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ABSTRACT

experimenJ conducted at RRII,
Regional Resear^ Station, Agartala were analysed to m onitor the changes in  available nutrient 
status due to application o f fe r ti! i« rs . H igher level* o f P application as rock phosphate resulted in  
^ f i c a n t  increase o f available soil P (Bray H) at PI and P2 (30 kg and 60 kg P ,O Aa respectively)
^ e  cowentration o f available P also increased over the yeare indicating a bu ildup in  the lo i l .  The
magnitudeofchange in availableKwith varying levelsoffertilizerKwas less compared toP thoueh
the trend v.as sim ilar. M o b ility  o f K  was noticed down the soil profile. The status o f Ca was
co n » m itU n tw .th th e le v e lo fro c k p h o sp h a te a p p lie d .S tu d y in d ic a te d lh a th ig h e rle v e J8 o fn u tr ie n t
Uvel's*^ cnsequent high soil available nutrient status resulted in  higher leaf nutrient

IN TR O D U C T IO N

T h e c u ltiv a tio n  o f  r u b b e r  w a s  in t ro ­
duced  in T ripura in  th e  early  60’s. To m eet the 
n eed  for expansion of area u n d e r ru b b er in the 
coun try , large areas are  to be  b ro u g h t in to  cul­
tivation  in  this non  traditional ru b b er g row ing  
sta te , w ith  im m ense potential. M ost o f the areas 
available a re  d eg raded  forests, a good  p o rtion  
once subjected to sh ifting  cu ltivation  th u s no t 
a d eq u a te  in  nu trien t contents to  su p p o rt success­
ful crop  p roduction  (K rishna K um ar and  P otty  
1989). T hough stud ies have been carried o u t on 
the physical and  chem ical p roperties o f soils u n d er 
Hevea v is vis o ther ecosystem s, a  specific s tu d y  
o f th e  soil w ith  reference to  th e  dynam ics o f 
nu trien ts is no t available. It w as therefore felt 
w orthw hile  evaluating  th e  resu lts o f a long term  
fertilizer experim ent on  rubber in  T ripura w ith  
a view  to  m onito ring  the changes o f nu trien ts  
m  the soil w ith  respect to  fertilizer application.

M ATERIALS A N D  M ETH O D S

Soil and  leaf analytical da ta  from  a nu tri­
tional tria l p lan ted  in  1980 w ith  clone RRIM

600 w as tak en  fo r  a s se s s in g  th e  ch an g es  in  
nu trien t levels in  soil an d  leaf d u e  to  fertilizer 
application. Theexp>eriment w as laid  o u t in 1980 
a t th e  RRII, Regional Research S tation, A gartala 
a t 23° 53' N  and  91® 15' E lo n g itu d e  a t a n  a ltitude 
o f 16.6 M  above MSL.

Soil S am ples w e re  co llec ted  fro m  th e  
patches w here fertilization w as g iven  p eriod i­
cally. The shade leaves from  th e  low er w horls 
w ere collected fo r leaf analysis. O rgan ic carbon 
w a s  d e te rm in e d  b y  W a lk le y  a n d  B lack 's 
m e th o d s  a s  d e s c r ib e d  b y  J a c k so n  (1973). 
A v a ila b le  P  u s in g  B ray  II a n d  a v a i la b le  
p o tassium  using  M organs (1941) reag en t w ere 
estim ated . Calcium  and m agnesium  w as esti­
m ated  using  titrim etric m ethod  as described  by 
Jack so n  (1973). The d a ta  w a s  a n a ly se d  fo r 
statistical interpretation.

RESULTS A N D  D ISC U SSIO N

D ate on  soil orgaruc carbon  an d  available 
n u trien t sta tus are  sum m arized  in Table I.

