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Biomass and Nutrient Addition in a 

Cycle o f Rubber Plantation
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INTRODUCTION
R u b b e r  {H e v e a  b ra s il ie n s is ) ,  the  im p o r ta n t  c o m m e rc ia l s o u rc e  o f  n a tu ra l ru b b e r, is  a 

q u ic k  g ro w in g  s tu rd y  tre e  w i th  ta l l  t ru n k  a n d  th ic k  ca n o p y . R u b b e r p la n ts  ta k e  fo u r  to  f iv e  

yea rs  fo r  c a n o p y  c lo s u re  a n d  a tta in  f u l l  g ro w th  in  15 to  2 0  yea rs . N a tu ra l ru b b e r, h a v in g  a 

p e re n n ia l tre e  c ro p  e c o s y s te m , c o v e rs  a b o u t 5 .5  la k h s  ha  a re a  in  K e ra la  a n d  p a rts  o f  

K a n y a k u m a r i.  R u b b e r b e lo n g in g  to  the  fa m ily  E u p h o rb ia c e a  is  d e c id u o u s  in  n a tu re , h a v in g  

a n n u a l le a f  l i t t e r  f a l l  d u r in g  D e c e m b e r-J a n u a ry . C u lt iv a t io n  p ra c tic e s  in  ru b b e r  in c lu d e  

th e  e s ta b lis h m e n t o f  c o v e r  c ro p  in  th e  im m a tu re  phase (1 - 4  y e a rs ) a n d  s y s te m a tic  m a n u n n g  

b y  in o rg a n ic  fe r t i l iz e r s  d u r in g  im m a tu re  and  m a tu re  phases. T h e re  is  a  re g u la r  b io m a s s  

a d d it io n  th ro u g h  a n n u a l l i t t e r  f a l l  a n d  a ls o  a t th e  t im e  o f  fe l l in g  o f  trees  f o r  re p la n t in g . 

Q u a n t if ic a t io n  o f  b io m a s s  re c y c l in g  a n d  n u tr ie n t  a d d it io n  th ro u g h  n a tu ra l sou rce s  a n d  

in o rg a n ic  fe r t i l iz e r s  in  o n e  c y c le  o f  c u l t iv a t io n  is  im p o r ta n t  to  assess th e  s u s ta in a b il ity  o f  

th e  ru b b e r  e co sys te m .

T h e  e a r l ie r  s tu d ie s  c o n d u c te d  a t R R I l  and  e ls e w h e re  ha ve  been  use d  to  q u a n t i fy  the  

b io m a s s  a n d  n u tr ie n t  a d d it io n  th ro u g h  c o v e r  c ro p  (M u c u n a  b ra c t ia ta ) ,  l i t t e r  f a l l  a n d  ra in  

f a l l  ( P h i l ip  a /.. 2 0 0 5 ) ; K a r th ik a k u tty a m m a  e ta i ,  (2 0 0 0 ) ;  S h o rro k s  (1 9 6 5 )  a n d  M e t i  e ta l.  

(2 0 0 8 ).  R e g a rd in g  n itro g e n  f ix a t io n  b y  the  c o v e r  c ro p , a c o n s e rv a tiv e  e s t im a te  o f  3 0 0  k g  N  

p e r h e c ta re  (W a ts o n  1 9 6 4 ) w as a d o p te d  fo r  th e  p re se n t s tudy .

