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INTRODUCTION 

Para rubber (Hevea b r a s i l i e n s i s )  t h e  major source  

of n a t u r a l  rubber ,  i s  c u l t i v a t e d  i n  a  narrow b e l t  on t h e  

western s i d e  of Western Ghats extending from Kanyakumari 

D i s t r i c t  of Tamilnadu t o  Coorg D i s t r i c t  of Karnataka 

cover ing t h e  e n t i r e  Kerala.  The region en joys  a warm 

humid c l ima te  and t h e  s o i l  i s  mainly l a t e r i t e  and 

l a t e r i t i c .  These s o i l s  formed under heavy r a i n  f a l l  wi th  

warm cond i t i ons  a r e  h igh ly  dep le t ed  i n  n u t r i e n t s  and a r e  

well  d r a ined .  Since t h e  c u l t i v a t i o n  of t h i s  c rop  on a  

commercial s c a l e  s t a r t e d  as  e a r l y  as  1902,  most of t h e  

p l a n t a t i o n s  a r e  e i t h e r  i n  t h e  f i r s t  o r  second c y c l e  of 

r e p l a n t a t i o n .  Though t h i s  c r o p  provides  a  c losed  eco 

system dur ing  i t s  l i f e  span cons ide rab le  amount of 

. n u t r i e n t s  a r e  removed due t o  removal of t imber and r e s t .  

of t h e  a e r i a l  biomass dur ing  t h e  process  of r ep l an t ing .  

Continuous ha rves t ing  of t h e  c rop  a l s o  remove n u t r i e n t s .  

Therefore  jud ic ious  manuring i s  of paramount importance 

i n  t h e  ~anagement of rubber p l a n t a t i o n s .  

I n  I n d i a ,  i n  t h e  absence of comprehensive f i e l d  

t r i a l s ,  Nair ( 1957)  formulated gene ra l  f e r t i l i z e r  



s c h e d u l e  f o r  rubber  at - i t s  v a r i o u s  s t a g e s  of  growth,  

based on t h e  r e s u l t s  of t r i a l  conducted i n  o t h e r  rubber  

growing c o u n t r i e s  and t h e  g e n e r a l  f e r t i l i t y  s t a t u s  of t h e  

rubber  growing t r a c t s  of  I n d i a .  The e l a b o r a t e  f i e l d  

manur ia l  t r i a l s  s t a r t e d  s imul taneous ly .  Based on t h e  

f i n d i n g s  from t h e s e  e x t e n s i v e  t r i a l s ,  t h e  concept  of  

d i s c r i m i n a t o r y  f e r t i l i z e r  recommendations was i n t r o d u c e d  

d u r i n g  t h e  e a r l y  s i x t i e s  i n  Pialaysia  and i n  I n d i a  

(Pushpadas  and Aharnmed, 1980) .  

The concep t  of d i s c r i m i n a t o r y  f e r t i l i z e r  

recommendation e n v i s a g e s  t h e  supply  of adequate  q u a n t i t y  

of  n u t r i e n t s  t o  t h e  p l a n t s  a s  pe r  r equ i rement ,  t a k i n g  

i n t o  c o n s i d e r a t i o n  t h e  n u t r i e n t  r e s e r v e s  and t h e  

a v a i l a b i l i t y  o f  t h e  same i n  t h e  s o i l ;  p l a n t  n u t r i e n t  

s t a t u s ,  s i t e  c h a r a c t e r i s t i c s  and o t h e r  s p e c i f i c  

pa ramete r s .  The recommendation i s  o f f e r e d  i n  t h i s  c a s e  

a f t e r  a n a l y s i n g  t h e  s o i l  and l e a f  and a l s o  a f t e r  s t u d y i n g  

t h e  c a s e  h i s t o r y  of p l a n t a t i o n .  

D i s c r i m i n a t o r y  f e r t i l i z e r  usage  based on s o i l  and 

l e a f  a n a l y s i s  h a s  come t o  say  a s  t h e  most e f f i c i e n t  and 

economic method f o r  rubber .  T h i s  method n o t  o n l y  h e l p s  

i n  r educ ing  c o s t  o f  f e r t i l i z e r s ,  b u t  a l s o  a l l e v i a t i n g  



s p e c i f i e d  problems l i k e  wind damage, panel  coagula t ion  

n d  l a t e  d r ipp ing  by ensur ing  balanced n u t r i t i o n .  A 

l a r g e  number of e s t a t e s  and small  holdings  have been 

adopting t h i s  method of f e r t i l i z e r  usage from e a r l y  

s e v e n t i e s .  The p r e s e n t  s tudy i s  aimed a t  a s se s s ing  t h e  

e x t e n t  t o  which adoption of t h i s  method h e l p s  i n  reducing 

t h e  cos t  of f e r t i l i z e r  i n p u t ,  The in format ion  genera ted  

from t h i t  s tudy w i l l  h e lp  i n  making a  proper assessment 

of t h e  e f f i c i e n c y  of d i s c r imina to ry  approach, 





2. REVIEW OF LITERATURE 

2.1 NUTRIENT REQUIREMENT OF HEVEA: 

R e s u l t s  of  s y s t e m a t i c  i n v e s t i g a t i o n s  s t a r t e d  d u r i n g  

t h e  e a r l y  p a r t  of t h i s  c e n t u r y  provided v a l u a b l e  

i n f o r m a t i o n  on t h e  n u t r i e n t  requi rement  of  Hevea ( P e n d e r s  

1940) .  Importance of v a r i o u s  n u t r i e n t s  on t h e  growth of 

Hevea was a l s o  e s t a b l i s h e d  based on t h e  s t u d i e s  conducted 

i n  I n d o n e s i a  (Dehan 1950) .  The r o l e  of minera l  n u t r i e n t s  on 

t h e  growth of Hevea b r a s i l i e n s i s  was e s t a b l i s h e d  by 

Bol le-Jones  ( 1 9 5 4 ) .  The symptoms e x p r e s s e d  i n  rubber  due 

t o  t h e  d i f i c i e n c y  of v a r i o u s  minera l  e l ements  have been 

d e s c r i b e d  (Shor rocks  1965) .  

The major p o r t i o n  o f  n u t r i e n t  r equ i rement  of  rubber  

t r e e s  i s  immobil ised i n  t h e  t r e e  t r u n k s ,  branches  and r o o t s  

of which about  h a l f  t h e  n u t r i e n t  i s  immobil ised d u r i n g  

immature phase (Noh soon Leong, 1 9 7 7 ) .  I t  was a l s o  

r e p o r t e d  by t h e  above worker t h a t  i m m o b i l i s a t i o n  o f  

Ni t rogen  i s  v e r y  r a p i d  and i s  a lmost  complete by about  

t e n t h  y e a r  whi le  t h a t  of Potassium i s  g r a d u a l  throughout  

t h e  l i f e  span.  I n  a t h i r t y  yea r  o l d  rubber  p l a n t a t i o n ,  



which i s  due f o r  r e p l a n t a t i o n  Noh Soon Leong (1977) 

es t imated  t h a t  1779 Kg of  Nitrogen,  276 Kg of Phosphorus, 

1223 Kg of Potassium and 417 Kg of Magnesium a r e  locked up. 

Consequently a t  t h e  t ime of r e p l a n a t i o n ,  t h i s  much 

q u a n t i t y  of n u t r i e n t s  w i l l  be removed through t h e  process  

of t imber  e x t r a c t i o n  as  p r a c t i c a l l y  no r e s i d u e  i s  l e f t  i n  

t h e  f i e l d .  Contrary t o  t h i s ,  n u t r i e n t  d ra ined  through 

l a t e x  i s  n e g l i g i b l e  and it i s  es t imated  t h a t  a  c rop  of one 

tonne of  d ry  rubber d r a i n s  only 8.1 Kg. of Ni t rogen,  2.1 Kg 

of Phosphorus, 7.2 Kg of Potassium and 1.1 Kg of Magnisium 

(Sivanadyan -- et  a l .  1972).  I t  has  been es t imated  t h a t  t h e  

t o t a l  Nitrogen pe r  h e c t a r e  per  year .  A major p o r t i o n  of 

t h i s  requirement i s  being met from t h e  s o i l .  I t  has been 

repor ted  t h a t  h igh y i e l d i n g  c lones  l i k e  RRIM 600 

immobilised f a r  more n u t r i e n t s  than  t h e  q u a n t i t y  repor ted  

e a r l i e r .  

