti\ation which was usuallv
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Table 1. General fertility status of soils* under rubber in Tripura

Parameter Ran”c

pH

Av.P(nig/100g soil)
AV.K (mg/l00g soil)
Ex.C'a** (Cniol p+)/I*g)
Ex.Mg** (Cmol(p+)/kg)

+ n=3862. ++ n - 1524 .depth O-ft0Ocm

preceded by burning oforganic mailer. As a result,
organic carbon ofthe soils under rubber in Tripura
is low. Physical condition of these soils like
aggregate stability, soil aeration is inferior to soils
of Kerala. Weeds like Imperaui cvlindrka (lalang
/ thatch grass) grow profusely in these soils which
also remove a considerable amount of nutrients.
Again due to high rain fall, essential cations are
also leached out, thereby further reducing the soil
fertility. As a result, crop yield in ihis location is
low in comparison to traditional rubber growing
belt. Therefore, regular application of fertilizer to
soil is necessary for maintaining the soil fertility at a
desired level to obtain optimum growth and yield of

rubber (Krishtiakumar and Potty, 1989 a; b).

Materials and methods

In Tripura, soil testing services in connection with
rubber cultivation and fertilizer recommendaiiun
was initiated during mid-eighties and a mobile soil
testing van (MST) was introduced during 19X7 to
cater to the need of rubber growers. The method
of collecting representative soil/ leafsamples from
field were demonstrated to iJie growers and (he
growers then collected
soil samples from their
field and brought to the Nutrient
laboratory for obtaining e )
recommendations on

Available P (mg/100 g soil)

fertilizer application. In

Available K (mg/100 g soil)

routine soil testing for
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Mean

discriminatory fertilizer
CV (%) recommendation
(DFR), representative

soil samples collected

6.2

from two depths viz,
0-30 cm and 30-60 cm
and were tested for soil
reaction (pH), organic
carbon (OC). available
phosphorus ()
available potassium (K)
and exchangeable calcium (Ca) and magnesium
(Mg). Data thus generated were compiled and
were classified as low. medium and high as per
the existing nutrient ratings (Table 2). During the
period 2003-2010, 3862 soil samples, received
from grower’s field in Tripura were analyzed.
They were compiled and fertility status of the
rubber growing soils of Tripura was evaluated.
The soil samples were further grouped district
and sub-division wise to assess the fertility status.
The nutrient index (NI)
carbon (OC). available phosphorus and available

in respect of oiganic

potassium were calculated (Rammoorthy and
Bajaj .1969):

NI - (L x1(Mx2fHx3). Total No of soil
samples analyzed where L , M and H are the
numberof soil samples falling underlow . medium
and higher category as per critical values fixed for
a given nutrient { Table 2), Nutrient Index value
of 1.67-2.33 is rated as medium and less than 167

is low and greater than 2.33 are high.

Results and discussion

(jeneral fertility status of soils under rubber

Table 2. Soil ferfllity standards for rubber pliintations

Low (L) Medium (M) Hii>h (1D

<075 0,75 - 15 >15
1.00 1.00-2.5 w25

< 5.00 5- 125 >2.5



Table 3. General fertiUtj- rating of the soils* underrubber in IVipura

Low

1838(47.6%) 1831 (47.4%)

3650 (94.5%) 170 (4.4%)

2263 (58.6%) 1510(39.1%)

up to a depth of 60 cm is presented in Table 1
Data showed that organic carbon content of the
soils under rubber ranged from 0.31 to 2.13 per
cent with a mean value of 0.89 per cent (Tabic
1). On an average, 95 per cent of the soils of this
region are either low or medium in organic carbon
content. Nutrient index for organic carbon is 1.57
indicating low fertility status. Choudhury ei al.,
(2001, 2004) worked out the nutrient index of
soils under rubber plantation in certain locations
of north-eastern slates and found that N1 values
for organic carbon ranged from 1,34-2.38 and

they were low to medium in status.

In the present study. NI values for organic carbon
under rubber soils of Tripura were also low, A
available was

wide variation in phosphorus

observed among the soils tested. The values
ranged from 0.0l to 5.19 mg/100 g with a mean
value 0f0.23 mg/I0Og soil. Majority of the soils
are falling under very low to low category and it
was ftirther coniirmed by its lower N1 value (1.06).

In other Northeastern states, NI for available P

Table 4. District-wise distribution of rubber area (ha) in Tripura

District Immature Mature
West 15,677 13.392
South 7,185 12.795
North 3,517 3,925
Dltalai 3,736 1,004
Total 30,115 31.116

1Son 31,3.13 (NRETC. Rubber Board, Agurtala)

High Nutrient Fertility
index rating
189 (4,9%)
42(1,1%)

ranged from 1- 1.14 indicating its poor status in
these soils (Choudhury ei al.,, 2001). Available
potassium content of soils under rubber in Tripura
ranged from 1.5 to 60.1 mg/100 g of soil with a
mean value of 5.32 mg/l0Og soil. About 58 per
cent of the soils were low in available potassium
and 39 per cent showed medium values. NI
value for potassium was found low (1.43). The
corresponding values for other Northeastern
states varied from 1.72-2.28 (Choudhury et ai.
2001) suggesting medium status for available

potassium.

In Tripura, majority of the soils under rubber
are poor in available potassium. Soil pH ranged
from 3.86 to 5.90 with a mean value 0f4.56. The
rubber soils of Tripura are predominantly acidic
in nature. Choudhury et a!.,, (2001, 2004) also
reported the similar pH values (3.94-5.97) while
working with rubber soils of other Northeastern
states. Distribution of rubber plantations in
different districts of Tripura is presented in Table
4. The state of Tripura has four districts viz. West,
South. North and Dhalai. Highest
area under plantation is in West

District followed by South.

