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INTRODUCTION

F e r t i l i z e r s  h a v e  p l a y e d  a  k e y  r o l e  i n  i n c r e a s i n g  f o o d g r a i n  

p r o d u c t i o n  i n  I n d i a .  T h e r e  i s  a  s t r o n g  r e l a t i o n s h i p  b e t w e e n  f e r t i l i z e r  

c o n s u m p t i o n  a n d  f o o d g r a i n  p r o d u c t i o n  i n  t h e  c o u n t r y  o v e r  y e a r s .  T h e  

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

0 . 7 9  m i l l i o n  t o n n e s  i n  1 9 6 5 - 6 6  t o  1 5  m i l l i o n  t o n n e s  i n  1 9 9 5 - 9 6  w i t h  a  

c o r r e s p o n d i n g  i n c r e a s e  i n  f o o d g r a i n  p r o d u c t i o n  f r o m  7 2 . 4  m i l l i o n  t o n n e s  

t o  1 9 0 . 4  m i l l i o n  t o n n e s  (  S i n g h ,  1 9 9 6  a n d  V e n k a t r a m a n i ,  1 9 9 6  ) .  

N e v e r t h e l e s s ,  t h e r e  e x i s t s  a  w i d e  g a p  b e t w e e n  d e m a n d  f o r  f e r t i l i z e r s  a n d  

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

f e r t i l i z e r  p r i c e s .  T h u s ,  f e r t i l i z e r s  c o n s t i t u t e  o n e  o f  t h e  m o s t  e f f e c t i v e  a n d  

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

n e e d s  n o  e m p h a s i s .

• T h e  g e n e r a l i s e d  s t a t e  l e v e l  f e r t i l i z e r  r e c o m m e n d a t i o n s  o f  

c r o p s  a r e  b a s e d  o n  f e r t i l i z e r  t r i a l s  c o n d u c t e d  i n  r e s e a r c h  s t a t i o n s  a n d  i n  

f a r m e r s ’ f i e l d s .  A d o p t i o n  o f  t h i s  f e r t i l i z e r  r e c o m m e n d a t i o n  u n i f o r m l y  

t h r o u g h o u t  a  r e g i o n  d o e s  n o t  e n s u r e  e c o n o m y  a n d  e f f i c i e n c y  i n  f e r t i l i z e r
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u s e  s i n c e  v a r i a t i o n s  i n  s o i l  f e r t i l i t y  a r e  n o t  t a k e n  i n t o  a c c o u n t .  I t  l e a d s  t o  

w a s t a g e  o f  f e r t i l i z e r s  i n  s o m e  c a s e s  a n d  u n d e r  u s a g e  i n  s o m e  o t h e r s .  

S c i e n t i f i c  a n d  e c o n o m i c  f e r t i l i z e r  u s e  m u s t  t a k e  i n t o  a c c o u n t  t h e  s o i l  

f e r t i l i t y  s t a t u s  a s  w e l l  a s  t h e  c r o p  n e e d s .  T h i s  h a s  n e c e s s i t a t e d  t h e  

f o r m u l a t i o n  o f  f e r t i l i z e r  d o s e  f o r  c r o p s  b a s e d  o n  s o i l  t e s t s .

S o i l  t e s t i n g  i s  t o  t h e  a r t  o f  c r o p  p r o d u c t i o n  w h a t  t h e r m o m e t e r  

i s  t o  t h e  m e d i c a l  p r o f e s s i o n .  I t  i n v o l v e s  c o l l e c t i o n  o f  s o i l  s a m p l e s ,  

e x t r a c t i o n  a n d  e s t i m a t i o n  o f  a v a i l a b l e  n u t r i e n t s ,  i n t e r p r e t a t i o n  o f  s o i l  t e s t  

d a t a  a n d  f o r m u l a t i o n  o f  f e r t i l i z e r  r e c o m m e n d a t i o n .  I n  o r d e r  t o  i n t e r p r e t  

s o i l  t e s t  v a l u e s ,  p e c u l i a r i t i e s  o f  b o t h  t h e  s o i l  a n d  c r o p  h a v e  t o  b e  t a k e n  

i n t o  c o n s i d e r a t i o n .  D i f f e r e n t  s o i l s  w i t h  g i v e n  s o i l  t e s t  v a l u e s '  f o r  n u t r i e n t s  

d i f f e r  i n  t h e i r  c a p a c i t y  t o  s u p p l y  n u t r i e n t s  t o  c r o p s .  C r o p s  v a r y  i n  t h e i r  

n u t r i e n t  r e q u i r e m e n t s  a n d  i n  t h e i r  r e s p o n s e  t o  a d d e d  n u t r i e n t s  i n  

d i f f e r e n t  s o i l s .  S o i l  t e s t  v a l u e s  s h o u l d  b e  c l o s e l y  c o r r e l a t e d  w i t h  

n u t r i e n t  u p t a k e  b y  c r o p s  a n d  h o p e f u l l y  w i t h  t h e  y i e l d  f o r  m a k i n g  

f e r t i l i z e r  r e c o m m e n d a t i o n s .

S o i l  t e s t  c r o p  r e s p o n s e  c o r r e l a t i o n  s t u d i e s  b a s e d  o n  f e r t i l i t y  

g r a d i e n t  a p p r o a c h  p r o v i d e s  a  b a s i s  f o r  s o i l  t e s t  c a l i b r a t i o n  f o r  s i t e



s p e c i f i c  a n d  s i t u a t i o n  s p e c i f i c  f o r m u l a t i o n  o f  f e r t i l i z e r  d o s e .  I n  t h i s  

a p p r o a c h ,  s o i l  f e r t i l i t y  v a r i a t i o n s  a r e  c r e a t e d  i n  t h e  s a m e  f i e l d .  A c t u a l  s o i l  

t e s t  v a l u e s  f o r  s o i l  a v a i l a b l e  n u t r i e n t s  a r e  t h e n  d e t e r m i n e d  i n  t h e  

l a b o r a t o r i e s  a n d  c o r r e l a t e d  w i t h  c r o p  r e s p o n s e s  t o  a p p l i e d  n u t r i e n t s  a s  

o b s e r v e d  i n  t h e  f i e l d .  A c c o r d i n g l y ,  f e r t i l i z e r  p r e s c r i p t i o n  e q u a t i o n s  c a n  

b e  d e r i v e d  f o r  r e c o m m e n d i n g  f e r t i l i z e r  d o s e s  f o r  m a x i m u m  y i e l d ,  

e c o n o m i c  y i e l d  a n d  s p e c i f i c  y i e l d  t a r g e t s  o f  c r o p s .  S u c h  s o i l  t e s t  b a s e d  

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

s u s t a i n e d  c r o p  p r o d u c t i o n .  T h e  f e r t i l i z e r  p r e s c r i p t i o n  e q u a t i o n s  h a v e  t o  

b e  t e s t  v e r i f i e d  i n  f a r m e r s ’ f i e l d s  b e f o r e  t h e y  a r e  r e c o m m e n d e d  f o r  l a r g e  

s c a l e  a d o p t i o n .

T h e r e  i s  a n  a b s o l u t e  n e e d  t o  m a k e  f e r t i l i z e r  r e c o m m e n d a t i o n  

b a s e d  o n  s o i l  p r o p e r t i e s  . o r  i n  t a x o n o m i c a l  t e r m s  b a s e d  o n  s o i l  t y p e s  d u e  

t o  h e t e r o g e n e o u s  n a t u r e  o f  s o i l s  ( G o s w a m i ,  1 9 8 6 ) .  H o w e v e r ,  

r e c o m m e n d a t i o n  o n  f e r t i l i z e r  n e e d s  o f  c r o p s  c a n n o t  b e  d e v e l o p e d  f o r  e a c h  

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

e x p e n s i v e .  I n s t e a d ,  e x p e r i m e n t s  c a n  b e  c o n d u c t e d  f o r  a  c r o p  o r  c r o p p i n g  

s e q u e n c e  o n  a  b e n c h m a r k  s o i l  w h i c h  r e p r e s e n t s  a  larger area in a 

p a r t i c u l a r  r e g i o n  a n d  r e s u l t s  o f  e x p e r i m e n t s  c a n  b e  e x t r a p o l a t e d



p r o f i t a b l y  t o  o t h e r  a r e a s  o f  t h e  s a m e  o r  s i m i l a r  s o i l s .
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O r g a n i c  m a n u r e s  a r e  i n d i s p e n s a b l e  f r o m  m a n u r i a l  s c h e d u l e s  

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

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

m a t t e r  w h i c h  i s  a  v e r y  n e c e s s a r y  c o m p o n e n t  f o r  t h e  s o i l  t o  r e m a i n  

p r o d u c t i v e  (  D a l z e l l  et. al. , 1 9 8 7  ) .  M o r e o v e r ,  I n d i a n  s o i l s  a r e  p o o r  i n  

o r g a n i c  m a t t e r  a n d  i n  m a j o r  p l a n t  n u t r i e n t s .  T h e  e n v i r o n m e n t a l  h a z a r d s  

c a u s e d  b y  p r o l o n g e d  o r  h e a v y  r a t e s  o f  m i n e r a l  f e r t i l i z a t i o n  c a n  b e  e a s i l y  

m i t i g a t e d  b y  o p t i m i s i n g  t h e  f e r t i l i z e r s  w i t h  j u d i c i o u s  a p p l i c a t i o n  o f  

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

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

o f  c r o p s .  H e n c e  s o i l  t e s t  c r o p  r e s p o n s e  s t u d i e s  a r e  b e i n g  c o n d u c t e d  u n d e r  

i n t e g r a t e d  p l a n t  n u t r i t i o n  s y s t e m .

