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ABSTRACT

M ajority  o f  ru b b er p la m a tin m  in Tripura are ra ised  on d enuded  lands. Thes, 

so ils  w ere o n ce  su b jec te d  to sh ifU ng cultivation. D ue to th is reason, so ils  w ere \ 

h igh ly  deg en era ted  a n d  low  in essen tia l p la n t nu trien t content. A s  a result crop  I 
pro d u ctiv ity  o f  these so ils  is less. However, rubber p la n ts  respond  w ell to N P K  I 
fe r t i liz e r  p a r tic u la r ly  w here so ils  are p o o r  in nutrien t status. In  order to ap ­

p ly  fe r t i liz e r  ju d ic io u s ly  in these  so ils , fe r t i li tv  sta tus o f  so ils  under rubber 

s tudied . A s  a  p a r t o f  discriminatory) fe r t i liz e r  recom m endation  (D FR) to growers, 

abou t 3 800  so il sa m p les  w ere co llec ted  fro m  plan ters  [fields during  2003-2010 at 

tw o d ep ths  viz. 0 -3 0  cm  a n d  30-60  cm. These so ils  were co llec ted  fro m  different rubber growing 

locations o f  Tripura a nd  w ere a n a lyzed  f o r  pH . organic carbon, available phosphorus, available 

p o ta ssiu m  a n d  exchangeab le  ca lc ium  a n d  m agnesium  to ascerta in  their fe r t i li tv  status. Analysis 

o f  da ta  revea led  tha t m a jority  o f  the s-oils is acid ic in reaction a n d  p H  o f  the so ils  varied fm m  3.86 

to 5 .90  w ith a  m ean va lue  o f  4.56. O tg a n ic  carbon con ten t o f  the so ils  ranged  fro m  0.31 to 2.13 

with a  m ean va lue o f  0 .89 percent. The so ils  w ere low  (30% ) to m edium  (65% ) in otganic carbon 

status. A vailable phosphorus sta tus o f  so ils  under rubber  n ’O-v tow. Available potassium  content 

ra n g ed  fro m  1.5-60.1 w ith a m ean value o f  5 .32 mg/IOOgms o f  soil. M ost o f  the rubber gmwing 

so ils  w ere lo w  (59  % ) to m edium  (39% ) in available po tassium  status. Exchangeable calcium 

a n d  m agnesium  w ere in .sufficiency range. N u trien t index fo r  o tgan ic  carbon, phosphorus and 

p o ta ssiu m  w as ca lcu la ted  a n d  w ere fo u n d  low er than 1.67 ind ica ting  p o o r  fertility status o f  the 

so ils  under ru b b er cultivation. O n th e  basis o f  nutrien t index, a  so il fe r tilit} ’ m ap a t the subdivi­

s io n  leve l f o r  organic carbon, ava ilab le  pho.sphorus a n d  po tassium  w as prepared  based  on which 

fe r t i liz e r  do.se can b e  o p tim ized  fo r  ach ieving  better p ro d u ctiv in ’ o f  the crop an d  sustainability 

o f  soil.

K ey w ords: R ubber soils, Fen ilily . N utrient index, F enilily  m ap. Tripura
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In  India, rubber p lan tations arc traditionnliy  raised How ever, due to (he increased deinand of

in  the south-w estern  part o f  India, m ostly in the naiural Rihber and non-availabilily  of land in

state  o f  K-erala and  K anyakum ari D istrict o f  Tamil traditional regions, rubber cultivation is extended
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Soil fe r t i l in  m a p  o f  th e  su b d iv is io n s  in

to N ortheastern states o f  India, particu larly  in 

Tripura (2 0 -2 8 '^  Latitude). In T npura . initial 

rubber plan tation  w as estab lished  d u n n g  1963 

and large scale p lan tations, particu larly  by small 

holders, w ere estab lished  from  the early  part o f  

1980. Af present, in Tripura around 59 .000  ha land 

IS under rubber p lan tation  and rubber production

w as about 25.87,'5 ml (A non. 