Pushparaja - e t  - a l .  (1972) repor ted  t h a t  seventy 

percen t  of t h e  n u t r i e n t s  a r e  immobilised and locked up  i n  

branches shoot t i p s ,  and t h e  t runk .  Though t h i s  n u t r i e n t s  

a r e  termed as  immobilised they  could func t ion  a s  n u t r i e n t  

r e s e r v e s  a l s o  (Tan 1975).  



2.2 RESPONSE TO NUTRIENTS: 

( a )  IMMATURE PHASE: F e r t i l i z e r  a p p l i c a t i o n  on immature 

rubber p l a n t a t i o n  have been repor ted  t o  g i v e  very good 

r e s u l t s  i n  poor s o i l  (Dijkman, 1950) .  Owen -- e t  a l .  (1957) 

repor ted  t h a t  t h e  e f f e c t  of Nitrogen on t h e  growth of 

t h e  t r e e s  was n e g l i g i b l e  dur ing  t h e  i n i t i a l  phase and 

become s i g n i f i c a n t  only a t  t h e  s i x t h  y e a r ,  while Phosphorus 

was found t o  be harmful from t h e  very e a r l y  s t age .  I n  most 

of t h e  t r i a l s  no s i g n i f i c a n t  i n f l u e n c e  of Potassium was 

observed by t h e s e  workers. This  could be a t t r i b u t e d  t o  t h e  

f a c t  t h a t  t h e  e a r l i e r  p l a n t a t i o n s  were p lan ted  on newly 

c l e a r e d  v i r g i n  f o r e s t ,  r i c h  i n  o rgan ic  mat ter  and c a t i o n s ,  

and poor i n  a v a i l a b l e  phosphorus. F i e l d  t r i a l s  conducted 

on t h e  l a t e r i t e  s o i l s  of South West Ind ia  (George, 1963) 

revealed s i g n i f i c a n t  and p o s i t i v e  response t o  Phosphatic 

and ni t rogenous f e r t i l i z e r s  a t  lower l e v e l s .  He repor ted  

l a c k  of response t o  Potassium when app l i ed  a lone.  However 

t h i s  n u t r i e n t  showed b e n e f i c i a l  e f f e c t  when appl ied  i n  

con junc t ion  wi th  Nitrogen and Phosphorus. Resu l t s  of mul t i  

l o c a t i o n a l  f i e l d  t r i a l s  c a r r i e d  ou t  i n  South Ind ia  i n  

immature rubber revealed p o s i t i v e  response t o  appl ied  

f e r t i l i z e r s  du r ing  t h e  f i r s t  f o u r  y e a r s  of immaturity 

per iod  only i n  s o i l s  poor i n  t h e  n u t r i e n t s  (Anand --  e t  a l .  

1966).  The l a c k  of response t o  n u t r i e n t s  i n  most of t he  

t r i a l s ,  p a r t i c u l a r l y  Nitrogen and Phosphorus repor ted  from 



t h e  f i f t h  year  onwards is  a t t r i b u t e d  t o  l a r ~ q u a n t i t i e s  of 

n u t r i e n t s  r e l ea sed  by t h e  dying leguminous cover.  Response 

of rubber t o  f e r t i l i z e r  app l i ca t ion  has a l s o  been repor ted  

t o  be c l o s e l y  r e l a t e d  t o  t h e  type of  ground cover ( P o t t i  - e t  

a l .  1978).  I n  t h e  h igh ly  dep le ted  s o i l s  of North East  - 
I n d i a  Krishna Kumar and P o t t i  (1989) observed a marked 

i n c r e a s e  i n  t h e  growth of t h e  p l a n t s  a t  a h igher  l e v e l s  of 

Ni t rogen,  Phosphorus and Potassium. 

Jeevaratnam (1969) from S r i  Lanka repor ted  t h a t  t h e  

p r e  tapping phase could account f o r  more than two f i f t h  of 

t h e  response i n  growth and f o r  about h a l f  t o  t h r e e  f i f t h  of 

t h e  response i n  y i e l d .  

( b )  MATURE PHASE: Ext rac t ion  of l a t e x  from rubber t r e e s  

through t h e  process  of tapping involves  dra inage  of only 

n e g l i g i b l e  q u a n t i t i e s  of p l a n t  n u t r i e n t s .  Ph i lpo t  and 

Westgarth (1953 1 found b e n e f i c i a l  e f f e c t  of Phosphorus 

and Potassium mainly on t h e  s t a b i l i t y  of  l a t e x .  Studying 

t h e  response of rubber  t r e e  i n  terms of y i e l d ,  Owen -- e t  a l .  

1957 repor ted  t h a t  Nitrogen i s  no t  having a s i g n i f i c a n t  

i n f l u e n c e  on t h e  y i e l d  dur ing  t h e  f i r s t  f o u r  yea r s  of t h e  

product ive  phase. However t h e r e  i s  evidence of an e a r l i e r  

e f f e c t  due t o  a p p l i c a t i o n  of Phosphorus. Resu l t s  of 

experiments on manuring of mature rubber conducted by 



George (1962) i n  I n d i a  suggest  t h a t  f e r t i l i z e r  a p p l i c a t i o n  

wi th  Nitrogen,  Phosphorus and Potassium could s u b s t a n t i a l l y  

i n c r e a s e  t h e  y i e l d .  There i s  a wealth of in format ion  which 

p o i n t s  o u t  t o  t h e  r e l a t i o n s h i p  between t h e  s o i l  f e r t i l i t y  

s t a t u s  and response t o  n u t r i e n t s .  Rambeaux and Danjard 

(1963 ) suggested t h e  app l i ca t ion  of Potassium narrowing 

down t h e  p r a t i o .  
Mg 

Major n u t r i e n t s  l i k e  Nitrogen,  Phosphorus, Potassium 

and Magnisium have been reported t o  have p o s i t i v e  e f f e c t  on 

rubber through t h e i r  e f f e c t  on biomass accumulation, growth 

of bark renewal (Samsidar et & 1975, Pushparaja 1969).  

I n  t h e  red s o i l s  of South Ind ia  Ponnoose - -  e t  a l .  (1978) 

repor ted l a c k  of response of any s p e c i f i c  n u t r i e n t  i n  terms 

of e a r l y  y i e l d .  However from the  5 t h  year  of p l a n t i n g  an 

inc rease  was ob ta ined  by inc reas ing  potassium by 50 t o  

100 Kg per h e c t a r e .  The r e s idua l  e f f e c t  of Potassium was 

a l s o  ev iden t  which could be a t t r i b u t e d  t o  t h e  c l a y  

minerology of s o i l  pe rmi t t i ng  f i x a t i o n  o f  Potassium. 

Presence of  app rec i ab l e  amount of I l l i t e  i n  t h e  c l a y  

minerals  l ock  up Potassium through f i x a t i o n  which g e t s  

r e l ea sed  with  progress  of time and thereby  a delayed 

response.  



2 . 3  RESPONSE TO NUTRI.ZIJ'J'S ------ I N  RELATION TO SOIL FERTILITY 

STATUS : 

Most of t h e  f e r t i l i z e r  t r i a l s  on rubber revea led  a 

c l o s e  r e l a t i o n s h i p  between a response t o  t h e  n u t r i e n t s  and 

t h e  f e r t i l i t y  s t a t u s  of t h e  s o i l  and t h e  l e a f  n u t r i e n t  

s t a t u s  of t h e  t r e e s .  Dijkman (1950) studying t h e  response 

of rubber t o  n u t r i e n t s  repor ted favourab le  e f f e c t  of t h e  

f e r t i l i z e r s  only i n  poor s o i l s .  Report ing on t h e  r e s u l t s  

of seventeen t r i a l s  conducted a t  Malaysia, Owen e t  a l .  - -  
(1957)  ob ta ined  a c l o s e  r e l a t i o n s h i p  between t h e  l e v e l s  of 

Ni t rogen,  Phosphorus and Potassium and t h e  response t o  

t h e s e  n u t r i e n t s .  The ex t en t  of response t o  f e r t i l i z e r  has  

a l s o  been repor ted  t o  be dependent on t h e  type of s o i l  as  

we11 a s  t h e  n u t r i e n t  rese rves  (Bol ton,  1960; Krishnakumar 

and P o t t i  1989) .  Response t o  Hevea t o  Potassium has been 

found t o  be inf luenced by t h e  s o i l  Potassium s t a t u s .  The 

r e s u l t s  of mul t i  l o c a t i o n a l  t r i a l s  c a r r i e d  o u t  i n  South 