C a s s a v a  (  Manihot esculenta C r a n t z )  i s  a n  i m p o r t a n t  t u b e r  

c r o p  g r o w n  i n  m o r e  t h a n  8 0  c o u n t r i e s  o f  t h e  h u m i d  t r o p i c s .  I t  i s  a  h i g h -  

c a l o r i e  s t a p l e  f o o d  f o r  n e a r l y  5 0 0  m i l l i o n  p e o p l e  i n  t h e  w o r l d  ( G e o r g e  

et. al . ,  1 9 9 6 ) .  I t  r a n k s  s i x t h  a m o n g  m a j o r  c o n t r i b u t o r s  o f  f o o d  i n  t h e  

w o r l d ,  t h e  o t h e r s  b e i n g  w h e a t ,  r i c e ,  m a i z e ,  p o t a t o  a n d  b a r l e y  i n  t h a t



o r d e r  (  G h o s h  et. al., 1 9 8 8  ) .  G l o b a l l y ,  5 8 %  o f  c a s s a v a  i s  u s e d  a s  f o o d ,  

2 8 %  a s  f o o d  o r  f e e d  i n g r e d i e n t s  a n d  4 %  i n  a l c o h o l  a n d  s t a r c h  i n d u s t r i e s  

( N a y a r ,  1 9 9 4 a ) .

C a s s a v a  i s  t h e  s e c o n d a r y  s t a p l e  f o o d  o f  K e r a l a .  I t  i s  

c u l t i v a t e d  i n  1 . 1 4  l a k h  h e c t a r e s  i n  K e r a l a  w i t h  a  p r o d u c t i o n  o f  2 3 . 4 4  l a k h  

t o n n e s  (  F I B ,  1 9 9 7  )  w h i c h  a c c o u n t s  f o r  6 0 %  o f  a r e a  a n d  5 4 %  o f  

p r o d u c t i o n  o f  c a s s a v a  i n  o u r  c o u n t r y .  A t  p r e s e n t ,  c a s s a v a  o c c u p i e s  1 0 %  

o f  t h e  t o t a l  f o o d  c r o p  a r e a  i n  K e r a l a .  T h e  s c o p e  f o r  e x t e n d i n g  a r e a  u n d e r  

c a s s a v a  i s  m e a g r e  b u t  t h e  d e m a n d  f o r  s t a r c h y  t u b e r s  f o r  d o m e s t i c  a n d  

i n d u s t r i a l  p u r p o s e  i s  i n c r e a s i n g .  P r o p e r  f e r t i l i z a t i o n  i s  n e c e s s a r y  i n  o r d e r  

t o  r e a l i z e  t h e  f u l l  y i e l d  p o t e n t i a l  o f  c a s s a v a ,  e v e n t h o u g h  i t  c a n  b e  g r o w n  

i n  s o i l s  o f  m a r g i n a l  f e r t i l i t y .  T h i s  c a n  b e  a c h i e v e d  b y  f e r t i l i z e r  

r e c o m m e n d a t i o n  b a s e d  o n  s o i l  t e s t  c r o p  r e s p o n s e  s t u d i e s  c a r r i e d  o u t  i n  

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

L a t e r i t e  i s  t h e  m o s t  e x t e n s i v e  s o i l  g r o u p  i n  K e r a l a  c o v e r i n g  

a b o u t  6 5 %  o f  l a n d  a r e a  ( K A U ,  1 9 8 9 a ) .  I n  g e n e r a l ,  l a t e r i t e  s o i l s  a r e  p o o r  

i n  o r g a n i c  m a t t e r ,  n i t r o g e n ,  p h o s p h o r u s  a n d  p o t a s s i u m .  T h e y  h a v e  l o w  

c a t i o n  e x c h a n g e  c a p a c i t y ,  h i g h  p h o s p h o r o u s  f i x i n g  c a p a c i t y  a n d  p o o r
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w a t e r  h o l d i n g  c a p a c i t y .  T h e y  a r e  g e n e r a l l y  a c i d i c  w i t h  p H  r a n g i n g  f r o m  

4 . 5  -  6 . 2 .  C a s s a v a  i s  m a i n l y  c u l t i v a t e d  i n  l a t e r i t e  s o i l s  ( N a y a r ,  1 9 9 4 b ) .  S o  

j u d i c i o u s  a p p l i c a t i o n  o f  o r g a n i c  m a n u r e s  a l o n g  w i t h  f e r t i l i z e r s  s e e m s  t o  

b e  a n  e s s e n t i a l  r e q u i r e m e n t  t o  e x p l o i t -  t h e  y i e l d  p o t e n t i a l  o f  c a s s a v a  b y  

s u s t a i n i n g  s o i l  p r o d u c t i v i t y .

H e n c e  s o i l  t e s t  c r o p  r e s p o n s e  s t u d i e s  w e r e  u n d e r t a k e n  i n  

c a s s a v a  i n  l a t e r i t e  s o i l s  o f  K e r a l a  w i t h  t h e  f o l l o w i n g  o b j e c t i v e s :

1 .  T o  e s t a b l i s h  t h e  r e l a t i o n s h i p  o f  s o i l  a v a i l a b l e  a n d  a p p l i e d  n u t r i e n t s  

w i t h  t u b e r  y i e l d  o f  c a s s a v a  t h r o u g h  a  r e s p o n s e  s u r f a c e  m o d e l .

2 .  T o  p r o v i d e  a  b a s i s  f o r  f e r t i l i z e r  r e c o m m e n d a t i o n  f o r  m a x i m u m  a n d  

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

3 .  T o  d e r i v e  a  b a s i s  f o r  m a k i n g  s o i l  t e s t  b a s e d  b a l a n c e d  f e r t i l i z e r  

r e c o m m e n d a t i o n  f o r  s p e c i f i c  y i e l d  t a r g e t s .

4 .  T o  e v a l u a t e  t h e  c o n j o i n t  u s e  o f  o r g a n i c  m a n u r e  a n d  f e r t i l i z e r  i n  

r e l a t i o n  t o  s o i l  t e s t  v a l u e s .

5 .  T o  t e s t  t h e  v a l i d i t y  o f  t h e  d e v e l o p e d  e q u a t i o n s .

• /
i





REVIEW OF LITERATURE

F e r t i l i z e r s  a p p l i e d  o n  t h e  b a s i s  o f  s o i l  t e s t s  t a k e s  i n t o  

c o n s i d e r a t i o n  t h e  f e r t i l i t y  s t a t u s  o f  t h e  s o i l  a n d  e n s u r e s  b a l a n c e d  f e r t i l i z e r  

u s e .  T h e r e  i s  a  n e e d  f o r  b a l a n c i n g  t h e  n u t r i e n t s  b e t w e e n  c o m p o n e n t s  o f  

f e r t i l i z e r  a m o n g s t  t h e m s e l v e s  a n d  a l s o  t h o s e  a p p l i e d  w i t h  t h o s e  a l r e a d y  

a v a i l a b l e  f r o m  t h e  s o i l  i n  o r d e r  t h a t  e f f i c i e n c y  a n d  e c o n o m y  i n  f e r t i l i z e r  

u s e  c a n  b e  a c h i e v e d .

Soil testing is the key weapon in the armoury of a soil 

scientist and an agronomist for advisory work on judicious fertilizer 

use in crop production ... Unless it leads to a correct appraisal of the 

fertility status of the soil and prediction of fertilizer required for 

obtaining a targeted yield or maximum returns, it is only a gimmick 

( K a n w a r ,  1 9 7 1 ) .

M a n y  s u c c e s s f u l  a t t e m p t s  h a v e  b e e n  m a d e  b y  s c i e n t i s t s  f o r  

p r o p e r  s o i l  t e s t  c a l i b r a t i o n  i n  o r d e r  t o  m a k e  s o i l  t e s t  a s  a  p r e d i c t i v e  t o o l  

f o r  f e r t i l i z e r  r e c o m m e n d a t i o n .  L i t e r a t u r e  o n  v a r i o u s  a p p r o a c h e s  f o r  s o i l  

t e s t  b a s e d  f e r t i l i z e r  r e c o m m e n d a t i o n  f o r  c r o p s  a n d  n u t r i t i o n a l
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r e q u i r e m e n t  o f  t h e  t e s t  c r o p ,  c a s s a v a  v a r .  M - 4  b a s e d  o n  a g r o n o m i c  

e x p e r i m e n t s  a r e  r e v i e w e d  i n  t h i s  c h a p t e r .

2.1. Soil test based fertilizer recommendation

T h e  e c o n o m i c  a n d  j u d i c i o u s  u s e  o f  f e r t i l i z e r s  b a s e d  o n  s o i l  

t e s t s  w a s  r e p o r t e d  b y  m a n y  s c i e n t i s t s  (  R a m a m o o r t h y  et. al., 1 9 6 9 ;  

K a n w a r ,  1 9 7 1 ;  R a m a m o o r t h y  a n d  V e l a y u t h a m ,  1 9 7 2 ,  1 9 7 4  a n d  1 9 7 6 ;  

G o s w a m i  a n d  S i n g h ,  1 9 7 9 ;  M o s t r a  a n d  S i n g h ,  1 9 8 1 ;  B e r i n g e r ,  1 9 8 5 ;  

V e l a y u t h a m  et. al., 1 9 8 5 ;  G o s w a m i ,  1 9 8 6  a n d  S h a r m a  et. al., 1 9 9 0 ) .

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

t e s t  b a s e d  f e r t i l i z e r  r e c o m m e n d a t i o n .  T h e s e  a p p r o a c h e s  a i m  a t  u t i l i s i n g  

b o t h  s o i l  a n d  f e r t i l i z e r  n u t r i e n t s  j u d i c i o u s l y  a n d  e f f i c i e n t l y  i n  a  m a n n e r  

b e s t  s u i t e d  t o  d i f f e r e n t  s o i l  -  c r o p  -  c l i m a t i c  c o n d i t i o n s  i n  t h e  b l o c k /  s t a t e /  

c o u n t r y .  I m p o r t a n t  a p p r o a c h e s  a r e  r e v i e w e d  h e r e u n d e r .

/

2.1.1. Fertilizer recommendation based on soil fertility classes

P a r k e r  et. al., ( 1 9 5 1 )  p u t  f o r t h  t h e  n u t r i e n t  i n d e x  a p p r o a c h  

w h i c h  w a s  b a s e d  o n  s o i l  t e s t  v a l u e s  ( S T V s )  o f  d i f f e r e n t  n u t r i e n t s  w h e r e  

t h e  s o i l  s a m p l e s  w e r e  c l a s s i f i e d  i n t o  l o w ,  m e d i u m  a n d  h i g h  c a t e g o r i e s .
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T h i s  i s  v e r y  u s e f u l  f o r  f o r m u l a t i n g  a r e a  w i s e  f e r t i l i z e r  r e c o m m e n d a t i o n  

o r  c o m p a r i n g  f e r t i l i t y  l e v e l s  o f  d i f f e r e n t  a r e a s . S o i l  f e r t i l i t y  m a p s  o f  a n y  

c o m p a c t  a r e a  c a n  b e  p r e p a r e d  b y  p l o t t i n g  n u t r i e n t  i n d i c e s  o n  a n  o u t l i n e  

m a p  o f  t h e  a r e a .