T he changes in  o rgan ic  ca rb o n  con ten t
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does no t sh o w  a  defin ite trend  over the years. 
O rganic carbon  con ten t is low er in th e  subsurface 
layer. The enrichm ent o f organic carbon  in  th e  
su rface layer o f ru b b er grow ing soil has been 
a ttribu ted  to  a n  appreciable am o u n t o f litter foil, 
resid u a l effect o f cover crop (K rishna K um ar el 
al., 1991). C o m p ared  to  o ther p lan ta tion  forestry  
species the su b - surface enrichm ent o f organic 
ca rb o n  (Table I) in  th e  soils im d er ru b b e r is  
app reciab le  an d  th is is d u e  to translocation  of 
h u m ic  su b s tan ces d u e  to  com parative ly  h igh

precipitations.

The m ean  available p h o s p h o n » s ta tu s  in 
the soil show ed a b u ild u p  over th e  years. The 
data  p resen ted  are  from  th e  5 th  year o f p lan ting  
and  th e  tren d  show s a g rad u a l increase u p  to the 
8 th y ear o f  p lan ting  and  th en  a decline {Table 
I). T he p lan ta tion  en tered  th e  y ield ing  p h a se  in 
1989 and  subsequently  a m aginal red u c tio n  in 
the available p h o sphorus s ta tu s  is m anifested.

Tablet. Annual change in  available nutrient s ta tus o f aoit (mg/100 gm soil]

198S 1966 1988 1989 1990 1991

Organk: A 0.68 0.86 0.86 0.75 0.74 0.95
cartxxi (%} B 0.68 0.67 0.70 0.66 0.60 0.62

Pttosphorus A 0.54 0.60 0.68 0.49 0 ^ 0.33
—  B 0.29 0.32 0.38 0.35 0.13 0.31

Potassium A 4.76 4.54 3.S0 4.01 3.33 4.57
8 4.52 3.34 2.98 3.21 3.04 4.10

Calcium A 6.13 10.53 11.80 11.51 1 1 ^ 21.76
(In P Plot) B 5.07 6.53 9.27 9.59 9.04 16.78

Magnesium A 3.28 3.24 4.07 3.90 6.10 7.51
(In P Pk3t) B 2.62 2.97 3.79 3.10 4.25 6.52

A - 0 - 3 0 c m  B -3 0  - 60 cm

Tabtell. Changes in  mean soil nutrient values from  1985 to  1991 w ith varying nutrient dosages (mg/100 gm soil}

Levels CD Percentage increment
0 1 2 (P=0.05) Oto 1 0 t o 2 1 to 2

Phosphorus A 0.21 0.49 0.79 0.21 133.33 276.19 61.22
B 0.20 0.26 0.41 0.12 30.00 105.00 57.00

Potassium A 2,77 3.38 4.92 1.87 40.07 77.62 26.80
8 2.51 3.37 4.22 0.46 34.26 68.13 25.22

Calcium A 9.98 13.23 15.22 NS 32.57 52.41 15.04 4
(In P plot) B 8.03 9.05 10.37 1.15 12.70 29.14 14.58 T

4
Magnesium A 4.93 4.70 4.89 NS 6.09 10.38 4.04 0

B 4.14 4.02 4.13 NS 2.89 0.24 2.73

A '  0 to 30 cm B • 30 to 60 cn> NS - Not significant 
1 St level - 30 k g ^  for N & P and 20 kg/ha for K 
2nd level • 60 kg/ha for N & P and 40 kg/ha for K

0 level indicates no nutiicnt



The distribution of potassium  (Table I) 
also showed an increase during the initial years 

Tip to 1989 i.e. the year of opening of the tree 
and there was a subsequent reduction in the K 
content over the years from 1989 onwards.

The Ca distribution show ed a steady in­
crease over the years (Table 1). The enrichment 
of Ca in the  soil can be attributed to recycling 
of the organic matter in the soil through litter 
fall and add ition  th ro u g h  cover crop. The 
increase in Ca observed has been due to the 
enrichm ent consequent on the application of 
phcsphatic rock which contained 45% CaCOj.

Though the changes in Mg content did not 
show any definite trend there was an increase 
in general over the years. However, the Mg 
present is much higher than the critical level fixed 
for soils under rubber. The soil inherently is rich 
in Mg in this region from the point of nutrition 
of H eva  and there is substantial input of Mg

through rock phosphate w hich contair^s about 6%
MgCO^.