Ind ia  revealed t h a t  t h e  response t o  t h e  appl ied  f e r t i l i z e r s  

du r ing  t h e  f i r s t  f o u r  yea r s  of immaturity i s  dependent 

mainly on t h e  i n i t i a l  f e r t i l i t y  s t a t u s  (Anand e t  a l .  1966) .  -- 

2.4 DISCRIMINATORY APPROACH I N  FERTILIZER USAGE: -- 

The c l o s e  r e l a t i o n s h i p  between the  s o i l  and l ea f  

n u t r i e n t  s t a t u s  and t h e  b e n e f i c i a l  e f f e c t  due t o  manuring 



l e d  t o  t h e  development of concept  of a d o p t i n g  a  

d i s c r i m i n a t o r y  approach i n  f e r t i l i z e r  u s a g e  f o r  optimum 

growth and p r o d u c t i v i t y .  T h i s  concept  was developed based 

on t h e  fundamenal work by B e a u f i l s  ( 1 9 5 7 ) .  The main 

f e a t u r e  of t h i s  procedure i s  t o  make f e r t i l i z e r  

recommendation based on a n a l y t i c a l  v a l u e s  of  s o i l  and l e a f  

sample c o l l e c t e d  from e s t a t e s / h o l d i n g s .  Aspects  l i k e  p a s t  

manuring h i s t o r y ,  t y p e  of p l a n t i n g  m a t e r i a l ,  c u l t u r a l  

p r a c t i c e  adopted e t c . ,  a r e  a l s o  t a k e n  i n t o  c o n s i d e r a t i o n  

w h i l e  i s s u i n g  recommendation. Shorrocks  (1965:  d e s c r i b e d  

t h e  sampling procedure f o r  t h e  c o l l e c t i o n  of  samples and 

importance of calcium a s  an i n d i c a t o r  of t h e  age. 

Yogaratnam and P e r c y s i l v a  (1977)  have p o i n t e d  o u t  t h e  

importance of c o n s i d e r i n g  t h e  s o i l  n u t r i e n t  s t a t u s ,  l e a f  

n u t r i e n t  l e v e l s  and c a s e  h i s t o r y  of  p l a n t a t i o n s  i n  

f o r m u l a t i n g  f e r t i l i z i n g  schedu le  i n  S r i  Lanka. They a l s o  

sugges ted  an adjus tment  f o r  Calcium w h i l e  i n t e r p r e t a t i o n .  

The advantage of t h e  approach h a s  been summaried by 

Pushpadas and Ahammed (1980) .  The concep t  of  adop t ing  

d i s c r i m i n a t o r y  approach i n  f e r t i l i z e r  usage  was g i v e n  due 

c o n s i d e r a t i o n  and p e r f e c t e d  d u r i n g  t h e  e a r l y  s t u d i e s  i n  

Malaya and I n d i a  (Pushpadas and Ahammed (19801,  Chang and 

Teoh (1982) .  R e l a t i o n s h i p  between s o i l  n u t r i e n t  l e v e l  has  

been confirmed based on t h e  works of Owen ( 1 9 5 3 ) ;  and Lau 

e t  a l .  ( 1 9 7 7 ) .  C r i t i c a l  n u t r i e n t  c o n t e n t  f o r  kevea i n  - -  



some s o i l  series h a s  been r e p o r t e d  by Guha ( 1 9 6 9 ) .  

Var ious  i m p r o v i s a t i o n  i n  t h e  d i a g n o s t i c  t e c h n i q u e s  of s o i l  

a n a l y s i s  paved t h e  way f o r  a u t h e n t i c  s o i l  n u t r i e n t  

assessment  methods (S ingh  and Tal ibudeen 1969;  S i n g  1 9 7 0 ) .  

The s o i l  a n a l y s i s  however i s  i n f l u e n c e d  by many s i t e  

s p e c i f i c  f a c t o r s  t h a t  have t o  be a c c u r a t e d  f o r  b e f o r e  

o f f e r i n g  any f e r t i l i z e r  recommendation. 

I n  S r i  Lanka d i f f e r e n t i a l  response  t o  f e r t i l i z e r  

a p p l i c a t i o n  i n  d i f f e r e n t  s o i l  t y p e s  of v a r y i n g  n u t r i t i o n a l  

s t a t u s  have been observed which c a u s e s  d i f f i c u l t y  i n  

f o r m u l a t i n g  g e n e r a l  f e r t i l i z e r  schedu le  ( S i l v a ,  1 9 7 6 ) .  I t  

has  been we l l  e s t a b l i s h e d  t h a t  t h e  c o r r e l a t i o n  of  r e s u l t s  

of t h e  f i e l d  experiments  wi th  s o i l  and l e a f  t e s t s  only  

would h e l p  t o  overcome t h i s  d i f f i c u l t y .  

The assessment  of n u t r i e n t  requi rement  th rough  l e a f  

a n a l y s i s  was r e p o r t e d  by Champan ( 1941 ) ; Beauf i l s  (1955 1 

and Shorrocks  (1965) .  Voluminous work h a s  been conducted 

i n  S r i  Lanka i n  f i n d i n g  t h e  sampling of l e a f  a n a l y t i c a l  

methods ( S i l v a ,  1976) .  I n  I n d i a ,  t h e  l e a f  sampling season 

s t a r t s  from August and ex tends  u p t o  Oc tober ,  f o r  t h e  

r o u t i n e  a n a l y s i s  f o r  o f f e r i n g  f e r t i l i z e r  recommendations. 

The d e t a i l s  of  sampling procedures  bo th  f o r  s o i l  and l e a f  

have been d e a l t  i n  d e t a i l  by K a r t h i k a k u t t y  Amma ( 1 9 7 7 ) .  



Chang and Teoh (1982)  d e s c r i b e d  much v a r i a t i o n s  

p a r t i c u l a r l y  f o r  Ni t rogen and Phosphorus w i t h  age of t h e  

p l a n t .  Watson (1989)  has  summarised t h e  e f f i c i e n c y  of 

l e a f  n u t r i e n t  c o n t e n t  a s  an i n d i c a t o r  o f  f e r t i l i z e r  

r equ i rement ,  whi le  d e a l i n g  w i t h  t h e  commercial e x p e r i e n c e  

i n  t h e  f i e l d  of  l e a f  a n a l y s i s  f o r  d i a g n o s i n g  n u t r i t i o n a l  

requi rement  of Hevea. 

The r e s u l t s  of f o l l o w  up s t u d i e s  of d i s c r i m i n a t o r y  

f e r t i l i z e r  recommendations conducted by t h e  Xubber 

Resea rch  I n s t i t u t e  of I n d i a  r e v e a l e d  t h a t  t h e  adopt ion  of 

d i s c r i m i n a t o r y  f e r t i l i z e r  recommendation helped i n  

m a i n t a i n i n g  a  balanced n u t r i e n t  l e v e l  (Pushpadas and 

Ahammed (1980 1. 
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3. MATERIALS AND METHODS 

CJith a  v iew t o  a s s e s s  t h e  e x t e n t  t o  which adop t ion  

o f  d i s c r i m i n a t o r y  f e r t i l i z e r  usage  h e l p s  i n  reducing t h e  

f e r t i l i z e r  i n p u t  c o s t  a  c a s e  s t u d y  was made £om t h e  d a t a  

accumulated i n  t h e  ~ g r o n o m y / S o i l  D i v i s i o n  of t h e  Rubber 

Resea rch  I n s t i t u t e  of I n d i a .  Nine e s t a t e s  were s e l e c t e d  

f o r  t h e  s t u d y ,  d i s t r i b u t e d  i n  t h e  t r a d i t i o n a l  rubber  

growing t r a c t s .  One hundred and seven b locks  were t a k e n  

f o r  t h e  c a s e  s tudy .  These e s t a t e s  were s e l e c t e d  a f t e r  

go ing  th rough  t h e  c a s e  h i s t o r y  d a t a  c o l l e c t e d  a long w i t h  

samples.  I t  was ensured  t h a t  a l l  t h e s e  e s t a t e s  adopted 

good management p r a c t i c e  and were fo l lowing  

recommendations from t h e  ~ u b b e r  Board. The e s t a t e  wise 

d e t a i l s  of number of samples c o l l e c t e d  a r e  g iven  i n  

Table  I .  