M a k i n g  u s e  o f  t h e  s e r v i c e s  o f  s o i l  t e s t i n g  l a b o r a t o r i e s  o f  

I A R I  a n d  t h e  r e s u l t s  o f  a d - h o c  r e s e a r c h  p r o j e c t s ,  s t a n d a r d  s o i l  t e s t i n g  

p r o c e d u r e s  w e r e  i d e n t i f i e d  a n d  S T V s  w e r e  e x p e r i m e n t a l l y  g r o u p e d  i n t o  

c a t e g o r i e s  l i k e  l o w ,  m e d i u m  a n d  h i g h  (  M u h r  et. al., 1 9 6 5  a n d  P e r u r  

et. al., 1 9 7 3 ) .  T h e  g e n e r a l  a g r o n o m i c  f e r t i l i z e r  r e c o m m e n d a t i o n s  w e r e  

e q u a t e d  t o  t h e  m e d i u m  l e v e l  o f  s o i l  f e r t i l i t y  a n d  t h e  f e r t i l i z e r s  w e r e  

a d j u s t e d  e m p i r i c a l l y  b y  i n c r e a s i n g  o r  r e d u c i n g  t h e s e  l e v e l s  b y  3 0  -  5 0 %  

f o r  c o n d i t i o n s  o f  l o w  a n d  h i g h  s o i l  f e r t i l i t y  r e s p e c t i v e l y .  S o m e  s c i e n t i s t s  

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

m e d i u m ,  h i g h  a n d  v e r y  h i g h .  T h i s  s y s t e m  o f  f e r t i l i z e r  r e c o m m e n d a t i o n  i s  

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

t h a t  s u c h  g r o u p i n g  r e d u c e s  t h e  c o m p l e x i t y  o f  m a k i n g  r e c o m m e n d a t i o n .

N u m e r o u s  f o l l o w - u p  t r i a l s  i n  c u l t i v a t o r s '  f i e l d s  c a l l e d  t h e  

A B C  t r i a l s  c o n d u c t e d  a l l  o v e r  t h e  c o u n t r y  p r o v e d  t h a t  f e r t i l i z e r



r e c o m m e n d a t i o n s  b a s e d  o n  s o i l  t e s t s  w e r e  o n  t h e  a v e r a g e  f o u n d  

t o  b e  1 1 %  s u p e r i o r  i n  n e t  p r o f i t  t o  t h o s e  b a s e d  o n  a g r o n o m i c  t r i a l s  

(  R a m a m o o r t h y  a n d  V e l a y u t h a m ,  1 9 7 2 ) .

N a m b i a r  et. al. , ( 1 9 7 7 )  p r o p o s e d  t e n  c l a s s  s y s t e m  i n s t e a d  o f  

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

f e r t i l i z e r  a d j u s t m e n t s  t o  s o i l  t e s t  d a t a .  T h e  s o i l  t e s t i n g  l a b o r a t o r i e s  i n  

K e r a l a  h a v e  a d o p t e d  t h i s  s y s t e m  t o  g i v e  f e r t i l i z e r  r e c o m m e n d a t i o n  f o r  

c r o p s  b a s e d  o n  s o i l  t e s t i n g .

O v e r  t h e  g e n e r a l i s e d  r e c o m m e n d a t i o n ,  t h i s  s y s t e m  i s  a n  

i m p r o v e m e n t  s i n c e  t h e  f e r t i l i z e r  a d j u s t m e n t s  a r e  m a d e  n o t  e n t i r e l y  o n  

q u a l i t a t i v e  b a s i s  b u t  o n  a  s e m i - q u a n t i t a t i v e  b a s i s .  T h e  f e r t i l i z e r  d o s e  i s  

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

s o i l  f e r t i l i t y  c l a s s  a n d  n o t  b a s e d  o n  a c t u a l  S T V s .  T h e  d i f f e r e n c e  b e t w e e n  

s o i l  t y p e s  a n d  t h e  l i m i t s  f o r  d i f f e r e n t  c r o p s  w e r e  n o t  t a k e n  i n t o  a c c o u n t  

i n  t h e s e  c a l i b r a t i o n s  ( R e d d y  et. al . ,  1 9 8 5 ) .  T h u s  t h e  q u a n t i t y  o f  

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

( B i s w a s  a n d  M u k h e r j e e ,  1 9 9 0 ) .

1 0
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C a t e  a n d  N e l s o n  ( 1 9 6 5 )  d e s c r i b e d  t h e  s i m p l i f i e d  m e t h o d  f o r

i
s t u d y i n g  t h e  r e l a t i o n s h i p  b e t w e e n  S T  V s  a n d  p e r c e n t a g e  y i e l d  o f  t h e  

m a x i m u m .  T h e  a i m  w a s  t o  f i n d  o u t  t h e  c r i t i c a l  s o i l  t e s t  l e v e l  b e l o w  w h i c h  

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

h i g h  a n d  a b o v e  w h i c h  t h e  p r o b a b i l i t y  o f  s u c h  r e s p o n s e  i s  v e r y  l o w .  T h e  

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

g r a p h i c a l  p r o c e d u r e  ( C a t e  a n d  N e l s o n ,  1 9 6 5 )  o r  s t a t i s t i c a l  p r o c e d u r e  

( C a t e  a n d  N e l s o n ,  1 9 7 1 ) .

T h e  s o i l  t e s t i n g  l a b o r a t o r i e s  i n  A n d h r a  P r a d e s h  r e c o m m e n d  

p h o s p h a t i c  f e r t i l i z e r  b a s e d  o n  s o i l  c r i t i c a l  l i m i t  m e t h o d  ( K r i s h n a m o o r t h y

V-- V
et. a l ,  1 9 6 3 ) .  G o s w a m i  et. al., ( 1 9 7 1 )  r e p o r t e d  t h a t  a v e r a g e  y i e l d  

r e s p o n s e  w a s  h i g h  i n  s o i l s  b e l o w  c r i t i c a l  l e v e l  o f  s o i l  a v a i l a b l e  

p h o s p h o r u s  ( P )  t h a n  t h o s e  a b o v e  i t ,  p a r t i c u l a r l y  i n  r e d ,  m i x e d  r e d  a n d  

b l a c k  s o i l s  f o r  r i c e  a n d  w h e a t .

T a n d o n  ( 1 9 8 7 )  h a s  s u m m a r i s e d  c r i t i c a l  l i m i t s  o f  a v a i l a b l e  P  

f o r  v a r i o u s  c r o p s  a s  r e p o r t e d  b y  d i f f e r e n t  w o r k e r s  i n  v a r i o u s  s o i l  a n d  

a g r o c l i m a t i c  s i t u a t i o n s .  B u t  C o x  ( 1 9 9 2 )  f r o m  t h e  n i n e  y e a r s  s t u d y  o n

2.1.2. Fertilizer recommendation based on critical level
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c o r n ,  s o y b e a n  a n d  w h e a t  o p i n e d  t h a t  i t  w a s  d i f f i c u l t  t o  f i n d  a  s i n g l e  

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

r a n g e  i n  c r i t i c a l  l i m i t  r a t h e r  t h a n  a  t r u e  s i n g l e  v a l u e  w h i c h  l i m i t s  i t s  u s e  

f o r  s o i l  t e s t  b a s e d  f e r t i l i z e r  r e c o m m e n d a t i o n .

T h e  o b v i o u s  a d v a n t a g e  o f  k n o w i n g  t h e  c r i t i c a l  l e v e l  i s  t h a t  

f e r t i l i z e r  a d d i t i o n  i s  n o t  w a r r a n t e d  f o r  s o i l s  w h i c h  t e s t  a b o v e  t h e  c r i t i c a l  

l i m i t .  T h e  d r a w b a c k  o f  t h i s  a p p r o a c h  i s  t h a t  i t  d o e s  n o t  p r o v i d e  h o w  m u c h  

t o  a d j u s t  t h e  f e r t i l i z e r  d o s e  f o r  v a r y i n g  S T V s  b e l o w  t h e  c r i t i c a l  l e v e l  i . e . ,  

q u a n t i f i c a t i o n  f o r  e a c h  i n d i v i d u a l  s i t u a t i o n  i s  n o t  p o s s i b l e .  O n l y  t h e  

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

T h e r e f o r e ,  t h i s  c o n c e p t  i s  m o r e  s u i t a b l e  f o r  m i c r o n u t r i e n t s  a n d  n o t  f o r  

m a c r o n u t r i e n t  f e r t l i z e r  r e c o m m e n d a t i o n  ( S i n g h  a n d  S h a r m a ,  1 9 9 4 ) .

2.1.3. Fertilizer recommendation for a certain percentage o f  

maximum yield

T h e  b a s i s  f o r  f e r t i l i z e r  r e c o m m e n d a t i o n  f o r  a  c e r t a i n  

p e r c e n t a g e  o f  m a x i m u m  y i e l d  i s  M i t s c h e r l i c h  -  B r a y  a p p r o a c h .  I n  t h i s  

a p p r o a c h ,  a n  e m p i r i c a l  r e l a t i o n s h i p  i s  d e v e l o p e d  b e t w e e n  p e r c e n t a g e  

y i e l d  a n d  s o i l  a n d  f e r t i l i z e r  n u t r i e n t s  o n  t h e  b a s i s  o f  w h i c h  f e r t i l i z e r  d o s e s
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c a n  b e  r e c o m m e n d e d  f o r  v a r i o u s  p e r c e n t a g e s  o f  m a x i m u m  y i e l d  f o r  a  

g i v e n  S T V .  I t  i s  n o r m a l l y  a d o p t e d  f o r  c a l i b r a t i n g  s o i l  t e s t s  f o r  i m m o b i l e  

n u t r i e n t s .