2013). It is e.stimated that 

another 41,000 ha o f  land 

could be brought under rubber 

culiivation  in due course.

Mo.st o f  the plantations are 

raised in the denuded lands 

(h illocks/uplands). M ajority 

o f  the rubber grow ing  soils 

o fT r ip u ra  belong to the order 

Ultisol. Alfisol and Inceptisol. 

Parent m aterials are generally  

sedim cntar>’ in nature 

conta in ing  sandstone and shale 

w hereas the traditional rubber 

grow m g soils v i/, Kerala 

and K anyakum ari District o f  

Tam ilnadu are laterite and 

red soils in nature. In Tripura, texture o f  rubber 

g ro u  ing soils is sandy clay loam , sandy loam  and 

o r 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. T hese so ili w ere once 

subjected to s h if tin g c u lti\a tio n  w hich w as usuallv
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Table 1. G e n era l fertility  s ta tu s  o f  soils* u n d e r ru b b e r  in T rip u ra

P a ra m e te r

pH

Av.P(nig/100g soil)

A v.K  (m g /lO O g  so i l )

Ex.C'a** (Cniol p+)/l^g)

Ex.Mg** (Cmol(p+)/kg)

R an ^ c M ean C V (% )

6.2

•  n=3862. • •  n -  1524 . dep th  O-ftO cm

preceded  by burn ing  o f  organic m ailer. As a result, 

organic carbon o f  the soils under rubber in Tripura 

is low. Physical condition  o f  these soils like 

aggregate stability , soil aeration  is in ferio r to soils 

o f  K erala. W eeds like Im peraui c v lin d rk a  (lalang 

/ thatch  g rass) grow  pro fusely  in these soils w hich 

a lso  rem ove a  considerab le am ount o f  nutrients. 

A gain due to high  rain fall, essential ca tions are 

also  leached  out, thereby  further reducing  the soil 

fertility. A s a result, crop  yield in ihis location is 

low  in com parison  to traditional rubber grow ing  

belt. T herefore, regu la r applica tion  o f  fe rtilizer to 

soil is necessary for maintaining the soil fertility at a 

desired level to  obtain optimum  grow th and yield o f 

rubber (K rishtiakum ar and Potty, 1989 a; b). 

M aterials and  m ethods 
In Tripura , soil testing  serv ices in connection  with 

ru b b er cu ltivation  and fe rtilizer recom m endaiiun  

w as in itia ted  du ring  m id -eigh ties and a m obile soil 

testing  van (M S T ) w as introduced  du ring  19X7 to 

ca te r to  the need o f  rubber grow ers. T he m ethod 

o f  co llec ting  rep resenta tive soil/ leaf sam ples from 

field w ere dem onstrated to iJie grow ers and (he 

grow ers then collected

discrim inatory fertilizer

r e c o m m e n d a t i o n
(D FR), representative 

soil samples collected 

from two depths viz, 

0-30 cm and 30-60 cm 

and w ere tested for soil 

reaction (pH), organic 

carbon (OC). available 

phosphorus (p) 

available potassium (K) 
and exchangeable calcium  (Ca) and magnesium 

(M g). Data thus generated were compiled and 

w ere classified as low. medium and high as per 

the ex isting  nutrient ratings (Table 2). During the 

period 2003-2010, 3862 soil samples, received 

from g ro w er’s field in Tripura were analyzed. 

T hey  w ere com piled and fertility status of the 

rubber g row ing  soils o f  Tripura was evaluated. 

T he soil sam ples w ere further grouped district 

and sub-division w ise to assess the fertility status. 