The d a t a  r e l e v a n t  f o r  t h e  c a s e  s t u d y  were c o l l e c t e d  

from t h e  r e c o r d s  of  Agronomy/Soil D i v i s i o n  of Rubber 

Research  I n s t i t u t e  o f  I n d i a .  A s  p e r  t h e  r e c o r d s  a v a i l a b l e  

t h e  s o i l  samples were c o l l e c t e d  from 0-12" l a y e r .  The 

a n a l y t i c a l  v a l u e s  a v a i l a b l e  wi th  t h e  Agronomy D i v i s i o n  
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TABLE 1 - ESTATE WISE DETAILS OF NUMBER OF SAMPLES COLLECTED 

S. Name of the Estate Locat ion 
No. 

No. of blocks 
studied 

POONOOR ESTATE 

KINALUR ESTATE 

MALANKARA ESTATE 

ORKADAN ESTATE 

VALLEY END ESTATE 

KUPPAKKAUAM ESTATE 

RAJAGIRI ESTATE 

REHABILITATION 
PLANTATION 

OPEN PRISON ESTATE 

PUDUPPADY, KOZHIKODE 

KINALUR, KOZHIKODE 

THODUPUZHA 

MUNDAKKAYAM 

MUNDAKKAYAM 

MUNDAKKAYAM 

NIRATHUMPARA, PUNALUR 

KULATHUPUZHA,PUNALUR 

THIRUVANANTHAPURAM 

TOTAL : 107 



were u t i l i s e d .  Leaf samples were c o l l e c t e d  a s  per  t h e  

i n s t r u c t i o n s  of t h e  Rubber Research  I n s t i t u t e  of  I n d i a  

( P u s h p a r a j  and Ahammed 19801, oven d r i e d ,  powdered and 

a n a l y s e d  f o r  N ,  P , ,  Ca and Mg. The f e r t i l i t y  s t a t u s  of 

t h e  s o i l  and n u t r i e n t  s t a t u s  of t h e  l e a v e s  were r a t e d  i n t o  

low, medium and h igh  ( P u s h p a r a j  and Ahammed 1980) and a r e  

f u r n i s h e d  i n  Table  2 ( a )  and 2  ( b ) .  

The Fie ld-wise  f e r t i l i z e r  recommendations were 

i s s u e d  by t h e  s p e c i a l i s t s  of Rubber Research  I n s t i t u t e  of 

I n d i a .  

Name of t h e  E s t a t e ,  I d e n t i f i c a t i o n  (Labora to ry  Nos.)  

of  s o i l  and l e a f  samples,  S o i l  a n a l y t i c a l  v a l u e s ,  l e a f  

a n a l y t i c a l  v a l u e s ,  f e r t i l i z e r  recommendation o f f e r e d  and 

c a s e  h i s t o r y  t o  f i n d  o u t  t h e  ground cover  management, 

p r e v i o u s  h i s t o r y  of t h e  l a n d ,  s p e c i a l  problems exper ienced 

i n  t h e  f i e l d ,  manuring schedu le  adop ted ,  c l o n e  and t h e  

y e a r  of p l a n t i n g  were c o n s i d e r e d  f o r  t a k i n g  up  t h e  p r e s e n t  

s tudy .  

A l l  t h e  n i n e  E s t a t e s  were s e l e c t e d  i n  such a  way 

t h a t  t h e  c a s e  h i s t o r y  of  t h e  f i e l d  s e l e c t e d  f o r  t h e  s tudy  

were a lmost  comparable excep t  f o r  t h e  c l o n e  and y e a r  of 



TABLE - 2 ( a )  SOIL FERTILITY STANDARDS 

PARAMETERS LOW MEDIUM H I G H  

Organic Carbon % 

Avai lable  P 
( mg/100g s o i l  ) 

Avai lable  K 
(mg/lOOg S o i l )  

Avai lable  Mg. 
(mg/100g s o i l  ) 

TABLE 2 ( b )  - CRITICAL LEAF NUTRIENT LEVELS 

PARAMETERS LOW MEDIUM H I G H  

Nitrogen % 

Phosphorus % 

Potassium % 

Magnesium % 



/ 

p lan t ing .  The case  s tudy covered d i f f e r e n t  c lone  l i k e  

RRIM 600, RRIM 605, PR107, GTI, PB 5/51,  and R R I I  105 and 

age o f  t h e  t r e e  ranging from 1 7  y e a r s  t o  28 years .  

F u r t h e r ,  t h e  d e t a i l s  of  f e r t i l i z e r  recommendations o f f  e r e d a ~ d  

t h e  dev ia t ion  from blanket  recommendation were worked out  

nu t r ien t -wise ,  t o  f i n d  o u t  t h e  q u a n t i t i e s  of n u t r i e n t s  

saved by adoption of d i s c r imina to ry  approch. The blanket  

recommendation of t h e  Board i s  given i n  Appendix I.  The 

sav ings  and f e r t i l i z e r  i npu t  f o r  i nd iv idua l  f i e l d  were 

a l s o  worked ou t .  The recommendations were i n t e r p r e t e d  i n  

terms of N ,  P & K and t h e  f e r t i l i z e r  used were Urea(46X N )  

mussorie rock phosphate (20% PaO&) and muriate of Potash 



T e s u l t s  and KDiscussion 



4. RESULTS AND DISCUSSIONS 

The main o b j e c t  of t h e  s tudy  i s  t o  a s s e s s  t h e  

economic advantage of adopting s c i e n t i f i c  manuring po l i cy  

based on s o i l  and l e a f  a n a l y t i c a l  va lues .  However, a p a r t  

from t h e  main o b j e c t i v e  an at tempt i s  made t o  a s s e s s  t h e  

s o i l  f e r t i l i t y  s t a t u s  and l e a f  n u t r i e n t  l e v e l s  of t h e  

f i e l d s  considered f o r  t h e  s tudy.  

4.1 SOIL FERTILITY STATUS AND LEAF NUTRIENT LEVELS: 

The d a t a  on s o i l  and l e a f  n u t r i e n t  l e v e l s  a r e  

presented i n  Table 3 ( a )  t o  l l ( a ) .  

4 .1 .1  POONOOR ESTATE: 

Five blocks  were considered f o r  t h e  s tudy from t h i s  

e s t a t e .  Resu l t s  on s o i l  and p l a n t  n u t r i e n t  s t a t u s  of 

samples c o l l e c t e d  a r e  presented i n  Table  3 ( a ) .  

Except i n  one block (Block No.2) a l l  t h e  o t h e r  

blocks showed h igh  organic  mat ter  s t a t u s .  Avai lab le  P 

and K s t  a tus  were low i n  a l l  t h e  blocks .  Eventhough pH 

i s  i n  t h e  a c i d i c  range,  i t  i s  h igh  when compared t o  o t h e r  

e s t a t e s  s e l e c t e d  f o r  t h e  s tudy.  Regarding t h e  l e a f  

n u t r i e n t  l e v e l  N was medium i n  4  ou t  of t h e  t o t a l  f i v e  

f i e l d s .  Phosphorus concen t r a t i on  i n  l e a f  t i s s u e s  was i n  



TABLE 3(a): SOIL AND LEAF NUTRIENT STATUS OF POONOOR ESTATE 

Block Soil Soil Values Leaf Values (7,) 
No. P H  

Orga- Av Av Av Av N P K Ca. Mg. 
nic P K Ca Mg 
C(%) 

< - - - - -  mgI100g ------ > 



t h e  medium range. Very low K s t a t u s  was ob ta ined  i n  one 

block only.  I n  a l l  t h e  o t h e r  blocks K l e v e l  was medium 

i n  l e a f .  Recommendations o f f e r e d  and f e r t i l i z e r  saved 

a r e  given i n  Table 3 ( b ) .  

In  t h i s  E s t a t e ,  ou t  of t h e  f i v e  blocks  examined, 

Nitrogen dose could be d i sc r imina t ed  wi th  lower l e v e l  of 

a p p l i c a t i o  i n  2  blocks. With r e spec t  t o  t h e  Phosphatic 

f e r t i l i z e r s  a l l  t h e  blocks r e q u i r e  t h e  dose of 150 

~ g l h e c t a r e  which i s  s i m i l a r  t o  t h e  blanket  

recommendations. Here t h e  s o i l  had low content  of 

a v a i l a b l e  P and l e a f  a n a l y s i s  suggested medium range. 

For K t h e  input  cos t  could be reduced by adopting l e s s e r  

dose of f e r t i l i z e r  i n  t h r e e  blocks  which a r e  r a t e d  as 

high on the  b a s i s  l e a f  a n a l y s i s ,  though t h e  a v a i l a b l e  

o i l  con ten ts  were low (Table  3 ( b ) .  By adopting t h e  

d i sc r imina tory  f e r t i l i z e r  recommendations c o s t  savings  a t  

a  r a t e  of Rs.24109 per h e c t a r e  could be obta ined i n  

Poonoor E s t a t e .  