T h e  m o d i f i e d  M i t s c h e r l i c h  -  B r a y  e q u a t i o n  ( T i s d a i e  et. al,

1 9 9 0 )  f o r  c a l i b r a t i o n  o f  f e r t i l i z e r  d o s e  i s

Log (A-Y) = log A - C,b - Cx  ( 2 . 1 )

w h e r e  A  i s  m a x i m u m  y i e l d  ( 1 0 0 %  y i e l d )  w i t h  a l l  n u t r i e n t s  a t  a d e q u a t e  

l e v e l s ,  Y  i s  p e r c e n t a g e  y i e l d  w i t h  a l l  n u t r i e n t s  e x c e p t  t h a t  b e i n g  s t u d i e d ,  

b  i s  t h e  S T V ,  C j  i s  p r o p o r t i o n a l i t y  f a c t o r  f o r  s o i l  f o r m  o f  n u t r i e n t ,  C  i s  

p r o p o r t i o n a l i t y  f a c t o r  f o r  a d d e d  f o r m  o f  n u t r i e n t  a n d  x  i s  f e r t i l i z e r  d o s e .  

T h i s  h a s  t h e  a d d e d  a d v a n t a g e  s i n c e  i t  t a k e s  c a r e  o f  t h e  e f f i c i e n c y  o f  s o i l  

a s  w e l l  a s  a d d e d  n u t r i e n t s .

T h e  m a x i m u m  y i e l d  A  in  t h e  m o d i f i e d  M i t s c h e r l i c h  -  B r a y  

e q u a t i o n  i s  c a l c u l a t e d  b y  e x t r a p o l a t i o n  m e t h o d  a s  g i v e n  b y  R a n g a n a t h a n  

et. al,  ( 1 9 6 9 )  o r  s o m e t i m e s  i t  m a y  b e  t a k e n  a s  t h e  h i g h e s t  y i e l d  o b t a i n e d  

i n  a  p a r t i c u l a r  r e g i o n .
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C o n t r a r y  t o  t h e  m o b i l e  c o n c e p t  o f  B r a y ,  t h e  s a m e  e q u a t i o n  

c a n  b e  e m p l o y e d  f o r  s t u d y i n g  t h e  n i t r o g e n  ( N )  r e s p o n s e  ( R a n g a n a t h a n  et. 

a l ,  1 9 6 9 ;  M o s i  et. al . , 1 9 7 3  a n d  B a l a s u n d a r a m ,  1 9 7 8 ) .

M o s i  et. al., ( 1 9 7 9 ) ,  S h e t e  a n d  S o n a r  ( 1 9 9 3 )  a n d  S a n t h i  

( 1 9 9 5 )  h a v e  u s e d  t h i s  a p p r o a c h  f o r  c a l c u l a t i o n  o f  f e r t i l i z e r  r e q u i r e m e n t s  

o f  d i f f e r e n t  c r o p s  b a s e d  o n  S T V s .

P r e s e n t l y ,  t h i s  a p p r o a c h  i s  b e i n g  a d o p t e d  b y  t h e  D e p a r t m e n t  

o f  A g r i c u l t u r e ,  T a m i l  N a d u  f o r  g i v i n g  s i t e  a r i d  s i t u a t i o n  s p e c i f i c  f e r t i l i z e r  

r e c o m m e n d a t i o n  f o r  m a j o r  c r o p s .  T h e y  h a v e  m a d e  a  p o l i c y  d e c i s i o n  a n d  

r e c o m m e n d  f e r t i l i z e r  N ,  P 2O s a n d  K 20  f o r  8 7 . 5 ,  9 4  a n d  9 4  p e r  c e n t  y i e l d  

s u f f i c i e n c i e s  a s  w e l l  a s  f o r  9 4 ,  9 8  a n d  9 8  p e r  c e n t  y i e l d  s u f f i c i e n c i e s  

( S a n t h i  1 9 9 5 ) .

T h i s  m e t h o d  g i v e s  f e r t i l i z e r  r e c o m m e n d a t i o n  f o r  c e r t a i n  

p e r c e n t a g e s  o f  t h e o r e t i c a l  m a x i m u m  y i e l d  a n d  n o t  f o r  a c t u a l  y i e l d .  T h e  

m a x i m u m  y i e l d  c a l c u l a t e d  f r o m  f i e l d  e x p e r i m e n t  i s  d i f f e r e n t  f o r  d i f f e r e n t  

n u t r i e n t s  a n d  i t  b e c o m e s  d i f f i c u l t  t o  d e c i d e  w h i c h  s h o u l d  b e  t a k e n  a s  

a c t u a l  m a x i m u m  y i e l d  ( S i n g h  a n d  S h a r m a ,  1 9 9 4 ) .  F u r t h e r ,  u s e  o f  

p e r c e n t a g e  y i e l d  r a t h e r  t h a n  a c t u a l  y i e l d  h a s  b e e n  c r i t i c i z e d  b e c a u s e  o f
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e r r o r  i n  t h e  e s t i m a t i o n  o f  m a x i m u m  y i e l d  o n  i n t e r  s e a s o n a l  c o m p a r i s o n s  

a n d  t h e r e b y  i t s  l i m i t a t i o n  f o r  m a k i n g  s o i l  t e s t  b a s e d  f e r t i l i z e r  

r e c o m m e n d a t i o n s  u n d e r  f i e l d  c o n d i t i o n s  ( B o I I a n d  a n d  G i l k e s ,  1 9 9 2 ) .  

T h e y  o b s e r v e d  t h a t  m a x i m u m  y i e l d s  a r e  n o t  a l w a y s  i n d i c a t e d  b y  w e l l  

d e f i n e d  y i e l d  p l a t e a u .  I t  i s  o b s e r v e d  t h a t  f o r  t h e  s a m e  s i t e ,  t h e  s a m e  P  

f e r t i l i z e r  a n d  t h e  s a m e  p l a n t  s p e c i e s ,  t h e  r e l a t i o n s h i p  b e t w e e n  y i e l d  a n d  

s o i l  t e s t  P  d i f f e r e d  f o r  d i f f e r e n t  y e a r s .  C o n s e q u e n t l y  f e r t i l i z e r  

r e c o m m e n d a t i o n s  b a s e d  o n  t h e  a s s u m p t i o n  t h a t  t h i s  r e l a t i o n s h i p  i s  

c o n s t a n t ,  a r e  l i k e l y  t o  b e  i n c o r r e c t .

2.1.4. Fertilizer recommendation for maximum yield / profit

2.1.4.1. Deductive approach

T h e  d e d u c t i v e  a p p r o a c h  d e v e l o p e d  b y  C o l w e l l  ( 1 9 6 8 )  

i n v o l v e s ' t h e  c o n d u c t  o f  m u l t i - l o c a t i o n  t r i a l s  s c a t t e r e d  o v e r  a  l a r g e  a r e a  

a n d  t h e  p o o l e d  d a t a  a r e  u t i l i s e d  t o  e s t a b l i s h  s o i l  t e s t  c r o p  r e s p o n s e  

( S T C R )  c o r r e l a t i o n .  M a n y  w o r k e r s  h a v e  a d o p t e d  C o l w e l l ’ s  a p p r o a c h  f o r  

s o i l  t e s t  c a l i b r a t i o n s  a n d  o p t i m i s a t i o n  o f  f e r t i l i z e r  n u t r i e n t s  f o r  d i f f e r e n t  

c r o p s  ( V e l a y u t h a m  et. a l,  1 9 7 8  a n d  M o s i  et. a l,  1 9 8 7 ) .



16

B a s e d  o n  C o l w e l l ’ s  a p p r o a c h ,  m u l t i - l o c a t i o n  S T C R  

e x p e r i m e n t s  w e r e  c o n d u c t e d  i n  f a r m e r s ’ f i e l d s  u n d e r  t h e  A l l  I n d i a  

C o - o r d i n a t e d  R e s e a r c h  P r o j e c t  ( A I C R P )  f o r  I n v e s t i g a t i o n s  o n  S T C R  

C o r r e l a t i o n .  T h e  d a t a  f r o m  t h e s e  e x p e r i m e n t s  h a v e  n o t  m e t  w i t h  m u c h  

s u c c e s s  i n  d e r i v i n g  s o i l  t e s t  b a s e d  f e r t i l i z e r  c a l i b r a t i o n  i n  I n d i a  

( V e l a y u t h a m  et. ah, 1 9 8 5 ) .  T h e  d a t a  f r o m  m u l t i - l o c a t i o n  t r i a l s  s h o w e d  

i n s i g n i f i c a n t  c o r r e l a t i o n  i n  m o s t  c a s e s ,  w h i c h  m i g h t  b e  d u e  t o  

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

m a n a g e m e n t  p r a c t i c e s  v i t i a t i n g  t h e  r e a l  r e l a t i o n s h i p  ( R e d d y  et/al., 

1 9 8 5 ) .

2.1.4.2. Inductive approach

T h e  i n d u c t i v e  a p p r o a c h  w a s  d e v e l o p e d  b y  R a m a m o o r t h y  

( 1 9 6 8 ) .  I n  t h i s  a p p r o a c h ,  a l l  t h e  n e e d e d  v a r i a t i o n  i n  s o i l  f e r t i l i t y  l e v e l  i s  

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

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

u s e d  f o r  S T C R  s t u d i e s .  T h i s  h e l p s  t o  m i n i m i s e  t h e  v a r i a t i o n s  c a u s e d  d u e  

t o  c l i m a t e ,  m a n a g e m e n t ,  e t c .  T h u s  a  n e w  t e c h n i q u e  o f  S T C R  c o r r e l a t i o n  

s t u d i e s  b a s e d  o n  f e r t i l i t y  g r a d i e n t  a p p r o a c h  h a s  b e e n  d e v e l o p e d  in  t h e
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A I C R P  f o r  I n v e s t i g a t i o n s  o n  S T C R  C o r r e l a t i o n  ( R a m a m o o r t h y  a n d  

V e l a y u t h a m ,  1 9 7 1 ) .

H a n w a y  ( 1 9 7 1 )  r e c o m m e n d e d  m u l t i p l e  r e g r e s s i o n  f o r  r e l a t i n g  

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

s e v e r a l  u n c o n t r o l l e d  v a r i a b l e s  t o  s t u d y  t h e  c r o p  r e s p o n s e  p r i n c i p l e s .