T h e  b io m a s s  and  n u tr ie n t  a d d it io n  a t th e  t im e  o f  tre e  fe l l in g  w a s  re c o rd e d  b y  u p ro o tin g  

fo u r  trees o f  R R I I  c lo n e s  o f  H e v e a  a t an age o f  3 0  yea rs  f r o m  th e  e x p e r im e n ta l f ie ld  at



C e n tra ] E x p e r im e n t S ta tio n , C h e th a c k a l, R a n n i o f  R u b b e r  R e sea rch  In s t itu te  o f  In d ia .  T h e  

u p ro o te d  trees  w e re  p a r t i t io n e d  in to  d i f fe re n t  m o rp h o lo g ic a l u n its  v iz .  t ru n k ,  b ra n ch e s , 

le a f  a n d  ro o ts , a n d  to ta l w e ig h t  o f  th e  p la n t  p a rts  w e re  re c o rd e d . D u r in g  f e l l in g  th e  to p  

p o r t io n  o f  th e  tre e  in c lu d in g  le a ve s , tw ig s  a n d  a s s o c ia te d  v e ry  s m a ll b ra n c h e s  a re  le f t  in  the  

f ie ld  a n d  i t  u n d e rg o e s  d e c o m p o s it io n . T h e re fo re , the se  p o r t io n s  w e re  a ls o  in c lu d e d  in  the  

le a f  b io m a s s . E s t im a t io n  o f  le a f  a n d  ro o t  b io m a s s  a n d  n u t r ie n t  a d d it io n  w e re  c a r r ie d  o u t  b y  

re c o rd in g  to ta l b io m a s s  a n d  fre s h  w e ig h t  a n d  d ry  w e ig h t  o f  th e  sub  s a m p le . S u b -s a m p le s  

w e re  a n a ly s e d  f o r  n u t r ie n t  c o n te n t a n d  th e  n u tr ie n t  a d d it io n  to  s o i l f r o m  th e  d e c o m p o s it io n  

o f  le a f  a n d  ro o t  re s id u e  a t th e  e n d  o f  th e  p la n t in g  c y c le  w as c a lc u la te d . I t  is  re p o r te d  th a t 

n u tr ie n ts  f r o m  th e  le a f  a n d  ro o t  re s id u e s  w i l l  be  c o m p le te ly  d e c o m p o s e d  w i th in  2  yea rs  

(K h e o n g  2 0 0 1 ).

In  ru b b e r, le g u m e  c o v e r  is  e s ta b lis h e d  d u r in g  th e  im m a tu re  phase  as a  s o i l c o v e r  and  to  

re d u c e  s o i l e ro s io n  in  a d d it io n  to  n itro g e n  f ix a t io n .  R u b b e r  tre e  sheds its  le ave s  d u r in g  

D e c e m b e r -  J a n u a ry  re s u lt in g  in  re c y c l in g  o f  n u tr ie n ts . A n o th e r  s o u rc e  o f  n u t r ie n t  a d d it io n  

in  ru b b e r  p la n ta t io n  is  th ro u g h  r a in fa l l .  T h e  e s tim a te d  b io m a s s  a d d it io n  in  o n e  c y c le  o f  

ru b b e r  p la n ta t io n  is  g iv e n  in  T a b le  27 .1 .

Table 27.1. Biomass addition in one cycle of rubber plantation (t/ha)

Source of biomass Quantity added to soil (t^a)

Cover Crop 4-6*
Leaf Litter 6 “
Leaf, twig and very small branches tree felting- Root 1740

* Philip et al. (2005) **Karthikakuttyamma et ai. (2000) and Shorrok(1965)

A p a r t  f r o m  these , th e re  is  b io m a s s  a d d it io n  d u r in g  re p la n t in g  to  th e  e x te n t o f  17 t /h a  

th ro u g h  le a ve s  a n d  tw ig s  as w e l l  as 4 0  t /h a  th ro u g h  ro o t  re s id u e s . U s u a lly  d u r in g  e v e ry  

re p la n t in g  t im e , th e  to p  p o r t io n  o f  th e  tre e  in c lu d in g  c a n o p y  w i th  p e t io le ,  tw ig s  a n d  v e ry  

s m a ll b ra n ch e s  a re  le f t  in  th e  f ie ld  f o r  d e c o m p o s it io n . T h e re fo re , le a f  b io m a s s  a t th e  t im e  

o f  f e l l in g  in c lu d e s  the se  p o r t io n s  a lso . T h is  is  d i f fe re n t  f r o m  th e  a n n u a l le a f  fa l l  w h e re in  

th e  le a f  f a l l  o c c u rs  d u r in g  D e c e m b e r -  January .