T he nutrient index (N l) in respect o f oiganic 

carbon (O C ). availab le phosphorus and available 

potassium  w ere calculated (Rammoorthy and 

Bajaj .1 9 6 9 ):

Nl -  (L ,x 1 ( M X 2 f  H X 3 ). Total No of soil 

sam ples analyzed  w here L , M and H are the 

num ber o f  soil sam ples falling under lo w . medium 

and h igher category as per critical values fixed for 

a given nutrient { Table 2 ) ,  Nutrient Index value 

o f  1.67-2.33 is rated as medium  and less than 1.67 

is low and greater than 2.33 are high.

Results and discussion
(jenera l fertility status o f  soils under rubber

soil sam ples from  their 

field and  brought to the 

labora tory  for ob tain ing  

recom m endations on 

fe rtilizer application. In 

routine soil testing  for

Table 2. Soil ferflllty  s ta n d a rd s  fo r ru b b e r pliintations

N u t r i e n t L o w ( L ) M e d i u m  ( M ) H ii>h ( ID

{ ) C '(% ) <  0 ,7 5 0 ,7 5  - 1.5 > 1 .5

A v a ila b le  P  ( m g /1 0 0  g  so il) 1 .00 1 .0 0 - 2 .5 '•  2.5

A v a i la b le  K  ( m g /1 0 0  g  so il) <  5 .0 0 5 -  12.5 > 2 .5
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Table 3. G e n era l fertiUtj- ra tin g  o f  th e  soils* u n d e r ru b b e r  in  IV ip u ra

L ow H igh N u tr ie n t
index

F ertility
r a tin g

1838(47.6% ) 1831 (47.4%) 189 (4,9%)

3650 (94.5%) 170 (4.4%) 42(1,1% )

2263 (58.6%) 1510(39.1% )

up to a  depth o f  60  cm  is p resented  in Table 1. 

D ata show ed that organic ca rbon  conten t o f  the 

soils under rubber ranged  from  0.31 to 2.13 per 

cent w ith a m ean value  o f  0 .89  p er cent (Tabic 

1). O n an average , 95 per cent o f  the soils o f  this 

region are either low  o r m edium  in organic carbon 

content. N u trien t index fo r organic carbon is 1.57 

indicating low  fertility  status. C houdhury  ei al., 

(2001, 2004) w orked  out the nutrien t index  o f  

soils u nder ru bber plan tation  in certain  locations 

o f  north-eastern slates and  found that N1 values 

for organic ca rbon  ranged  from  1,34-2.38 and 

they w ere low  to m edium  in status.

In the p resent study. N I values fo r organic carbon 

under rubber soils o f  T ripura w ere also  low, A 

w ide varia tion  in availab le phosphorus w as 

observed am ong the so ils  tested. T he values 

ranged from  O.OI to  5 .19 m g/100 g  w ith  a  mean 

value o f  0.23 mg/lOOg so il. M ajo rity  o f  the soils 

are falling u nder very  low  to low  ca tegory  and it 

was ftirther coniirm ed by its low er N I value  (1.06). 

In o ther N ortheastern  states, NI fo r availab le P

Table 4. D istrict-w ise d is tr ib u tio n  o f  ru b b e r  a re a  (ha ) in T rip u ra

D istric t I m m a tu re M a tu re T o ta l(h a )

West 15,677 13.392 29.069

South 7,185 12.795 19,980

North 3,517 3,925 7,442

Dltalai 3,736 1,004 4,740

Total 30,115 31.116 61,231

IS on 3 1,3.13 ( N R E T C . R ubber Board, A gurtala)

ranged from  1- 1.14 ind icating  its poor status in 

these soils (C houdhury  ei al., 2001). A vailable 

potassium  con ten t o f  so ils  under rubber in Tripura 

ranged from  1.5 to 60.1 m g/100 g  o f  soil w ith a 

m ean value o f  5.32 mg/lOOg soil. A bout 58 p er 

cent o f  the soils w ere low  in availab le potassium  

and 39 p er cen t show ed m edium  values. NI 

value for po tassium  w as found low  (1.43). The 

co rresponding  values fo r o ther N ortheastern 

s tates varied from  1.72-2.28 (C houdhury  et a i .  