Si
R a m a m o o r t h y  a n d  V e l a y u t h a m  ( 1 9 7 1 )  r e c o m m e n d e d  m u l t i p l e  r e g r e s s i o n  

a n a l y s i s  f o r  S T C R  w o r k  i n  I n d i a .

R a m a m o o r t h y  ( 1 9 7 4 )  e s t a b l i s h e d  a  s i g n i f i c a n t  r e l a t i o n s h i p  

b e t w e e n  S T V s ,  f e r t i l i z e r  d o s e  a n d  c r o p  y i e l d  b y  f i t t i n g  a  m u l t i p l e  

r e g r e s s i o n  u s i n g  a  q u a d r a t i c  r e s p o n s e  f u n c t i o n .  F r o m  t h e  s t a t i s t i c a l l y  

s i g n i f i c a n t  m u l t i p l e  r e g r e s s i o n  e q u a t i o n ,  s i m p l e  r e l a t i o n s h i p  b e t w e e n  

S T V s  a n d  f e r t i l i z e r  d o s e  i s  d e r i v e d  f o r  m a x i m u m  y i e l d  a n d  m a x i m u m  

p r o f i t  p e r  h e c t a r e  o f  d i f f e r e n t  c r o p s .

A c c o r d i n g  t o  R e d d y  et. al., ( 1 9 8 5 )  m u l t i p l e  r e g r e s s i o n  

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

o f  s o i l  a n d  f e r t i l i z e r  n u t r i e n t s  o n  b o t h  t h e  p l a n t  u p t a k e  o f  n u t r i e n t s  a n d  

y i e l d .  I t  e n a b l e s  t h e  s t u d y  o f  n u m b e r  o f  f a c t o r s  s i m u l t a n e o u s l y  in
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c o n t r a s t  t o  M i t s c h e r l i c h  -  B r a y  a p p r o a c h  w h e r e  o n e  n u t r i e n t  i s  s t u d i e d  a t  

a  t i m e  ( A h m e d ,  1 9 8 5 ) .

S a n k a r  ( 1 9 9 2 )  h a s  p o i n t e d  o u t  t h a t  t h e  m u l t i p l e  r e g r e s s i o n  

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

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

I n  t h e  e a r l i e r  S T C R  c o r r e l a t i o n  s t u d i e s ,  o n l y  i n o r g a n i c  

t r e a t m e n t s  w e r e  i n c l u d e d  . L a t e r  o r g a n i c  /  b i o f e r t i l i z e r  t r e a t m e n t s  w e r e  

a l s o  i n c l u d e d  a n d  S T C R  s t u d i e s  w e r e  c o n d u c t e d  u n d e r  i n t e g r a t e d  p l a n t  

n u t r i t i o n  s y s t e m  (  R a n i p e r u m a l  et. al., 1 9 8 4 ;  M u r u g a p p a n ,  1 9 8 5 ;  S u m a m ,  

1 9 8 8 ;  M e r c y k u t t y ,  1 9 8 9 ;  S w a d i j a  et. al., 1 9 9 3 ;  T N A U ,  1 9 9 4 ;  S a n t h i ,  

1 9 9 5  a n d K A U ,  1 9 9 6 ) .

H i g h l y  s i g n i f i c a n t  r e l a t i o n s  b e t w e e n  c r o p  y i e l d s ,  S T V s  a n d  

f e r t i l i z e r  d o s e s  i n d i c a t e d  b y  t h e  c o e f f i c i e n t s  o f  d e t e r m i n a t i o n  a s  h i g h  

a s  0 . 8  o r  m o r e  h a v e  b e e n  o b t a i n e d  f o r  d i f f e r e n t  v a r i e t i e s  o f  c r o p s  l i k e  

r i c e ,  m a i z e ,  w h e a t ,  s o r g h u m ,  b a j r a ,  r a g i ,  s o y b e a n ,  g r o u n d n u t ,

s u g a r c a n e ,  c o t t o n  e t c . ,  i n  d i f f e r e n t  s o i l  t y p e s  (  S i n g h  a n d  S h a r m a ,  1 9 7 8 ;

* 1 ' I
R a n d h a w a  a n d  V e l a y u t h a m ,  1 9 8 2 ;  R a n i p e r u m a l  et. al., 1 9 8 2  a n d  1 9 8 4 ;
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V e l a y u t h a m  et. a l , 1 9 8 5  ; B o o p a t h i ,  1 9 8 8 ,  S u m a m ,  1 9 8 8  ; M e r c y k u t t y ,  

1 9 8 9  a n d  S a n t h i ,  1 9 9 5 ) .

I n  T a m i l  N a d u ,  f e r t i l i z e r  a d j u s t m e n t  e q u a t i o n s  f o r  v a r y i n g  

S T  V s  f o r  m a x i m u m  y i e l d  a n d  m a x i m u m  p r o f i t  p e r  h e c t a r e  h a v e  b e e n  

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

l i k e  r i c e  ( R a n i p e r u m a l  et. al., 1 9 8 2  a n d  1 9 8 4 ) ,  s o r g h u m  ( R a n i p e r u m a l  

et. al., 1 9 8 2  ) ,  m a i z e  ( S u m a m ,  1 9 8 8 ) ,  r a g i  ( R a n i p e r u m a l  et. a l,  1 9 8 2  

a n d  M e r c y k u t t y ,  1 9 8 9 )  a n d  g r o u n d n u t  ( R a n i p e r u m a l  et. a l,  1 9 8 2  a n d  

T N A U ,  1 9 9 4 )  i n  d i f f e r e n t  s o i l  t y p e s .  O n  t h e  c o n t r a r y ,  o p t i m i s a t i o n  o f  

f e r t i l i z e r  d o s e  w a s  n o t  p o s s i b l e  f o r  t h e  c o t t o n  v a r .  M C U -  5 i n  r e d  

c a l c a r e o u s  s o i l  o f  B h a v a n i s a g a r  a n d  t a p i o c a  v a r .  H - . 2 2 6  i n  r e d  c a l c a r e o u s  

s o i l  o f  S a l e m  ( T N A U ,  1 9 9 4 ) .  S i m i l a r  r e s u l t  w a s  a l s o  r e p o r t e d  b y  S a n k a r  

et. al,  ( 1 9 9 1 )  f o r  b a n a n a  g r o w n  i n  v e r t i s o l  o f  M a h a r a s h t r a .

S i n g h  a n d  S h a r m a  ( 1 9 7 8 )  h a v e  r e p o r t e d  t h a t  o p t i m i s a t i o n  w a s  

p o s s i b l e  f o r  o n l y  f e r t i l i z e r  N  f o r  a r h a r  v a r .  P u s a  A g e t i .  T h e y  h a v e  

r e p o r t e d  t h e  o p t i m u m  d o s e  o f  o n l y  f e r t i l i z e r  K  f o r  m a x i m u m  a n d  

e c o n o m i c  y i e l d  o f  w h e a t  v a r .  H D  1 9 8 2 ,  m a i z e  v a r .  G a n g a  5  a n d  c o t t o n  

v a r .  P S  9 .
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S a n k a r  et. a l,  ( 1 9 8 7 )  h a v e  c a l i b r a t e d  r e g r e | i o n  m o d e l s  f o r  

k h a r i f  a n d  r a b i  r i c e  d a t a  f o r  p r e d i c t i o n  o f  y i e l d  a n d  o p t i m i s a t i o n  

o f  f e r t i l i z e r  N ,  P  a n d  K  n u t r i e n t s  a t  v a r y i n g  S T V s .  O p t i m i s a t i o n  o f  P  

a l o n e  w a s  f o u n d  t o  b e  p o s s i b l e  u s i n g  t h e  m o d e l  o f  r a b i  s e a s o n  a n d  

o p t i m i s a t i o n  o f  b o t h  N  a n d  P  w a s  p o s s i b l e  i n  t h e  k h a r i f  s e a s o n  u s i n g  t h e  

k h a r i f  m o d e l .

T h e  s o i l  t e s t  b a s e d  f e r t i l i z e r  a d j u s t m e n t  e q u a t i o n s  w e r e  

c a l i b r a t e d  o n l y  f o r  N  a n d  P  n u t r i e n t s  f o r  e c o n o m i c  y i e l d  p r o d u c t i o n  o f  

r a b i  s o r g h u m  i n  t h e  b l a c k  s o i l s  o f  M a h a r a s h t r a  ( S a n k a r  et. al., 1 9 8 8 ) .  

F e r t i l i z e r  N  c o u l d  o n l y  b e  o p t i m i s e d  f o r  m a x i m u m  y i e l d  a n d  p r o f i t  p e r  

h e c t a r e  o f  r i c e  v a r .  A S D .  1 6  i n  M a n a k k a r a i  s o i l  s e r i e s  ( T N A U ,  1 9 9 4 )  

O p t i m i s a t i o n  w a s  p o s s i b l e  f o r  f e r t i l i z e r  N  a n d  P  f o r  m a x i m u m  a n d  

e c o n o m i c  y i e l d  o f  r i c e  v a r .  I R 2 0  i n  M a n a k k a r a i  s o i l  s e r i e s  ( T N A U ,  

1 9 9 4 )  a n d  v a r .  A S D  1 8  a n d  A D T  3 6  i n  I r u g u r  s o i l  s e r i e s  ( S a n t h i ,  1 9 9 5 )  

a n d  n o t  f o r  f e r t i l i z e r  K .