D u r in g  im m a tu re  phase th e re  is  a d d it io n  o f  2 3 6  k g  N ,  1 5 kg  P  a n d  8 5 k g  K  /h a  th ro u g h  

th e  c o v e r  c ro p  re s id u e s  ( P h i l ip  e t a i ,  2 0 0 5 ). A b o u t  3 0 0  k g  n itro g e n  is  ad d e d  b y  th e  c o v e r  

c ro p  th ro u g h  n itro g e n  f ix a t io n  p ro cess  (W a tso n , 19 64 ). N u tr ie n t  a d d it io n  th ro u g h  the  an nu a l 

le a f  f a l l  is  to  th e  e x te n t o f  8 8 k g  N , 2 .5 k g  P  a n d  4 5  k g  K /h a  ( P h i l ip  e t  a i .  2 0 0 3 ). T h ro u g h  

le a f  f a l l  th e re  is  r e c y c l in g  o f  n u tr ie n ts  a n n u a lly . H e n c e , f o r  c a lc u la t in g  n u tr ie n t  a d d it io n  

th ro u g h  le a f  f a l l ,  i t  w a s  a c c o u n te d  o n ly  on ce  a n d  n o t  e v e ry  yea r. F ro m  th e  p re s e n t s tud y , 

th e  n u tr ie n t  re lease  th ro u g h  d e c o m p o s it io n  o f  le a ve s , tw ig s  a n d  ro o t  re s id u e s  a f te r  fe l l in g  

trees w a s  e s tim a te d  as 2 ,1 6  k g  N ,  2 5 0  k g  P a n d  1 ,3 5 4  k g  K  p e r  ha.



C o m p a r is o n  o f  a n n u a l n u t r ie n t  a d d it io n  th ro u g h  n a tu ra l sou rces  and  b y  th e  in o rg a n ic  

fe r t i l i z e r  in d ic a te d  th a t a b o u t 13 3 .2  k g  N , 2 .5  k g  P and 5 8 .2  k g  K  p e r ha w e re  ad de d  th ro u g h  

le a f  fa l l  and  ra in  fa l l  ( P h i l ip  e t a l ,  2 0 0 3 ; M e t i e t  a / . .2 0 0 8 )) .  T h e  c o r re s p o n d in g  n u tr ie n t 

a d d it io n  th ro u g h  in o rg a n ic  f e r t i l i z e r  is  3 0  kg  each o f  N ,  P  a n d  K .  T h is  c le a r ly  s h o w s  th a t 

th e  n itro g e n  a n d  p o ta s s iu m  a d d it io n  th ro u g h  le a f  fa l l  and  ra in fa l l  a re  m u c h  h ig h e r  th a n  the  

in o rg a n ic  f e r t i l i z e r  a d d it io n  e v e ry  yea r. H o w e v e r, the  m a jo r  p o r t io n  o f  P  a d d it io n  w a s  f ro m  

fe r t i l iz e r s  and  i t  is  h ig h e r  th a n  th e  P a d d it io n  th ro u g h  le a f  fa l l .

T h e  pe rcen ta ge  o f  a n n u a l a d d it io n  o f  n u tr ie n ts  b y  n a tu ra l sou rces  a nd  in o rg a n ic  fe r t i l iz e rs  

sh o w s  th a t 8 2 %  N , 8 %  P  a n d  6 6 %  K  a re  ad de d  th ro u g h  le a f  f a l l  a n d  ra in  fa l l .  In  th e  case o f  

P. th e  a p p lic a t io n  th ro u g h  e x te rn a l fe r t i l iz e rs  is  to  the  e x te n t o f  9 2 %  fo l lo w e d  b y  3 4 %  fo r  K  

and  18 %  f o r  N . F ro m  th is  i t  is  c le a r  th a i N  and  K  a d d it io n  th ro u g h  le a f  f a l l  a n d  ra in  fa l l  in  

ru b b e r p la n ta tio n  is  m o re  th a n  a d d it io n  th ro u g h  in o rg a n ic  fo r m  th ro u g h  e x te rn a l fe r t i l iz e rs .