The nutrient status of the soil has been 
observed to be influenced significantly by the 
addihon of fertilizers (Table II). In case of P 
increase observed over the years was significant 
(Table II). The increase obeserved in the plots 
receiving first level of P (30 k g /h a.) was as high 
as 133% and P  contents in  plots receiving 2nd 
level was 61% and  the trend w as consistent. It 
is to be mentioned that even in  the treatments 
receiving the highest level of the phosphatic 
fertilizer, the Bray II extractable P could reach 
only up to 0.75 m g/100 gm  soil which is lower 
than the critical levels fixed. This calls for re­
scheduling of P recommendation for N.E. region.

The soil available K status also showed an 
increase in plots receiving first and second levels 
of K (Table U), the increase being in the order 
of 40 and 26%. Even in the second level the

Tabte III. Changes in available leaf nutrient overtime

Nuuient levels Percentage increment

0 1 2 Ovs 1 0 v s 2 1 vs2

Nitrogan (%) 3.25 3.31 3.29 1.85 1.23 0.60

Phosphoais {%) 0.18 0.20 0.22 11.11 22.22 10.0 ,

Potasium (%) 0.66 0.97 1.09 12.79 26.74 12.37
Calcium (%) (In P pk>ts) 1.02 1.14 1.20 11.76 17.64 5.26
Magnesium (%) (In P plots) 0.43 0.36 0.42 11.63 2.33 10.52

0 • No nutrient; 1-30 kg/ha for N and P and 20 kg/ha for K; 2-60 kg/ha tor N and P and 40 kg/ha for K

Table IV. Percentage increment in  nutrient values receiving varying nutrient dosages (surface layer 0-30 cm)

Oto 1 0 to 2 1 to 2

Prtosphorus 133.33 276.19 61.22
PMassium 40.07 77.62 26.80
Cakaum 32.57 52.51 15.04
(in P plots)
Magnesium 6.09 10.36 4.04
(in P plots)

0 • No Nutrient; 1 • 30 kg/ha for N and P and 20 kg/tta for K; 2 • 60 kg/ha for N ar>d P and 40 kg/ha for K



a v a ilab le  K  s ta tu s  c o u ld  b e  ra ise d  o n ly  to  th e  
m e d iu m  r a n g e  in  th e  c ritic a l leve l.

A  s te a d y  b u i ld u p  o f  c a lc iu m  is  s e e n  a n d  
th is  is  c o n c o m ita n t to  th e  lev e l o f  a p p lie d  P  
s u g g e s tin g  th e  a rg u m e n t  th a t  th e  e n r ic h m e n t o f 
C a  c a n  b e  a t t r ib u te d  to  th e  a p p lic a tio n  o f  C aC O j 
th ro u g h  ro c k  p h o s p h a te  a p p lie d . T h e  ch an g e s  
in  av a ilab le  C a  leve l h a s  b e e n  a p p re c ia b le  a n d  
th is  is  a  fa v o u ra b le  s ig n  fo r th e  n u tr i t io n a l a n d  
so il p h y s ic o  ch em ica l p o in t  s in ce  C a  is  c ap a b le  
o f  irw x iera ting  th e  d e le te r io u s  e f fe c t o f  M  ra is in g  
p H  a n d  f a v o u r in g  h ig h e r  m ic ro b ia l  a c t iv ity .  
C h a n g e s  in  n u tr ie n ts  o n  th e  su rfa c e  la y e rs  h a v e  
in f lu en c e d  s u b s u rfa c e  la y e rs  (T ab le  I).

T o  m o n ito r  th e  in f lu en c e  o f  so il n u tr ie n t 
s ta tu s  th e  d a ta  o n  fo lia r  a n a ly s is  a lso  w e re  co m ­
p ile d  (T ab le  III) a n d  it  w a s  c le a r  th a t  w ith  th e  
in c re a se  in  lev e ls  o f  n u tr i e n t  th ro u g h  a d d it io n  o f 
fe rtilize rs , th e  fo lia r n u tr i e n t  lev e l a lso  in c rea se d .