2.1.5. Fertilizer prescription for targeted yield o f crops

R a m a m o o r t h y  et. al., ( 1 9 6 7 )  s h o w e d  t h a t  L i e b i g ’ s  l a w  o f  

m i n i m u m  o p e r a t e s  e q u a l l y  w e l l  f o r  N ,  P  a n d  K  f o r  w h e a t  ( S o n o r a - 6 4 )
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c o n t r a r y  t o  t h e  g e n e r a l  b e l i e f  t h a t  i t  i s  a p p l i c a b l e  o n l y  t o  m o b i l e  

n u t r i e n t s  l i k e  N .  A  s i g n i f i c a n t  l i n e a r  r e l a t i o n s h i p  h a s  b e e n  r e p o r t e d  

b e t w e e n  g r a i n  y i e l d  a n d  t o t a l  u p t a k e  o f  n u t r i e n t s .  T h e y  h a v e  w o r k e d  

o u t  a  t h e o r e t i c a l  b a c k g r o u n d  f o r  f e r t i l i z e r  a p p l i c a t i o n  f o r  v a r i o u s  y i e l d  

t a r g e t s  o f  w h e a t  v a r .  S o n o r a  6 4 .  A c c o r d i n g l y ,  t h e y  p u t  f o r t h  t h e  t a r g e t e d  

y i e l d  a p p r o a c h ,  o r i g i n a l l y  a d v o c a t e d  b y  T r o u g  ( 1 9 6 0 )  b y  w h i c h  

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

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

T h e  f e r t i l i z e r  d o s e  b a s e d  o n  t h e  t a r g e t e d  y i e l d  a p p r o a c h  

i s  w o r k e d  o u t  c o n s i d e r i n g  t h e  a m o u n t  o f  n u t r i e n t s  r e m o v e d  p e r  u n i t  

q u a n t i t y  o f  e c o n o m i c  p r o d u c e ,  i n i t i a l  f e r t i l i t y  s t a t u s  o f  t h e  s o i l ,  

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

a n d  p o s s i b l y  n u t r i e n t  i n t e r a c t i o n s  a s  w e l l  ( R a m a m o o r t h y ,  1 9 7 3 ) .  

T h u s ,  i t  i s  b a s e d  o n  t h e  p r i n c i p l e  o f  b a l a n c e d  n u t r i t i o n .  I t  i s  i n  t h i s  

c o n t e x t ,  t h a t  i n  t h e  S T C R  i n v e s t i g a t i o n s  n o t  o n l y  y i e l d s  a r e  t a r g e t e d  

b u t  i n  t h e  p r o c e s s  j u d i c i o u s  u s e  o f  f e r t i l i z e r  i s  a l s o  p r a c t i s e d  ( S i n g h  

a n d  S h a r m a ,  1 9 7 8 ) .

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

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



2 2

p r o v i d e s  t h e  r e a l  b a l a n c e  b e t w e e n  t h e  a p p l i e d  n u t r i e n t s  a m o n g  t h e m s e l v e s  

a n d  w i t h  t h e  a v a i l a b l e  n u t r i e n t s  i n  t h e  s o i l .  T h u s  a  n e w  d i m e n s i o n  t o  t h e  

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

( V e l a y u t h a m ,  1 9 7 9 ) .

E x t e n s i v e  s t u d i e s  h a v e  b e e n  c o n d u c t e d  a t  T N A U ,  

C o i m b a t o r e  b a s e d  o n  t h e  t a r g e t e d  y i e l d  a p p r o a c h  a n d  h a v e  d e r i v e d  u s e f u l  

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

d i f f e r e n t  v a r i e t i e s  o f  d i f f e r e n t  c r o p s  l i k e  r i c e ,  m a i z e ,  s o r g h u m ,  r a g i ,  

g r o u n d n u t ,  b l a c k g r a m ,  s o y b e a n ,  s u g a r c a n e ,  c o t t o n ,  t a p i o c a ,  s u n f l o w e r  

a n d  c h i l l i  i n  d i f f e r e n t  s o i l  s e r i e s  ( R a n i p e r u m a l  et. a l,  1 9 8 2 ,  1 9 8 4 ,  1 9 8 6 ,  

1 9 8 7  a n d  1 9 8 8 ;  T N A U ,  1 9 9 4 ;  B a s k a r a n  et. a l,  1 9 9 4  a n d  L o g a n a t h a n  

et. a l ,  1 9 9 5 ) .  T h e  t e s t  v e r i f i c a t i o n  t r i a l s  c o n d u c t e d  in  f a r m e r s '  f i e l d s  

h a v e  e s t a b l i s h e d  t h e  v a l i d i t y  o f  t h e  d e v e l o p e d  e q u a t i o n s .

T h e  t a r g e t e d  y i e l d  e q u a t i o n s  h a v e  b e e n  r e p o r t e d  b y  D h i l l o n  

et. al., ( 1 9 7 8 )  a n d  D e v  et. al., ( 1 9 8 5 )  f o r  w h e a t  i n  L u d h i a n a  a n d  

G u r d a s p u n ,  S i n g h  a n d  S h a r m a  ( 1 9 7 8 )  f o r  d i f f e r e n t  c r o p s  i n  D e lh i*  D e v  

et. al,  ( 1 9 7 8 )  f o r  r i c e  i n  t r o p i c a l  a c i d  b r o w n  s o i l s ?  K a d a m  et. a l,  ( 1 9 8 5 )  

f o r  g r o u n d n u t  i n  O t t u r  s o i l  s e r i e s  i n  R a h u r i ,  C h a n d  et. al,  ( 1 9 8 6 )  f o r
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g r e e n g r a m  i n  P u n j a b  a n d  S a n k a r  et. al., ( 1 9 9 1 )  f o r  b a n a n a  i n  v e r t i s o l  in  

M a h a r a s h t r a .

I n  M a h a r a s h t r a ,  t h e  t a r g e t e d  y i e l d  a p p r o a c h  i s  e x c l u s i v e l y  

u s e d  b y  t h e  S t a t e  D e p a r t m e n t  o f  A g r i c u l t u r e  f o r  g i v i n g  f e r t i l i z e r  

r e c o m m e n d a t i o n  f o r  f i e l d  c r o p s  ( V e l a y u t h a m  a n d  R e d d y ,  1 9 9 0 ) .

V

R e d d y  et. a l,  ( 1 9 9 1 )  h a v e  d e v e l o p e d  f e r t i l i z e r  p r e s c r i p t i o n  

e q u a t i o n s  f o r  o b t a i n i n g  d e s i r e d  y i e l d  t a r g e t s  o f  d i f f e r e n t  v a r i e t i e s  o f  

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

H y d e r a b a d ,  b l a c k  s o i l  a t  R a h u r i  a n d  a l l u v i a l  s o i l  a t  D h o l i .  I t  w a s  f o u n d  

t h a t  t h e  f e r t i l i z e r  r e q u i r e m e n t s  v a r i e d  w i t h  t h e  s o i l  t y p e ,  c r o p  v a r i e t y  a n d  

t h e  c l i m a t e .

I n  K e r a l a ,  S w a d i j a  et. al,  ( 1 9 9 3 )  h a v e  w o r k e d  o u t  f e r t i l i z e r  

p r e s c r i p t i o n  e q u a t i o n s  f o r  d e s i r e d  y i e l d  t a r g e t s  o f  r i c e  v a r .  B h a r a t h i  i n  

M a r u k i l  s o i l  s e r i e s .  T h e  e q u a t i o n s  w e r e  s u c c e s s f u l l y  t e s t  v e r i f i e d  i n  

f a r m e r s '  f i e l d s .  F e r t i l i z e r  p r e s c r i p t i o n  e q u a t i o n s  h a v e  a l s o  b e e n  d e r i v e d  

f o r  s p e c i f i c  y i e l d  t a r g e t s  o f  r i c e  i n  l o w l a n d  a c i d  l a t e r i t e  s o i l s  o f  K e r a l a  

( K A U ,  1 9 9 6 ) .
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T h e  r e s u l t s  f r o m  l a r g e  n u m b e r  o f  f o l l o w  -  u p  e x p e r i m e n t s  

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

t h e  A I C R P  f o r  I n v e s t i g a t i o n s  o n  S T C R  C o r r e l a t i o n  r e v e a l  t h a t  y i e l d  

t a r g e t s  c a n  b e  a c h i e v e d  w i t h i n  ± 1 0 %  d e v i a t i o n ,  i f  t h e  t a r g e t s  c h o s e n  a r e  

n o t  u n d u l y  h i g h  ( R a m a m o o r t h y  et. a l,  1 9 7 0  ; C h a n d  et. a l,  1 9 8 4  a n d  

R a n i p e r u m a l  et. a l,  1 9 8 7  i n  r i c e ;  S e k h o n  et. al,  1 9 7 6 ;  S i n g h  a n d  

S h a r m a ,  1 9 7 8  a n d  D e v  et. a l,  1 9 8 5  i n  w h e a t ;  C h a n d  et. a l,  1 9 8 6  in  

g r e e n g r a m ;  R a n i p e r u m a l  et. al,  1 9 8 6  a n d  L o g a n a t h a n  et. a l,  1 9 9 5  in  

g r o u n d n u t ;  D u r a i s a m y  et. a l,  1 9 8 9  i n  r a g i ;  a n d  V e l a y u t h a m ,  1 9 7 9 ;  

R a n i p e r u m a l  et. al,  1 9 8 2 ;  V e l a y u t h a m  et. a l,  1 9 8 5  a n d  T N A U ,  1 9 9 4  in  

d i f f e r e n t  c r o p s ) .

S e v e r a l  s c i e n t i s t s  h a v e  i n d i c a t e d  t h e  s u p e r i o r i t y  o f  f e r t i l i z e r  

d o s e  b a s e d  o n  t a r g e t e d  y i e l d  a p p r o a c h  o v e r  t h e  g e n e r a l  o r  b l a n k e t  

f e r t i l i z e r  r e c o m m e n d a t i o n .  R a m a m o o r t h y  a n d  P a t h a k  ( 1 9 6 9 )  h a v e  p r o v e d  

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

m o s t  e c o n o m i c a l .  R a m a m o o r t h y  et. al., ( 1 9 7 1 )  o p i n e d  t h a t  a r e a  w i s e  

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

n u t r i e n t  i n d e x  o f  t h e  s o i l .  T a n d o n  ( 1 9 7 6 )  o b s e r v e d  t h a t  f e r t i l i z i n g  f o r  

t a r g e t e d  y i e l d s  o f  w h e a t  i n c r e a s e d  t h e  n e t  r e t u r n s  b y  2 3 %  a n d  a l s o  v a l u e
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c o s t  r a t i o  ( V C R )  b y  1 8 %  a b o v e  g e n e r a l i s e d  r e c o m m e n d a t i o n .  D o h a r e y  

et. al,  ( 1 9 7 7 )  o b t a i n e d  t a r g e t e d  y i e l d s  o f  w h e a t  a n d  h i g h e r  n e t  r e t u r n s  b y  

a d o p t i n g  p r e s c r i p t i o n  -  b a s e d  f e r t i l i z e r  d o s e .  T h e  b l a n k e t  r e c o m m e n d a t i o n  

h a s  l e d  t o  a n  i n d i s c r i m i n a t e  u s e  o f  f e r t i l i z e r s .