Total(ha)
29.069 Though organic carbon status in
the four districts in Tripura showed
19,980
similar trend, but relatively high
7,442
organic carbon content was
4,740 observed under soils of West
61,231 District (Table 5). However, NI

values for organic carbon of the
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Table 5. District - wise ferfiUty rating oftlic rubber growing soUs in Tripura

Dis- No of

trict Distribut?o: (0":’) i :f\va.ilable ! Avattenic i
pies samples NI DIS;;I:1:IIZH o NI Diss‘:nl:g::;n o M

L M H L M H r. M K
West 2130 984 1054 89 158 2055 63 12 104 1402 703 23 1%

South 1248 617 55Q n 156 1143 84 21 110 696 509 53
North 378 181 176 20 157 355 20 3 1,06 136 238 14 169
Dhalai 106 54 44 8 1,56 98 8 0 1,07 44 61 2 160

Table 6.: Subdivision - wise fertility status of the rubber growing soils In Tripura
,S.u? No of OC(%) Available P Available K

division sam- Dis ribution of Distribution of Distribution of
ples samples NI samples NI .samples NI

1 M H L M 1l L M H
|.Sadar 460 162 281 16 168 45 8 4 103 372 78 10 12
2.Bishalgarh 618 250 216 23 142 610 6 2 102 451 162 5 127
3.Sonamura 658 266 356 36 165 643 13 3 103 440 214 4 134
4,Khowai 370 163 192 15 160 325 35 3 i1 IH 248 4 169
5.Teliamura 24 16 8 fl 1.33 24 0 0 1,16 20 4 0 116
6-Udaipur 298 168 116 14 148 278 13 7 108 148 141 9 153
T.Santirzar 92 57 31 4 142 O 7 5 118 6L 28 3 13
S.Belonia 360 140 20 167 311 34 4 112 203 147 10 146
9.Sabroom 170 68 90 13 167 157 i 2 i.08 101 65 4 143
10.Amarpur 328 185 123 20 150 306 Is 4 108 174 126 28 1%
Il.Dnagar 242 140 88 1 14X 230 9 1,06 82 154 6 1,69
12,Kailashr 86 20 62 4 197 kel 7 @ 1.08 22 60 4 i
IS.Kanchanpr 50 22 26 2 173 46 4 0 108 26 20 4 15
M.Kamalpur 106 54 1 44 s 156 8 s 9 1071 44 60 2 160

four districts are almost same and falling under
(1.57).

values of all the districts are low. Corresponding

low category Available phosphorus
nutrient index values are also tow. The available
phosphorus status of the rubber growing soils
of Tripura are low because of higher P-fixation
capacity due to formation of insoluble Fe and

Al-phosphatcs at low pH. Available potassium

8 } RBBULLETINtVOL31iN0.412013

content of the soils are low to medium status with
majority of the soils under west district (65.8%)
showed lower values {< 5mg/IOO g soil) whereas
most of ihe soils luidcr north district (62.9 %)
were relatively rich in available potassium and
classified as medium status. This is also revealed
in iheir higher Ni value (1.69) which is falling

under medium category. The State of Tripura has



seventeen sub-divisions out ofwhich soil samples
were collected from fourteen subdivisions for
DFR. Fertility status of these places is presented
in Table 6. On a perusal of soil fertility data
it is quite evident that soils under Kailasahar
subdivision of North District of Tripura are
relatively rich in organic carbon values (72.1 %)
and their N1 values for organic carbon was 1.97
su”esting that these soils are medium in fertility
status. The reason might be due to deposition
of soils from the nearby hills and lower rate of
decomposition of organic matter. Teliamura,
Santirbazar and Bishalgarh subdivision of Tripura
have lower soil oi*anic carbon values and their NI
values fororganic carbon were also low. Available

phosphorus status of all the subdivisions is poor

Nutrient index values ofthese places are also quite
low which ranged from 1.02 - 1.16. Available
potassium status of three subdivisions namely
Kailashar, Khowai and Dharmanagar have shown
medium status whereas Teliamura, Sadar and
Bishalgarh subdivision showed poor available
potassium content of soils. Higher potassium
values in Kailasahar and Dharmanagar could be
attributed to higher content of potassium-bearing
minerals present in these soils. The clay fraction
of rubber growing soils of Tripura contain an
appreciable amount of hydroxy - interlayer
-vermiculite minerals which can fix a substantial
amount of potassium in the clay matrices thereby
reducing their availability to plants. Nutrient
index values ofthese soils ranged from 1.16- 1.77
indicating the wide variability in the availability

of potassium.

In traditional rubber growing soils of Kerala,

nutrient indiccs (NI) for organic carbon,

phosphorus and potassium was reported by
Karthikakutty Anuna et al., (1991). They found
that NI for organic carbon ranged from 1.91-

2.71 with a mean value of 2.29. Similarly, NI for

RESEARCH

available phosphorus and potassium ranged from
1.1-1.55 and 1.27 - 1.84 respectively. In general,
N1 values oforganic carbon under rubber soils of
Kerala are higher than soils of Tripura whereas
NI values for phosphorus and potassium are
comparable.

Available nutrient status under rubber growing
soils of Tripura was evaluated. A soil fertility
map at the subdivision level for organic carbon,
available phosphorus and potassium is prepared.
On the basis of this a subdivision wise revised
fertilizer

general recommendation can be

formulated which will be a step forward in
the direction of optimum use of fertilizers for
improving the productivity and sustainability of

the soil.
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