T h e  N  leve l w h e n  in c re a se d  fro m  0  to  3 0  k g /  
h a  th e re  w a s  a n  in c rea se  o f  1.85%  in  th e  lea f 
n u tr ie n t c o n te n t a n d  fro m  30 to  60  k g  th e  m c re a se  
w a s  in  th e  o rd e r  o f  1.23%. T h e se  v a lu e s  h a v e  
s ig n ifican ce  as  th e  c ritica l lev e l o f  N  s p r e a d s  o v e r  
a  n a rro w  ra n g e  o n ly  (3-3.5% ) (P u s h p a d a s  a n d  
A h a m m e d  1980). T h e  in c re a se  in  P  a lso  r e c o rd e d
11.11 a n d  22.22%  re sp ec tiv e ly  a t  th e  1st a n d  2 n d  
levels. H o w ev e r, in  th e  case  o f  P  b o th  t h e  so il 
a n d  le a f  n u t r i e n t  in d ic a te d  th a t  th e  le v e l  o f 
a p p lic a tio n  is  n o t  a d e q u a te  s in c e  it  d id  n o t  re a c h  
m e d iu m  lev e l in  th e  criH cal lev e ls  fix ed . L e a f  
K  a lso  s h o w e d  in c re a se  w ith  in c re a s in g  le v e ls  o f 
K  a d d itio n . In  c ase  o f  K  a lso  le a f  n u tr i e n t  s ta tu s  
re g is te re d  w ith in  th e  c ritic a l le v e l o n ly  a f te r  a p ­
p lic a tio n  o f  K  a t  40  k g /h a .

C a  c o n te n t in  lea f w a s  m o n ito re d  c o m p a r ­
in g  t h e  C a  c o n t a i n e d  in  p l o t s  r e c e i v i n g  
p h o s p h o ru s  (T ab le  III). I t h a s  b e e n  n o t ic e d  th a t  
th e re  w a s  a n  in c re a se  in  C a  C o n te n t w i th in  th e

Table V.
C t,.n g e . in  m«an « mI available nutrient values from  1985 to  1990 w ith  varying nutrient d o s a g e  

(sub-surface la ye r: 30 -60 cm)__________________________________

Nutrienl levels 
(mg/100 gm soil)

CD
(P*0.05)

1

Phosphorus 
Potassium 
Cal(wm 
(if> P plots) 
Magnesium 
(in P pMs)

020
2.51
8.03

4.14

0.26
3.37
9.05

4.02

0.41
4.22

10.37

4.13

0.12
0.46
1.15

NS

0 - No Nutrient NS - Not significanl
1 • 30 kg/ha for N and P and 20 kgftw for K
2 - 60 kg/ha for N and P and 40 kg/ha for K

Table IV. Percentage Increment li» nutrient

Otol

values receiving varying nutrient dosages (Surface layer 0-30 cm )

0 lo2 0 to 2

Pho^horus 
Potassium 
Calaum 
(in P pkMs) 
Magnesium 
(in P plots)

30.00
34.26
12.70

•2.89

105.00
6B.13
29.14

-0.24

57.69
25.22
14.56

2.73

0 - No Nutrient:
1 - 3 0  kg/ha for N and P and 20 kg/ha lor K
2 - 60 kg ^a  for N and P and 40 kg/ha for K



le a f  a lso  w ith  in c re a s in g  lev e ls  o f  P, th e  inc rea se  
b e in g  11.76%  a n d  17.64% . T h e  M g  c o n te n t d id  
n o t  fit in to  a n y  d e f in ite  p a tte rn .