T h e  r e s u l t s  o f  2 5  f a r m e r s ’ f i e l d  t r i a l s  i n  P u n j a b  r e v e a l e d  t h a t  

a d d i t i o n a l  b e n e f i t  o v e r  g e n e r a l i s e d  s t a t e  f e r t i l i z e r  d o s e  w a s  o b t a i n e d  f o r  

t a r g e t s  o f  7 0 ,  8 0  a n d  9 0  q h a " 1 o f  r i c e  y i e l d  w h e r e  b a l a n c e d  f e r t i l i z a t i o n  o f  

c r o p  o n  t h e  b a s i s  o f  s o i l  t e s t s  w a s  f o l l o w e d  ( C h a n d  et. al., 1 9 8 4 ) ;  

o p t i m i s a t i o n  o f  P  a p p l i c a t i o n  i n  s o i l s  t e s t i n g  h i g h e r  t h a n  2 4  k g  h a ' 1 ( O l s e n  

P )  a n d  o f  K  w i t h  v a l u e s  m o r e  t h a n  1 6 0  k g  h a ’1 ( N H 4O A G  -  K )  g a v e  

s a t i s f a c t o r y  y i e l d  p e r f o r m a n c e  u p t o  8 0  q  h a ’1.

B a s e d  o n  l a r g e  n u m b e r  o f  f i e l d  e x p e r i m e n t s ,  V e l a y u t h a m  et. 

a l,  ( 1 9 8 5 )  r e p o r t e d  h i g h e r  r e s p o n s e  ( k g  g r a i n  p e r  k g  n u t r i e n t )  f o r  

f e r t i l i z e r  d o s e  b a s e d  o n  t a r g e t e d  y i e l d  e q u a t i o n s  i n  c o m p a r i s o n  t o  g e n e r a l  

r e c o m m e n d e d  d o s e  f o r  d i f f e r e n t  c r o p s .  S i m i l a r  r e s u l t  w a s  a l s o  r e p o r t e d  

b y  D e v  et. a l,  ( 1 9 8 5 )  i n  w h e a t  i n  P u n j a b .

H i g h e r  m o n e t a r y  r e t u r n s  w e r e  o b t a i n e d  u n d e r  t a r g e t e d  y i e l d s  

o f  g r o u n d n u t  i n  O t t u r  s o i l  s e r i e s  a t  R a h u r i ,  a s  c o m p a r e d  t o  y i e l d s



26

o b t a i n e d  u n d e r  r e c o m m e n d e d  f e r t i l i z e r  d o s e  f o r  t h e  c r o p  ( K a d a m  et. al., 

1 9 8 5 ) .  T h e  f e r t i l i z e r  d o s e  f o r  t a r g e t e d  y i e l d s  o f  g r o u n d n u t  r e c o r d e d  t h e  

h i g h e s t  V C R  i n  t e s t  v e r i f i c a t i o n  t r i a l s  (  R a n i p e r u m a l  et. al., 1 9 8 6 ) .  

E v e n t h o u g h  t h e  y i e l d  i n c r e a s e d  w i t h  t a r g e t ,  t h e  V C R  s h o w e d  a  r e v e r s e  

t r e n d .  C o r r o b o r a t i v e  r e s u l t s  h a v e  b e e n  r e p o r t e d  b y  R a n i p e r u m a l  et. al., 

( 1 9 8 7 )  i n  r i c e ,  V e r m a  et. al., ( 1 9 8 7 )  i n  r i c e  a n d  w h e a t  a n d  T N A U  ( 1 9 9 4 )  

i n  s o r g h u m ,  s u g a r c a n e ,  g r o u n d n u t ,  s o y b e a n  a n d  t a p i o c a .

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

f e r t i l i z e r  t a i l o r i n g  w i t h  o r g a n i c s  o r  b i o f e r t i l i z e r s  c o u p l e d  w i t h  c o s t  

e f f e c t i v e n e s s .  R a n i p e r u m a l  et. al., ( 1 9 8 4 )  w o r k e d  o u t  a  b a s i s  f o r  

a d j u s t i n g  t h e  d o s e  o f  c h e m i c a l  f e r t i l i z e r s  f o r  d i f f e r e n t  l e v e l s  o f  o r g a n i c  

m a n u r e s  t h r o u g h  s o i l  t e s t  c a l i b r a t i o n  t h a t  a r e  p o s s i b l e  t o  d o  i n  t h e  A I C R P  

< f o r  I n v e s t i g a t i o n s  o n  S T C R  C o r r e l a t i o n .

P r e s c r i p t i o n  e q u a t i o n s  i n v o l v i n g  t h e  c o n j o i n t  u s e  o f  o r g a n i c s

, i
a n d  i n o r g a n i c s  h a v e  b e e n  d e v e l o p e d  b y  M u r u g a p p a n  ( 1 9 8 5 )  i n  s u g a r c a n e  

w i t h  f a r m y a r d  m a n u r e  ( F Y M ) ,  S u m a m  ( 1 9 8 8 )  i n  m a i z e  w i t h  F Y M ,  

R a n i p e r u m a l  et. al,  ( 1 9 8 8 )  i n  r a g i  w i t h  F Y M ,  M e r c y k u t t y  ( 1 9 8 9 )  i n  r a g i  

w i t h  A z o s p i r i l l u m ,  D u r a i s a m y  et. a l,  ( 1 9 8 9 )  i n  r a g i  w i t h  F Y M  a n d  

B a s k a r a n  et. a l,  ( 1 9 9 4 )  i n  t a p i o c a  w i t h  c o m p o s t e d  c o i r p i t h .  I t  h a s  b e e n
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p o s s i b l e  t o  a c h i e v e  t a r g e t e d  y i e l d  w i t h i n  ±  10%  d e v i a t i o n  i n  t e s t  

v e r i f i c a t i o n  t r i a l s  . H i g h e r  b e n e f i t  c o s t  r a t i o  ( B C R )  h a s  a l s o  b e e n  r e p o r t e d  

i n  t h e s e  t r i a l s  f o r  p r e s c r i p t i o n  b a s e d  f e r t i l i z e r  d o s e .  A s  t h e  y i e l d  t a r g e t e d  

i n c r e a s e d ,  t h e  B C R  s h o w e d  a  d e c l i n i n g  t r e n d .

T h e  f i n d i n g s  o f  P r a s a d  a n d  P r a s a d  ( 1 9 9 3 )  l e n d  s u p p o r t  t o  

t h e  f a c t  t h a t  c o n j o i n t  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 n d  o r g a n i c  m a n u r e s  

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

F o r  a n  y i e l d  l e v e l  o f  4 0  q  h a ' 1 o f  r i c e ,  i n  a  s o i l  t e s t i n g  3 0 0 , 3 0  a n d  

1 5 0  k g  h a ' 1 o f  a v a i l a b l e  N ,  P  a n d  K ,  9 6 ,  7 6  a n d  7 2  k g  h a ' 1 o f  N ,  P 2O s 

a n d  K 20  w e r e  a p p l i e d  a s  f e r t i l i z e r s .  F o r  t h e  s a m e  f e r t i l i t y  s t a t u s ,  

i n t e g r a t e d  u s e  o f  3 9 ,  3 8  a n d  5 3  k g  h a ' 1 o f  N ,  P  a n d  K  a s  f e r t i l i z e r s  a n d  

5  t  h a ' 1 o f  F Y M  w e r e  f o u n d  t o  p r o d u c e  t h e  s a m e  l e v e l  o f  y i e l d  . T h u s  

T a n d o n  ( 1 9 9 4 )  h a s  r i g h t l y  p o i n t e d  o u t  t h a t  t h i s  a p p r o a c h  a l s o  i n d i c a t e d  

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

n u t r i e n t s  c o m p l i m e n t i n g  f e r t i l i z e r s  i n  m e e t i n g  n u t r i e n t  r e q u i r e m e n t  o f  

c r o p s .

T h e  f e r t i l i z e r  p r e s c r i p t i o n  e q u a t i o n s  d e v e l o p e d  f o r  a  

p a r t i c u l a r  v a r i e t y  o f  a  c r o p  f o r  a  p a r t i c u l a r  s o i l  t y p e  c a n  b e  s u i t a b l y  

e x t r a p o l a t e d  t o  o t h e r  v a r i e t i e s  o f  t h e  s a m e  c r o p  a n d  t o  s i m i l a r  s o i l s .



R a n i p e r u m a l  et. al., ( 1 9 8 6 )  h a v e  f o u n d  t h a t  t h e  f e r t i l i z e r  p r e s c r i p t i o n  

e q u a t i o n s  d e v e l o p e d  f o r  t h e  v a r .  P O L  -  2  i n  I r u g u r  s o i l  s e r i e s  h o l d s  

g o o d  f o r  t h e  v a r .  T M V  -  7  a n d  a l s o  f o r  a l l i e d  s o i l  s e r i e s  (  S o m a y a n n u r  

a n d  P a l l a d a m )  o r  a s s o c i a t i o n .

T h e  f e r t i l i z e r  p r e s c r i p t i o n  e q u a t i o n s  d e v e l o p e d  f o r  t h e  r i c e  

v a r .  B h a v a n i  o n  N o y a l  a l l u v i u m  a t  C o i m b a t o r e  f i t t e d  w e l l  f o r  o t h e r  

v a r i e t i e s  l i k e  I R  2 0 ,  I R  5 0 ,  P o n n i ,  C O  4 3  a n d  P a i y u r  -  1 i n  t h e  s a m e  s o i l  

t y p e  w i t h  t h e  y i e l d  u p t o  5 0  q  h a ' 1 ( R a n i p e r u m a l  et. al,  1 9 8 7 ) .  S i m i l a r l y  

t h e  a d j u s t m e n t  e q u a t i o n s  d e v e l o p e d  f o r  t h e  r a g i  v a r .  C O  11  w e r e  f o u n d  

s u i t a b l e  f o r  t h e  v a r .  C O  1 2  a l s o  ( D u r a i s a m y  et. al., 1 9 8 9 ) .