4.1.2 KINALUR ESTATE: 

S o i l  and l e a f  n u t r i e n t  s t a t u s  of Kinalur  E s t a t e  a r e  

given i n  Table 4(  a ) .  



TABLE 3 ( b ) :  ECONOMICS OF FERTILIZER RECOMMENDATION FOR 

POONOOR ESTATE 

BLOCK RECOMMENDATION FERTILIZER SAVED COST OF FERTI- 
NO. (~g/ha) (-)/ADDL. DOSE LIZER SAVED 

GIVEN ( + I  (-)/ADDL, COST 
(Kg/hpa) REQUIRED PER 

N P K N HECTARE ( + )  



TABLE 4 ( a ) :  SOIL AND LEAF NUTRIENT STATUS OF KINALUR ESTATE 

Block Soil Soil Values Leaf Values (7,) 
No. P H  

Orga- Av Av Av Av N P K Ca. Mg. 
nic P K Ca Mg 
C ( % )  

<-.--- mgI100g - - - - >  

0 .20  

0.20 

0 .10  

0.20 

0.06 

0.10 

Trace 

0.40 

0 .10  

0.20 

0.16 

0.07 



From t h e  t a b l e  i t  i s  observed t h a t  o rgan ic  carbon 

conten t  of t h e  s o i l  i n  seven*blocks o u t  of twelve s tud ied  

were having medium va lues .  Only one block (Block No.6) 

i s  having very low o rgan ic  carbon con ten t  and t h e  

remaining fou r  blocks ( F i e l d  Nos. 9 ,  1 0 ,  11 and 1 2 )  have 

ve ry  high organic  carbon conent i n  t h e  s o i l .  For 

a v a i l a b l e  P a l l  t h e  s o i l s  recorded very low values  and 

f o r  a v a i l a b l e  K a l s o  t h e  s o i l s  were r a t e d  poor. The s o i l  

r e a c t i o n  of t h i s  e s t a t e  was observed t o  be a c i d i c  with 

50% of samples having pH va lues  below 5.0.  

The da t a  on t h e  l e a f  a n a l y s i s  suggested t h a t  N 

con teen t  i n  a l l  t h e  blocks were medium range. For P 

s t a t u s  a l s o  t h e  t r e e s  i n  a l l  p l o t s  a r e  by and l a r g e  r a t e d  

as  medium though i n  t h r e e  ca ses  i t  was s l i g h t l y  below t h e  

medium range ( F i e l d  Nos. 3, 10 and 1 2 ) .  Leaf Potassium 

conten t  i n  a l l  t h e  12 b locks  a r e  i n  t h e  medium range. 

F e r t i l i z e r  recommendations and savings  i n  

f e r t i l i z e r  c o s t  a r e  p resen ted  i n  Table  4 ( b ) .  

Based on l e a f  a n a l y s i s  Nitrogen could be reduced i n  

one block (Block No.8) o u t  of t h e  12 blocks .  Phosphorus 

and Potassium could be saved t o t a l l y  i n  3 and ease3 



TABLE 4 ( b ) :  ECONOMICS OF FERTILIZER RECOMMENDATION FOR KINALUR ESTATE 

BLOCK RECOMMENDATION FERTILIZER SAVED COST OF FERTILIZER 
NO. (Kg/ha (-)/ADDL. DOSE SAVED ( - 1 /ADDL . 

GIVEN ( + I  COST REQUIRED 
( ~ g / h a  PER HECTARE ( + )  

M P K N P K 



r e spec t ive ly  (Block Nos.5, 9 ,  1 2  and 5 ,  8,  9 ) .  Thus by 

adopting d i sc r imina to ry  f e r t i l i z e r  a p p l i c a t i o n  an amount 

of Rs.17.31 pe r  h e c t a r e  could be saved. 

4.1.3 i4ALANKARA ESTATE : 

S o i l  and l e a f  n u t r i e n t  s t a t u s  of Malankara E s t a t e  

a r e  given i n  Table 5 ( a ) .  

Organic carbon s t a t u s  of t h e  blocks s tud ied  

recorded medium range except f o r  one where i t  was very 

low (Block No.2). For t h e  a v a i l a b l e  P s t a t u s  a l l  t h e  

s o i l s  recorded very low con ten t  (T race  t o  0.64 mg/lOOg 

s o i l ) .  The a v a i l a b l e  K con ten t  was a l s o  observed t o  be 

low i n  gene ra l ,  though f o u r  blocks  r a t e d  a s  medium (Block 

Nos.1, 5 ,  6 and 7 ) .  But t h e s e  s o i l s  were having va lues  

c l o s e r  t o  t h e  upper l i m i t  of t h e  low range category.  

s o i l  r e a c t i o n  ranged from 4.80 t o  5.10 sugges t ing  only 

moderate l e v e l  of a c i d i t y  i n  t h e  s o i l .  

The d a t a  on l e a f  a n a l y s i s  r e v e a l s  t h a t  wi th  r e spec t  

t o  Nitrogen,  gene ra l ly  t h e  p l a n t s  a r e  having medium range 

of N concent ra t ion  except f o r  one f i e l d  where i t  was 

recorded high (Block No.6). P con ten t  i n  almost a l l  



TABLE 5 ( a ) :  SOIL AND LEAF NUTRIENT STATUS OF MALANKARA ESTATE 

Block S o i l  S o i l  Values Leaf Values ( % )  
No. PH 

Orga- Av Av Av Av N P K Ca. Mg. 
nic P K Ca Mg 
C(%) < - - - - -  mg/100g ---- > 

Trace 5.80 

0.09 2.75 

0.09 3.62 

0.18 3.37 

0.64 6.00 
0.27 5.00 

0.22 6.62 

0.36 4.62 

0.09 3.75 
0.27 3.75 



f i e l d s  were medium range; though t h e  s o i l  a n a l y s i s  

i n d i c a t e s  very low values .  For K most of t h e  f i e l d s  a r e  

under medium range except f o r  one where i t  was i n  t h e  

h i g h  range (Block No.3). 

F e r t i l i z e r  recommendations and savings  i n  

f e r t i l i z e r  c o s t  t hus  der ived  i n  Malankara E s t a t e  a r e  

presented i n  Table 5 ( b ) .  

Descrimination with  r e spec t  t o  N f e r t i l i z e r  can be 

done only i n  one block (Block No.6) while P and K can be 

reduced i n  two cases  each. (Block No.1 and 10; 3 and 6 ) .  

This  r e s u l t e d  i n  a t o t a l  savings  of Rs.23.93 per  h e c t a r e ,  

i n  f e r t i l i z e r .  

4.1.4 ORKADAN ESTATE: 

Nine f i e l d s  were considered f o r  t h e  study from t h i s  

e s t a t e .  Resu l t s  of s o i l  and p l an t  n u t r i e n t  s t a t u s  of 

samples c o l l e c t e d  from t h i s  e s t a t e  a r e  presented i n  

Table 6 ( a ) .  

Out of t h e  nine  s o i l s  s tud i ed  only two recorded 

h igh  organic  carbon s t a t u s  and t h e  remaining were i n  t h e  

medium range. Regarding P a l l  t h e  s o i l s  were having only 



TABLE 5 ( b ) :  ECONOMICS OF FERTILIZER RECOMMENDATIONS FOR 

MALANKARA ESTATE 

BLOCK RECOMMENDATION FERTILIZER SAVED COST OF FERTI- 
NO. ( ~ g / h a  1 (-IADDL. DOSE LIZER SAVED 

GIVEN ( + I  (-)/ADDL. COST 
(Kg/ha) REQUIRED PER 

HECTARE ( + )  
N P K N P K 



TABLE 6 ( a ) :  SOIL AND LEAF NUTRIENT STATUS FOR ORDADAN ESTATE 

Block S o i l  S o i l  Values Leaf Values (7,) 
No. P H  

Orga- Av Av Av Av N P K Ca. Mg. 
n i c  P K Ca Mi3 
C(%) 



TABLE 6(b): ECONOMICS OF FERTILIZER RECOMMENDATION FOR ORKADAN ESTATE 

BLOCK RECOMMENDATION FERTILIZER SAVED COST OF FERTILIZER 
NO. (Kg/ha ) (-)/ADDL. DOSE SAVED( - )/ADDL. 

GIVEN ( + I  COST REQUIRED 
(~g/ha ) PER HECTARE ( + )  



low a v a i l a b l e  P s t a t u s .  For  Potassium f o u r  b locks  were 

i n  t h e  medium range w h i l e  t h e  remaining samples were low. 