2001) suggesting  m edium  status for availab le 

potassium .

In Tripura, m ajority  o f  the so ils  under rubber 

are poor in availab le potassium . Soil pH  ranged 

from  3 .86 to  5 .90  w ith a m ean value o f  4 .56 . T he 

rubber soils o f  T ripura are p redom inantly  acidic 

in nature. C houdhury  e t a!., (2001, 2004) also 

reported  the s im ilar pH  values (3 .94-5 .97) w hile 

w orking  w ith  rubber soils o f  o ther N ortheastern 

states. D istribu tion  o f  rubber p lan tations in 

d ifferen t d istricts o f  T ripura is presented  in Table

4. T he s tate  o f  T ripura has four d istricts viz. W est, 

S outh. N orth and  D halai. H ighest 

area under p lan tation  is in W est 

D istrict fo llow ed by  South. 

T hough organic carbon status in 

the four d istricts in  T ripura show ed 

s im ilar trend , but re la tive ly  high 

organic carbon conten t was 

observed  un d er soils o f  W est 

D istrict (Table 5). H ow ever, N I 

values for organic carbon o f  the
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T able 5. D is tric t -  w ise ferfiUty ra tin g  o f  tlic ru b b e r  g row ing  soUs in T rip u ra

D is­
t r ic t

N o o f O C (% ) A vailab le  P A vaiiahic kr

p ies
Dis tribu tion  of 

samples Nl
Distribution of 

samples Nl
Distribution of 

samDle« Ml
L M H L M H r. M K

nIJ

West 2130 984 1054 89 1.58 2055 63 12 1.04 1402 703 23 1,35
South 1248 617 55Q 71 1.56 1143 84 21 l.IO 696 509 53
North 378 181 176 20 1.57 355 20 3 1,06 136 238 14 1.69
Dhalai 106 54 44 8 1,56 98 8 0 1,07 44 61 2 1-60

T able 6 . :  Subdiv ision  - w ise fertility  s ta tu s  o f  th e  ru b b e r  grow ing  soils In T ripu ra

S ub
d iv ision

N o o f O C (% ) A v ailab le  P A vailable K
sa m ­
ples

Dis ribution of 
samples Nl

Distribution of 
samples Nl

Distribution of 
.samples Nl

1. M H L M II L M H
l.Sadar 460 162 281 16 1.68 45 8 4 1,03 372 78 10 1.21
2.Bishalgarh 618 250 216 23 1.42 610 6 2 1,02 451 162 5 1.27
3.Sonamura 658 266 356 36 1,65 643 13 3 !.03 440 214 4 1.34
4,Khowai 370 163 192 15 1.60 325 35 3 1.11 IIH 248 4 1.69
5.Teliamura 24 16 8 fl 1.33 24 0 0 1,16 20 4 0 1.16

6-Udaipur 298 168 116 14 1,48 278 13 7 1,08 148 141 9 1,53

T.Santirzar 92 57 31 4 1.42 SO 7 5 1.18 61 28 3 1,37

S.Belonia 360 140 20 21 1.67 311 34 4 1,12 203 147 10 1.46

9.Sabroom 170 68 90 13 1.67 157 11 2 i.08 101 65 4 1,43

lO.Amarpur 328 185 123 20 1,50 306 IS 4 1,08 174 126 28 1.55

ll.D nagar 242 140 88 14 1.4X 230 9 1,06 82 154 6 1,69

12,Kailashr 86 20 62 4 1.97 79 7 (1 1.08 22 60 4 1,77

IS.Kanchanpr 50 22 26 2 1.73 46 4 0 1.08 26 20 4 1.56

M.Kamalpur 106 54 1 44 S 1,56 ‘>8 s {) 1.07 1 44 60 2 1.60

four d istricts are alm ost sam e and falling under 

low  ca tegory  (1.57). Available phosphorus 

values o f  all the d istricts are low. C orresponding  

nutrien t index values are also  tow. T he available 

phosphorus status o f  the rubber grow ing  soils 

o f  T ripura are low  because o f  h igher P-fixation 

capac ity  due to  form ation o f  insoluble Fe and 

A l-phosphatcs at low  pH . A vailable potassium

content o f  the soils are low to medium  status with 

m ajority  o f  the soils under west district (65.8%) 