T h e  e s tim a te d  to ta l a d d it io n  o f  n u tr ie n ts  th ro u g h  n a tu ra l sou rces  and  in o rg a n ic  fo rm  

th ro u g h  e x te rn a l fe r t i l iz e r  in  o n e  c y c le  o f  ru b b e r p la n ta tio n  is  p re se n te d  in  T a b le  27 .2 . 

A b o u t  2 ,7 4 4  k g  N , 2 6 8  k g  P  and  1 ,7 48  k g  K  p e r  ha is  a d d e d  to  th e  s o il th ro u g h  o rg a n ic  fo rm  

w h e re a s , 8 4 0  k g  N ,  8 4 0  k g  P and  7 5 4  k g  K  p e r ha  o n ly  is  added  as in o rg a n ic  fo r m  in  one  

c y c le  o f  ru b b e r  c u lt iv a t io n .

Table 27.2. Total addition of nutrients in one cycle of rubber cultivation (30 years) kg/ha

Nutrients Natural sources * Inorganic fertilizers

N 2744 840

P 268 840

K 1748 754

*(cover crop + Nitrogen fixation by cover crop + Rain fall + leaf fall + leaf and root at tree felling).

T h e  a n a ly s is  o f  n u t r ie n t  a d d it io n  th ro u g h  n a tu ra l sou rces  a n d  in o rg a n ic  fe r t i l iz e r s  in  

o n e  c y c le  o f  ru b b e r c u l t iv a t io n  in d ic a te s  th a t o rg a n ic  fo r m  a cco u n ts  f o r  7 7 , 2 4  a n d  70  

pe rcen ta ge  o f  to ta l N ,  P a n d  K  w hereas , i t  is  o n ly  2 3 ,7 6  and  3 0  p e rcen ta ge  th ro u g h  in o rg a n ic

fo r m  (T a b le  2 7 .3 ).

Table 27.3. Percentage of total nutrient addition in one cycle of rubber cultivation

Nutrients Natural sources Inorganic form( chemical fertilizers)

N 77 23
,P 24 76
K 70 30

T h is  a ls o  c le a r ly  in d ic a te d  th a t in  o n e  c y c le  o f  ru b b e r c u l t iv a t io n  th e  to ta l n u tr ie n t  

a d d it io n  th ro u g h  o rg a n ic  fo r m  is  m o re  th a n  th e  in o rg a n ic  fo rm  e x c e p t fo r  P.



F ro m  th is  s tu d y  i t  is  c le a r  th a t s u b s ta n tia l q u a n tit ie s  o f  n u tr ie n ts  a re  ad d e d  a n n u a lly  

th ro u g h  le a f  l i t t e r  and  ra in  f a l l  in  ru b b e r e c o s y s te m . A n n u a l 'a d d it io n  o f  N  and  K  th ro u g h  

le a f  l i t t e r  a n d  r a in fa l l  a re  m o re  th a n  th a t th ro u g h  c h e m ic a l fe r t i l iz e rs .  In  th e  case o f  P, 

a d d it io n  is  m o re  th ro u g h  c h e m ic a l fe r t i l iz e rs .  T h e  ru b b e r  e c o s y s te m  is  m o re  d e p e n d e n t o h  

n a tu ra l sou rce s  f o r  n u tr ie n ts  c o m p a re d  to  e x te rn a l sou rces  l ik e  c h e m ic a l fe r t i l iz e rs  a n d  a lso  

h ig h e r  b io m a s s  a d d it io n  and  n u tr ie n t  r e c y c lin g  is  re c o rd e d  in  o n e  c y c le  o f  ru b b e r c u lt iv a t io n .
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