S o i l s  i n  a l l  t h e  n i n e  f i e l d s  were h i g h l y  a c i d i c  i n  

n a t u r e  (pH rang ing  from 4 . 3  t o  4 .7 ) .  The v e r y  low 

a v a i l a b l e  P s t a t u s  of  t h e s e  s o i l s  may be a t t r i b u t e d  t o  

t h e  h i g h  a c i d i c  v a l u e  of  t h e  s o i l .  

Regarding l e a f  n u t r i e n t  l e v e l s  most of t h e  samples 

were i n  t h e  medium range  w i t h  r e s p e c t  t o  N c o n t e n t .  P 

s t a t u s  i n  a l l  t h e  samples were i n  t h e  medium range.  

Regarding l e a f  K excep t  one (Block No.6) a l l  t h e  o t h e r  

samples were i n  t h e  medium range .  The low K con ten t  may 

be due t o  t h e  h i g h l y  l e a c h e d  n a t u r e  of t h e  s o i l  

g e e n e r a l l y  encountered  w i t h i n  t h e  a r e a  s e l e c t e d  f o r  t h e  

s t u d y .  

Recommendations o f f e r e d ,  f e r t i l i z e r  s a v i n g s  e t c .  

a r e  g iven i n  Tab le  6 ( b ) .  

A p e r u s a l  of t h e  above d a t a  i n d i c a t e  t h a t  

d i s c r i m i n a t o r y  Ni t rogen  f e r t i l i z e r  recommendation has  

been made in55-~rcenbf t h e  c a s e  r e s u l t i n g  i n  f e r t i l i z e r  

s a v i n g s  i n  f i v e  our  o f  n i n e  f i e l d s .  For  P i n  a lmost  a l l  

b locks  d i s c r i m i n a t i o n  h a s  been made s i n c e  t h e  P s t a t u s  i n  

l e a f  were b e t t e r ,  t h e r e b y  reduc ing  t h e  i n p u t  c o s t  on P 



f e r t i l i z e r .  For K d i s c r imina t ion  has  been made i n  55pexcento~  

t h e  ca ses .  K s t a t u s  i n  t h e  s o i l  as  w e l l  i n  l e a f  were i n  

t h e  medium range. Addi t ional  dose was given i n  fou r  

blocks  ou t  of n ine  blocks (Blocks  2 ,  6 ,  8 and 9 and i n  

only  one case  K f e r t i l i z e r  dosage was reduced (Block 

No.5). I n  genera l  i t  can be seen t h a t  t h e  d i sc r imina to ry  

approach i n  Orkadan e s t a t e  has r e s u l t e d  i n  t h e  sav ings  on 

t h e  c o s t  of f e r t i l i z e r  t o  t h e  ex t en t  of rs .48.48 per  

hec t a re .  

4.1.5 KUPPAKKAYAM ESTATE: 

S o i l  and l e a f  n u t r i e n t  s t a t u s  i n  Kuppakkayam E s t a t e  

a r e  given i n  Table 7 ( a ) .  

The s o i l  i n  t h e  above s i x  blocks were found t o  

maintain high organic  mat te r  s t a t u s .  Avai lab le  P s t a t u s  

was low i n  a l l  t h e  f i e l d s  except  i n  block No.4 where i t  

was very high.  Regarding s o i l  K l e v e l s  except  i n  one 

block (Block No.5) a l l  t h e  o t h e r  f i e l d s  were having high 

K s t a t u s .  S o i l s  a r e  h igh ly  a c i d i c  i n  n a t u r e  r e s u l t i n g  i n  

t h e  low a v a i l a b l e  P s t a t u s  i n  t h e  s o i l .  

Regarding l e a f  n u t r i e n t  s t a t u s  only i n  two blocks 

high K concenta t ion  were ob ta ined  (Block No.5 and 6 ) .  . 



TABLE 7(a): SOIL AND LEAF NUTRIENT STATUS OF KUPPAKKAYAM ESTATE 

Block Soil Soil Values Leaf Values ( % )  
No. PH a 

Orga- A v  A v  Av A v  N P K Ca.  Mg. 
nic P K Ca Mi2 



Leaf P  c o n c e n t r a t i o n  was comparately low i n  t h i s  E s t a t e  

a g g r e v a t i n g  t h e  problems o f  P d e f i c i e n c y .  Potassium 

c o n c e n t r a t i o n  was medium range  i n  most of t h e  b locks .  

F e r t i l i z e r  recommendations and s a v i n g s  i n  c o s t  a r e  

g i v e n  i n  Tab le  7 ( b ) .  

Of t h e  s i x  b locks  s e l e c t e d  f o r  s tudy  c o n s i d e r a b l e  

s a v i n g s  i n  f e r t i l i z e r  was o b t a i n e d  from t h r e e e  b locks .  

Savings  i n  r e s p e c t  of N was o b t a i n e d  i n  t h r e e  b locks .  

For P s a v i n g s  h a s  been o b t a i n e d  on ly  i n  two b locks .  

A d d i t i o n a l  dose  of  P f e r t i l i z e r  was g i v e n  i n  t h r e e  b locks  

due  t o  t h e  poor s t a t u s  i n  s o i l  a s  w e l l  a s  i n  t h e  l e a f .  

Regarding K a l s o  s a v i n g s  were made on ly  i n  two b locks .  

A s  a  whole s a v i n g s  a t  t h e  r a t e  of Rs.38.90 p e r  h e c t a r e  

was ach ieved  i n  t h i s  e s t a t e .  

4.1.6 VALLEY END ESTATE: 

T h i r t e e n  b locks  were c o n s i d e r e d  f o r  s tudy  from t h i s  

e s t a t e .  R e s u l t s  on s o i l  and l e a f  n u t r i e n t  s t a t u s  o f  

samples c o l l e c t e d  from t h e  e s t a t e  a r e  p r e s e n t e d  i n  

Table  8 ( a ) .  



TABLE 7(b): ECONOMICS OF FERTILIZER RECOMMENDATION FOR KUPPAKKAYAN ESTATE - 

BLOCK RECOMMENDATION FERTILIZER SAVED COST OF FERTILIZER 
NO. (Kg/ha. (-)/ADDL. DOSE SAVED(-)/ADDL. COST 

GIVEN ( + )  REQUIRED PER 
(Kg/ha. ) HECTARE ( + )  



TABLE 8 ( a ) :  SOIL AND LEAF NUTRIENT STATUS OF VALLEY END ESTATE I 

Block Soil Soil Values Leaf Values ( % )  
No. PH , 

Orga- Av Av Av Av N P K Ca. Mg. 
n i c  P K Ca Mi3 
C(%) 

< - - - - -  mg/100g ----- > 



Organic carbon s t a t u s  i n  s o i l  was high i n  a l l  t h e  

13  blocks.  Avai lable  P s t a t u s  was low i n 7 6 ~ h f  t h e  

blocks and a v a i l a b l e  K s t a t u s  was low i n  a l l  t h e  ca ses .  

Except i n  4 blocks ,  s o i l s  i n  a l l  t h e  o t h e r  blocks  

recorded pH below 5.0 i n d i c a t i n g  h igh  a c i d i t y  and 

subsequent P f i x a t i o n .  Leaf N s t a t u s  i s  h igher  i n  e i g h t  

ou t  of t h i r t e e n  blocks.  This  may be due t o  t h e  h igh  

organic  mat ter  s t a t u s  p re sen t  i n  t h e s e  blocks.  Regarding 

P con ten t  a l l  t h e  samples were having medium l e a f  P 

s t a t u s .  Leaf K was a l s o  medium i n  e leven ou t  of t h e  

t h i r t e e n  blocks .  

F e r t i l i z e r  recommendation, sav ings  i n  f e r t i l i z e r  

c o s t  per  h e c t a r e  a r e  shown i n  Table 8 ( b ) .  

Maximum d i s c r i m i n a t i o n  could be made f o r  Nitrogen.  

In%pruntof t h e  blocks cons ide rab le  re -  duc t ion  has been 

don- i n  t h e  a p p l i c a t i o n  of Nitrogeneous f e r t i l i z e r .  For 

P and K f e r t i l i z e r s  only in7pemibf blocks d i sc r imina t ion  

have been adopted. The l o w  K l e v e l s  i n  s o i l  and l e a f  

have pointed o u t  t h e  n e c e s s i t y  of applying a d d i t i o n a l  K 

f e r t i l i z e r  and hence sav ings  obta ined were most on 

Nitrogenous and Phosphat ic  f e r t i l i z e r s .  Savings i n  

f e r t i l i z e r  c o s t  comes t o  Rs.53.03 per h e c t a r e .  