show ed low er values {< 5mg/IOO g soil) whereas 

m ost o f  ihe soils luidcr north district (62.9 %) 

w ere relatively rich in available potassium and 

classified as medium  status. This is also revealed 

in iheir h igher Ni value (1.69) which is falling 

under m edium  category. The State o f  Tripura has
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seventeen sub-d iv isions out o f  w h ich  soil sam ples 

w ere co llec ted  from  fourteen  subdiv isions for 

DFR. F ertility  status o f  these  p laces is p resented  

in Table 6. O n a  perusal o f  soil fertility  data 

it is qu ite  ev iden t tha t so ils  under K ailasahar 

subdivision o f  N orth D istrict o f  T ripura are 

relatively rich  in organic carbon values (72.1 % ) 

and their N I values fo r organic carbon w as 1.97 

s u ^ e s t in g  th a t these  so ils  are m edium  in fertility  

status. T he reason  m igh t be due to  deposition 

o f  soils from  th e  n ea rb y  hills and low er ra te  o f  

decom position o f  organic m atter. Teliam ura, 

Santirbazar and  B ishalgarh  subdiv ision  o f  Tripura 

have low er soil o i^an ic  carbon values and  their Nl 

values fo r organic carbon w ere also  low. A vailable 

phosphorus status o f  a ll the subd iv isions is p o o r 

N utrient index values o f  these  places are also  quite 

low w hich  ranged  from  1.02 - 1.16. A vailable 

potassium  status o f  th ree subd iv isions nam ely 

Kailashar, K how ai and  D harm anagar have show n 

m edium  status w hereas Teliam ura, S adar and 

B ishalgarh subdiv ision  show ed p o o r availab le 

potassium  con ten t o f  soils. H igher potassium  

values in  K ailasahar and  D harm anagar could  be 

attributed to h igher conten t o f  po tassium -bearing  

m inerals p resent in these soils. T he clay fraction 

o f  rubber g row ing  so ils  o f  T ripura conta in  an 

appreciable am ount o f  hydroxy - in terlayer 

-ve rm icu lite  m inera ls w hich  can fix a substantial 

am ount o f  po tassium  in the clay m atrices thereby  

reducing their ava ilab ility  to plants. N u trien t 

index values o f  these soils ranged  from  1 .16 - 1.77 

indicating the w ide variab ility  in the availab ility  

o f  potassium .

In traditional rubber g row ing  soils o f  K erala, 

nutrient indiccs (N l) fo r organic carbon, 

phosphorus and potassium  w as reported  by 

K arthikakutty  A nuna et a l., (1991). T hey  found 

that N l for organic carbon ranged  from 1.91- 

2.71 with a  m ean value o f  2.29. S im ilarly, N I for

availab le phosphorus and  potassium  ranged  from  

1 .1 -1 .5 5  and 1.27 - 1.84 respectively. In general, 

N I values o f  organic carbon un d er rubber soils o f  

K erala are h igher than soils o f  T ripura w hereas 

N I values fo r phosphorus and potassium  are 

com parable.

A vailable nutrien t status under rubber grow ing  

soils o f  T ripura w as evaluated . A  soil fertility  

m ap at the subdiv ision  level for organic carbon, 

available phosphorus and  potassium  is prepared. 

O n the basis o f  this a  subdivision w ise revised 

general fe rtilizer recom m endation  can be 

form ula ted  w hich  will be a step forw ard  in 

the direc tion  o f  op tim um  use o f  fertilizers for 

im proving  the productiv ity  and sustainability  o f  

the soil.
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