T h e  d a ta  p re n s e n te d  h ith e r to  s u g g e s t  th a t 
th e re  is  so m e  in c re a se  in  b u i ld u p  o f  n u tr ie n t  in  
t h e  so il w ith  th e  a p p l ic a t io n  o f  fe r t i l iz e rs  in  
T r ip u ra ,  th e  in c re a se  b e in g  a p p re ic ia b le  in  P , K 
a n d  C a . I t  is  a lso  m a d e  o u t chat th e  leve ls  o f 
a p p l i c a t i o n  o f  f e r t i l i z e r s  a d o p t e d  in  t h i s  
C T perin ien t i s  n o t  a d e q u a te  to  p r o p  u p  th e  so il 
n u tr ie n t  lev e ls  to  th e  r a n g e  p re s c r ib e d  a s  c ritica l 
lev e l. T h e  inc rea se  o f  n u tr ie n ts  o b s e rv e d  in  th e  
tr ia l c a n  b e  a t tr ib u te d  n o t  o n ly  to  th e  ap p lic a tio n  
o f  fe r t i l iz e r  b u t  a ls o  c a u s e d  b y  re c y c l in g  o f 
n u t r i e n t s  th r o u g h  le a f  U tte r, c o v e r  c ro p  a n d  
u n d e rs to re y  v eg e ta tio n . T he  d a ta  su g g e s ts  th a t  
in  ru b b e r  p la n ta tio n  d e p le tio n  o f  so il n u tr ie n ts

o c cu r  d u e  to  c ro p  g ro w th  a n d  re m o v a l th ro u g h  
la tex . N e v e r th le ss  so il fe tility  is  re s to re d  to  a 
c o n s id e ra b le  e x te n t d u e  to  l i t te r  fall a n d  le g u m i­
n o u s  c o v e r  c r o p  w h ic h  f o r m s  p a r t  o f  th e  
e co sy s tem .

T h e  d a ta  p e r ta in s  to  th e  firs t 10  y e a r s  o f  
p la n t in g  a n d  th e  s tu d y  n e e d  to  b e e x te n d e d  fu r th e r  
to  g e t  a n  in  s ig h t  in to  th e  im p a c t  o f  ru b b e r  
p la n ta tio n  o n  th e  so il sy s te m  w ifc  re fe re n c e  to  
th e  n u t r i e n t  s ta tu s  in  o n e  econ<»7uc life  c y d e . 
S tu d ie s  h a v e  a lre a d y  b e e n  c o n d u c te d  c o m p a r in g  
ru b b e r  w ith  o tiie r  p la n ta  ticm fo re s try  s y s te m s  a n d  
n a tu ra l  fo res ts  a n d  th e se  s tu d ie s  h a v e  a lso  p o in te d  
o u t  th a t  ru b b e r  h a s  n o  a d v e r s e  e ffec ts  a n d  h e lp s  
in  so il p h y s ica l a n d m o is tu re  re te n tio n  ch a rac ­
te ris tic s  (K r is h n a K u m a re ta l l9 9 0 ) .  T h e eco lo g ica l 
d e s irab ility  o f  th e  c ro p  & u s  s ta n d s  fo rtified .

TabteVll. Changes leaf nutrient over lime

0

Nutrient levels
(mg/100 gm SOU) 

1 2

Percentage increrr>ent
0 ws1 0 vs2 1 v s 2

Nitrogen 3.2S 3.31 3.29 1.65 1.23 •0.60
Phosphorus 0.18 0.20 0.22 11.11 22.22 10.0
Potassium 0.86 0.97 1.09 12.79 26.74 12.37
Calcium 1.02 1.14 150 11.76 17.64 5 ^
(in P plots) /
Magnesium 0.43 0.38 0.42 -11.63 •2.33 10.52
(In P plots)

CO (P s  0.05) - Not significant; 0 - No nutrient
1 - 30 kg/ha for N and P & 20 Itg/ha for K
2 - 60 kg/ha for N and P & 40 kg /  ha for K

Table VKt. Corre(a(ion between available so il and leaf nutrients

Soil phosphorus Vs leaf 
phosphorus 

Soil polasauin vs taaf 
potassium

0.99’

0.99'

0.99

0.99

S i^ ^ Scan tat 1% level
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