?'ABLE 8 ( b ) :  ECONOMICS AND FERTILIZER RECOMMENDATIONS FOR 

VALLEY END ESTATE 

BLOCK RECOMMENDATION FERTILIZER SAVED COST OF FERTILIZER 
NO. (Kg/ha) (-)/ADDL. DOSE SAVED(-)/ADDL. 

GIVEN ( + I  COST REQUIRED 
(Kg/ha) PER HECTARE ( + )  



4.1.7 R A J A G I R I  ESTATE: 

S o i l  and l e a f  n u t r i e n t  s t a t u s  of R a j a g i r i  E s t a t e  

a r e  fu rn i shed  i n  Table 9( a ) .  

I n  a l l  t h e  e i g h t  b locks  s tud ied  organic  carbon were 

medium. Avai lable  P was found t o  be very low ranging 

from t r a c e  t o  O.SOmg/lOOg. Avai lable  K conten t  a l s o  

recorded lower value i n  a l l  t h e  cases  (0.62 t o  

3.25mg/lOOg s o i l ) .  The pH of t h e  s o i l  i n  t h r e e  blocks  

were above 5.0 and i n  o t h e r  ca se  it  was below 5.0. 

The l e a f  ana lys i s  d a t a  show t h a t  Nitrogen was high 

i n  t h r e e  c a s e s  and f o r  o t h e r s  i t  i s  of medium range. For 

Phosphorus t h r e e  blocks showed medium va lues  while o t h e r s  

were of low range. Potassium was observed t o  be medium 

i n  on ly  one ca se  (Block No.3) and i n  a l l  o the r  blocks  

i t  was low. 

F e r t i l i z e r  recommendations, savings  i n  f e r t i l i z e r  

c o s t  t hus  de r ived  are pres'ented i n  Table 9 ( b ) .  

Based on the  s o i l  and l e a f  a n a l y s i s  Nitrogen could 

be reduced t o  a  lower dose  i n  one block. Owing t o  t h e  



TABLE 9(a): SOIL AND LEAF NUTRIENT STATUS OF RAJAGIRI ESTATE 

Block Soi 1 Soil Values Leaf Values ( % I  
No. PH 

Orga- Av Av Av Av N P K Ca. Mg. 
nic P K Ca Mg 
C ( % )  

< - - - - -  mgI100g ------- > 

1.43 0.10 1.82 16.6 2.92 

1.68 0.20 3.25 17.8 3.77 

1.00 0.20 1.00 10.80 4.38 

0.90 0.50 1.32 10.60 1.01 

0.90 0.20 0.87 16.60 2.92 

1.20 Trace 0.62 13.80 4.13 

1.15 0.20 1.75 14.20 4.38 

1.30 0.10 0.62 13.00 3.53 



TABLE 9 ( b ) :  ECONOMICS OF FERTILIZER RECOMMENDATION FOR 

RAJAGIRI ESTATE 

BLOCK RECOMMENDATION FERTILIZER SAVED COST OF FERTILIZER 
NO. ( ~ g / h a  ) (-)/ADDL. DOSE SAVED( - /ADDL. 

GIVEN ( + I  COST REQUIRED 
(Kg/ha) PER HECTARE ( + )  



lower con ten t  of P and K they have t o  be given a t  a  

boosted r a t e .  So he re  savings i n  f e r t i l i z e r  c o s t  wi th  

respec t  t o  t h e  b lanke t  r a t e  of app l i ca t ion  could not  be 

obta ined.  But by a d d i t i o n a l  a p p l i c a t i o n  of P and K t h e  

n u t r i e n t  l e v e l  could be maintained proper ly  thereby 

ensur ing s a t i s f a c t o r y  y i e l d .  The mer i t s  of t h e  

d i sc r imina to ry  f e r t i l i z e r  recommendations have t o  be 

assessed not  only on t h e  b a s i s  of savings i n  f e r t i l i z e r  

c o s t  a lone bu t  t h e  i nc reases  i n  production has a l s o  t o  be 

considered.  So i n  s i t u a t i o n  l i k e  t h i s  though t h e r e  i s  no 

immediate sav ings  i n  f e r t i l i z e r  c o s t ,  t h e  recommendation 

method cannot be d i s c r e d i t e d .  

4.1.8 REHABILITATION PLANTATION: 

S o i l  and l e a f  n u t r i e n t  l e v e l s  i n  R e h a b i l i t a t i o n  

p l a n t a t i o n s  a r e  given i n  Table 1 0 ( a ) .  

Organic carbon s t a t u s  of t h e  s o i l s  i n  most of t h e  

blocks were h igh  as  i s  ev iden t  from t h e  d a t a .  Avai lable  

P l e v e l  i n  a l l  t h e  blocks were low. For ava i l ab l e  

Potassium nea r ly13  crmbf t h e  samples were i n  medium range, P 
and t h e  remaining a r e  low. Regarding s o i l  r eac t ion  i t  

ranges from 4.55 t o  5.95. 



TABLE 10(a): SOIL AND NUTRIENT LEVELS OF REHABILITATION PLANTATION . - 

Block Soil Soil Values ~ e a f  Values ( % )  

pH No, 

Orga- Av Av Av Av N P K Ca. Mg. 
nic P K Ca Mg 
C(%) 

< - - - - - -  mg/100g ------ > 



TABLE 10(a) Contd. 

Block Soil Soil Values Leaf Values ( % I  
No. PH 

Orga- A v  A v  A v  A v  N P K Ca. Mg 
nic P K Ca Mg 
C(%) 

< - - - - - -  mg/100g -------- > 

0.42 

0.25 

0.17 

0.25 

0.08 

0.11 

0.11 

0.08 

0.17 

0.17 

Trace 



TABLE 10(a) Contd. 

Block Soil Soil Values Leaf Values ( % I  
No. PH 

Orga- Av Av Av Av N P K Ca. Mg 
n i c  P K Ca Mg 
C(%) 

< - - - - - - - mg/lOOg -------- > 



TABLE 10( a) Contd. 

BLock Soil Soil Values Leaf Values ( % I  
No. PH 

Orga- A v  A v  A v  A v  N P K Ca. Mg. 
nic P K Ca Mg 
C(%) 

< - - - - - - - mg/100g -------- > 



With regard to leaf N concentration most of the 

samples were in medium range. Leaf P concentration in 

almost all soils were medium to high. The high organic 

matter status in soil may be attributed as the reason for 

maintaining a high P level in leaf. Regarding leaf K 

most of the samples were rated low to medium which 

necessitated the application of full or additional dose 

of K. 

Fertilizer recommendation and savings in fertilizer 

cost are given in Table 10(b). 

The above table indicates that considerable savings 

in fertilizer cost is obtained only for Potassium. For N 

and P such discrimination could not be made, since the 

leaf and soil contents were rated low/rnedium. In this 

case fertilizer saving was Rs.12/92 per hectare. 

4.1.9 OPEN PRISON ESTATE, THIRUVANANTHAPURAM: 

Soil and leaf nutrient status of open Prison 

Estate, Thiruvananthapuram are furnished in Table ll(a). 

The above. table indicates that organic carbon 

content of the five blocks studied were medium category, 

except for one field where it was observed to be high 



TABLE 10(b): ECONOMICS OF FERTILIZER RECOMMENDATION FOR 

REHABILITATION PLANTATION 

BLOCK RECOMMENTATION FERTILIZER SAVED COST OF FERTILIZER 
NO. (~g/ha 1 (-)/ADDL. DOSE SAVED( - 1 /ADDL. 

GIVEN ( + I  COST REQUIRED 
(~g/ha 1 PER HECTATE ( + I  



TABLE 10(b) Contd. 

BLOCK RECOMMENDATION FERTILIZER SAVED COST OF FERTILIZER 
NO. (Kg/ha 1 (-)/ADDL. DOSE SAVED ( - 1 /ADDL. 

GIVEN ( + I  COST REQUIRED 
(Kg/ha ) PER HECTARE ( + I  



TABLE 10(b) Contd. 

BLOCK RECOMMENDATION FERTILIZER SAVED COST OF FERTILIZER 
NO. ( Kg/ha (-)/ADDL. DOSE SAVED ( - 1 /ADDL. 

GIVEN ( + )  COST REQUIRED 
( ~ g / h a  PER HECTARE ( + )  



TABLE I l ( a ) :  SOIL AND NUTRIENT LEVELS OF OPEN PRISON ESTATE 

Block S o i l  S o i l  Values Leaf Values  (7,) 
No. P H  

Orga- Av Av Av Av N P K Ca Mg A 

n i c  P K Ca Mg 4 



(Block No.2). The a v a i l a b l e  P were very low i n  a l l  c a se s  

vary ing  fromO.10 t o  0.50. Avai lable  K a l s o  were very low 

i n  a l l  t h e  blocks .  pH of t h e  s o i l  i s  5.00 i n  one block 

and above 5.0 i n  .the remaining 4 blocks ,  sugges t ing  a 

medium range of a c i d i t y .  

Leaf a n a l y s i s  da t a  show t h a t  n i t rogen  conten t  of 

a l l  t h e  p l o t s  a r e  of medium category whi le  fo rP  i t  was 

low i n  2 c a s e s  and medium i n  o t h e r  ca ses .  Avai lable  K 

con ten t  i n  gene ra l  was medium except f o r  one where i t  i s  

low (Block No.1). 

F e r t i l i z e r  recommendations based on t h e  s o i l  and 

l e a f  a n a l y s i s  and savings  a r e  shown i n  Table l l ( b 1 .  

From t h e  f e r t i l i z e r  recommendations suggested f o r  

t h i s  e s t a t e  a s  shown above, reduc t ion  i n  F e r t i l i z e r  input  

could no t  be made. I n  one c a s e  a h igher  dose of 

Nitrogen,  i n  two c a s e s  h igher  dose of phosphorus and i n  

fou r  c a s e s  h igher  dose of Potassium were recommended. 

Hence no sav ings  i n  t h e  c o s t  of  f e r t i l i z e r  could be done 

i n  t h i s  e s t a t e .  But by adopting d i sc r imina to ry  approach 

t h e  y i e l d  repor ted  t o  be maintained a t  a h igher  l e v e l .  



TABLE ll(b1: ECONOMICS OF FERTILIZER RECOMMENDATION FOR 

OPEN PRISON ESTATE 

BLOCK RECOMMENDATION FERTILIZER SAVED COST OF FERTILIZER 
NO. (Kg) (-)/ADDL. DOSE SAVED(- )/ADDL. 

GIVEN ( + )  COST REQUIRED 
(Kg/ha) PER HECTARE ( + I  



Out of the 107 recommendations studied, deviations were 

made in the case of 82 recommendations. The above results 

revealed that the blanket recommendations now offered by the 

Rubber Board is not suited for varying agroclimatic 

conditions and for different levels of management. Though 

the fertilizer savings worked out to be k 31/23 per hectare; 

by adopting discriminatiory fertilizer recommendation one 

could give balanced nutrients, there by improving the growth 

and yield of rubber. 

Hence it is advisable to apply fertilizer based on soil 

and leaf analysis as far as possible. 





5 .  SUMMARY AND CONCLUSION 

A c a s e  s tudy was made t o  a s s e s s  t h e  comparison of 

t h e  dosage of f e r t i l i z e r  recommendation based on s o i l  

and l e a f  a n a l y s i s  v is-a-vis  b lanket  recommendation of 

t h e  Rubber Board. Almost a l l  e s t a t e s  i n  ou r  country a r e  

p r a c t i s i n g  t h i s  method of f e r t i l i z e r  a p p l i c a t i o n  and 

sys temat ic  d a t a  i s  a v a i l a b l e  only from l a r g e  e s t a t e s . ,  

Hence t h e  ca se  s tudy was confined t o  E s t a t e  Sec tor .  

From t h e  s o i l  a n a l y t i c a l  va lues  and economics of 

f e r t i l i z e r  usage of t h e  n ine  e s t a t e s  s t u d i e d ,  t h e  

fol lowing observa t ions  a r e  made. 

1 I n  genera l  organic  carbon s t a t u s  of t h e  s o i l  
be 

was found to,medium, though high va lues  were 

a l s o  recorded i n  some f i e l d s .  

2.  The a v a i l a b l e  phosphorus s t a t u s  of t h e  s o i l  

was found t o  be low i n  most of t h e  ca ses .  

3 .  Except i n  one e s t a t e ,  a l l  t h e  e s t a t e s  wereTOa 

i n  a v a i l a b l e  Potassium. 



The observa t ions  on t h e  l e a f  a n a l y t i c a l  va lue  

a r e  a s  fo l lows:  

1. Nitrogen s t a t u s  was i n  t h e  medium range i n  

most of t h e  c a s e s  and only i n  few cases  i t  

i s  high.  

2 .  Leaf phosphorus was found t o  be i n  medium t o  
h igh  range i n s p i t e  of low a v a i l a b l e  s o i l  

phosphorus. 

3. Leaf potassium a l s o  followed same t r e n d  as 

l e a f  phosphorus. 

Economics of f e r t i l i z e r  usage based on s o i l  and 

l e a f  a n a l y s i s  revealed t h e  fol lowing:  

Savings i n  q u a n t i t y  as  well  as  t h e  c o s t  of 

f e r t i l i z e r  could be made i n  seven e s t a t e s .  The c o s t  of 

f e r t i l i z e r  saved per h e c t a r e  was found t o  be Rs.31.23. 

Eventhough i n  two e s t a t e s  no savings  i n  q u a n t i t y  

a s  well  as  i n  t h e  c o s t  of f e r t i l i z e r  could be made by 

adopting d i sc r imina tory  approach, i t  was p o s s i b l e  t o  

maintain t h e  balance among t h e  n u t r i e n t s  i n  t h e s e  

e s t a t e s  prevent ing t h e  l i k e l y  drop of y i e l d .  
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APPENDIX - I 

'BLANKET RECOMMENDATIONS OF RUBBER BOARD 

Appl ica t ion  of  10:10:4:1 .5  NPK mg o r  12:12:6 NPK mixture  a s  per  t h e  schedule g iven below 

f o r  t h e  f i r s t  f ou r  y e a r s .  I n  Kanyakumari D i s t r i c t  of Tamilnadu; T h r i s s u r ,  Palakkad, Malappuram 

and Kozhikode D i s t r i c t s  of Kera la  ; Karnataka ; Goa and Maharashtra regions  t h e  a v a i l a b l e  

magnesium s t a t u s  of s o i l  i s  h i g h  and a p p l i c a t i o n  of  12:12:6  i s  recommended. In  a l l  o t h e r  

r e g i o n s  10:10:4:1.5 mixture  may be a p p l i e d .  

1. DURING THE INITIAL PERIOD OF IMMATURITY. (FIRST FOUR YEARS) 

Year of  Months a f t e r  Time of Dose of Mixture Quant i ty  per mixture 
P l a n t i n g  P l an t i ng  App l i ca t i on  p e r  p l a n t  pe r  Hectare with 

440-450 plan  po in t s  

10:10:4:1.5 12:12:6 10:10:4:1.5 12:12:6 
( g )  ( g )  (Kg) (Kg) 

1s t  Year 3  Months Sept  - Oct 225 190 

2nd Year 9  Ir Apr - May 450 380 

-do- 1 5  " Sept  - Oct 450 380 

3 r d  Year 21 " Apr - May 550 480 

-do- 27 " Sept  - Oct 550 480 

4 t h  Year 33 I' Apr - May 450 380 

-do- 39 " Sept - Oct 450 380 



APPZNDIX - I (Contd. ) 

2. FROM THE FIFTH YEAR OF PLANTING: 

( a )  For a r e a s  where t h e  p l a n t  bases  were mulched d u r i n g  t h e  i n i t i a l  y e a r s  

and where P u r e r a r i a  phaseo lo ide s  were e s t a b l i s h e d  and mainained p rope r ly ,  

NPK 12:12:6 mixture  a t  t h e  r a t e  of 250 Kg/ha i n  two s p l i t  does ,  t i l l .  t h e  

p l a n t s  become ready f o r  t app ing .  

(b) For p l a n t a t i o n s  where no mulching was c a r r i e d  ou t  d u r i n g  i n i t i a l  yea r s  and no 

legume ground covers  were e s t a b l i s h e d ,  NPK 15:10:6 a t  t h e  r a t e  of 400 Kg/ha 

i n  two s p l i t  do se s  of 200 Kg each d u r i n g  t h e  f i f t h  and succeeding yea r s  till 

t h e  p l a n t s  become ready f o r  t app ing .  

3 .  FOR MATURE AREA 

NPK 10:10:10 mixture a t  t h e  r a t e  of 900 gms per t r e e  (Approximately 300 Kg 

pe r  Hec ta re  1. 
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