F e r t i l i z e r  a p p l i c a t i o n  b a s e d  o n  t a r g e t e d  y i e l d  a p p r o a c h  

p r o v i d e s  f o r  t h e  m a i n t e n a n c e  o f  s o i l  f e r t i l i t y  ( V e l a y u t h a m  a n d  

R a n i p e r u m a l ,  1 9 7 6  ) .  I n  t h e  t e s t  v e r i f i c a t i o n  t r i a l s  w i t h  r i c e  i n  v e r t i s o l s ,  

t h e  p o s t  h a r v e s t  s o i l  a n a l y s i s  r e v e a l e d  s l i g h t  r e d u c t i o n  i n  K M n 0 4 -  N  

s t a t u s  o n l y ,  w i t h o u t  m u c h  d e p l e t i o n  i n  o t h e r  n u t r i e n t s  ( R a n i p e r u m a l  

et. al., 1 9 8 4 ) .  W i t h  g r o u n d n u t ,  t h e  p o s t  h a r v e s t  s o i l  a n a l y s i s  o f  1 0  

l o c a t i o n s  i n d i c a t e d  a  s l i g h t  i n c r e a s e  i n  a v a i l a b l e  N  a n d  P  s t a t u s  w h i l e  t h e  

K  s t a t u s  f o l l o w e d  a  r e v e r s e  t r e n d ,  w h e n  f e r t i l i z e r s  w e r e  a p p l i e d  b a s e d  

o n  t a r g e t e d  y i e l d  a p p r o a c h  (  R a n i p e r u m a l  et. al., 1 9 8 6 ) .  T h e  r e s u l t s  o f
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16 test verification trials with rice on Noyal alluvium indicated that the 

fertility status was not altered considerably by following the prescription 

concept o f fertilizer application (Raniperumal et. a l ,  1987).

I m p o r t a n t  a p p r o a c h e s  h a v e  b e e n  d i s c u s s e d  o n  t h e i r  s c o p e  a n d  

l i m i t a t i o n s  t o  m a k e  s o i l  t e s t  c a l i b r a t i o n  o n  s o u n d  f o o t i n g .  T h e  S T C R  

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

b a s i s  f o r  q u a n t i t a t i v e  f e r t i l i z e r  a d j u s t m e n t s  b a s e d  o n  s o i l  t e s t s  i n  s p i t e  o f  

t h e  d i v e r s i t i e s  i n  s o i l ,  c r o p ,  c l i m a t e  a n d  m a n a g e m e n t  p r a c t i c e s .  T h u s ,  t h e  

r e v i e w  o f  l i t e r a t u r e  h a s  i n d i c a t e d  t h e  n e e d  f o r  r e s e a r c h  o n  s o i l  t e s t  -  c r o p  

r e s p o n s e  c o r r e l a t i o n  f o r  i m p r o v i n g  t h e  s o i l  t e s t i n g  s e r v i c e  p r o g r a m m e  f o r  

m a x i m i s a t i o n  o f  y i e l d  a n d  p r o f i t ,  o p t i m i z a t i o n  o f  f e r t i l i z e r  u s e  a n d  

m a i n t e n a n c e  /  b u i l d  u p  o f  s o i l  f e r t i l i t y  f o r  s u s t a i n a b l e  s o i l  a n d  c r o p  

p r o d u c t i v i t y .  N o  s u c h  w o r k  h a s  h i t h e r t o  b e e n  d o n e  i n  K e r a l a  i n  u p l a n d  

c r o p s  a n d  h e n c e  t h e  p r e s e n t  s t u d y .

2.3. Nutritional requirement of cassava

C a s s a v a  b e i n g  t h e  s e c o n d a r y  s t a p l e  f o o d  i n  K e r a l a ,  a t t e m p t s  

h a v e  b e e n  m a d e  t o  f o r m u l a t e  o p t i m u m  n u t r i e n t  m a n a g e m e n t  p r a c t i c e s  f o r  

m a x i m i s i n g  i t s  p r o d u c t i v i t y .  T h e  n u t r i e n t  r e q u i r e m e n t  o f  c a s s a v a  v a r i e s

29



30

w i t h  t h e  c u l t i v a r ,  c r o p p i n g  s y s t e m ,  m a n a g e m e n t  p r a c t i c e s ,  e t c . .  S o  

l i t e r a t u r e  o n  t h e  n u t r i t i o n a l  r e q u i r e m e n t  o f  p u r e  c r o p  o f  c a s s a v a  m a i n l y  

o f  v a r .  M - 4  i s  b r i e f l y  p r e s e n t e d  h e r e .

2.3.1. Nutrient removal by cassava

C a s s a v a  e x t r a c t s  s u b s t a n t i a l  q u a n t i t i e s  o f  n u t r i e n t s  f r o m  t h e  

s o i l  e s p e c i a l l y  N  a n d  K .  C o m p a r e d  t o  o t h e r  m a j o r  c r o p s ,  c a s s a v a  r e m o v e s  

l a r g e  q u a n t i t i e s  o f  n u t r i e n t s  f r o m  t h e  s o i l  p a r t i c u l a r l y  K  ( T h a m p a n ,  

1 9 7 9 ) .

H o w e l e r  ( 1 9 8 1 )  r e p o r t e d  t h a t  o n  a n  a v e r a g e ,  c a s s a v a  e x t r a c t s  

a b o u t  2 . 3  k g  N ,  0 . 5  k g  P  a n d  4 .1  k g  K  p e r  t o n  o f  r o o t s  w h e n  o n l y  t h e  

r o o t s  a r e  r e m o v e d  f r o m  t h e  f i e l d .  I f  t h e  w h o l e  p l a n t  i s  r e m o v e d  f o r  f o r a g e  

a n d  p l a n t i n g  m a t e r i a l  t h e s e  q u a n t i t i e s  w o u l d  i n c r e a s e  t o  4 . 9 1  k g  N  

1 . 0 8  k g  P  a n d  5 . 8 3  k g  K  p e r  t o n .

E x p e r i m e n t s  c o n d u c t e d  a t  C e n t r a l  T u b e r  C r o p s  R e s e a r c h  

I n s t i t u t e  (  C T C R I )  r e v e a l e d  t h a t  m o s t  o f  t h e  v a r i e t i e s  u n d e r  f a v o u r a b l e  

c o n d i t i o n s ,  r e m o v e  1 8 0  -  2 0 0  k g  N ,  1 5  -  2 2  k g  P  a n d  1 4 0  -  1 6 0  k g  K  t o  

y i e l d  3 0  t  h a ' 1 o f  f r e s h  t u b e r s  ( C T C R I ,  1 9 8 3 ) .



3.1

S T C R  s t u d i e s  c o n d u c t e d  i n  c a s s a v a  i n  T a m i l  N a d u  

i n d i c a t e d  t h a t  t h e  v a r .  H - 2 2 6  r e q u i r e d  4 . 1 6 ,  0 . 6 2  a n d  4 . 6 4  k g  h a ' 1 o f  N ,  

P  a n d  K  r e s p e c t i v e l y  t o  p r o d u c e  o n e  t o n  o f  f r e s h  t u b e r  ( B a s k a r a n  el. al.,

1 9 9 4 ) .

T h e  e f f e c t  o f  f e r t i l i z a t i o n  o n  t h e  u p t a k e  o f  n u t r i e n t s  h a s  b e e n  

s t u d i e d  b y  m a n y  w o r k e r s .  I n c r e a s e d  r a t e s  o f  N  a p p l i c a t i o n  r e s u l t e d  i n  

i n c r e a s e d  u p t a k e  o f  N  a n d  K  a s  o b s e r v e d  b y  N a i r  ( 1 9 8 2 ) .

V i j a y a n  a n d  A i y e r  ( 1 9 6 9 )  o b s e r v e d  i n c r e a s e  i n  t h e  u p t a k e  o f  

P  b y  c a s s a v a  w i t h  h i g h e r  l e v e l s  o f  P  a p p l i c a t i o n  u p t o  66  k g  h a  . 

H o w e v e r ,  s t u d i e s  c o n d u c t e d  a t  C T C R I  r e v e a l e d  t h a t  t h e  e f t e c t  o f  h i g h e i  

l e v e l s  o f  P  o n  P  c o n t e n t  a n d  P  u p t a k e  w a s  n o t  s i g n i f i c a n t  ( C T C R I ,  1 9 8 2 ) .

W i t h  i n c r e a s i n g  r a t e s  o f  N  a n d  P  a p p l i c a t i o n  i n c r e a s e d  K  

u p t a k e  w a s  o b s e r v e d  i n  a c i d  l a t e r i t e  s o i l s  o f  K e r a l a  ( R a j e n d r a n  et. al., 

1 9 7 6 ) .

P u s h p a d a s  a n d  A i y e r  ( 1 9 7 6 )  r e p o r t e d  t h a t  a p p l i c a t i o n  o f  K  

i n c r e a s e d  t h e  K  c o n t e n t  o f  t i s s u e s  o f  c a s s a v a  p e t i o l e s  b u t  d e c r e a s e d  t l i e  

N  a n d  P  c o n t e n t s .



2.3.2. Nutrient inter-relationships

H a r p e r  ( 1 9 7 3 )  o n  r e v i e w i n g  l i t e r a t u r e  o b s e r v e d  t h a t  c a s s a v a  

d e m a n d s  a  c o n s i d e r a b l e  a m o u n t  o f  p o t a s h  w h i c h  i s  m a d e  u s e  o f  i n  t h e  

s y n t h e s i s  a n d  t r a n s l o c a t i o n  o f  s t a r c h .  A c c o r d i n g  t o  h i m ,  N  i s  a l s o  

r e q u i r e d ,  a l t h o u g h  t o o  h i g h  a  r a t e  o f  N  m a y  s t i m u l a t e  l e a f  a n d  s t e m  

d e v e l o p m e n t  a t  t h e  e x p e n s e  o f  r o o t  g r o w t h .  T h e  r a t i o  o f  N  a n d  K  i s  t h u s  

c o n s i d e r e d  c r i t i c a l  i n  c a s s a v a  n u t r i t i o n .

S t u d i e s  c o n d u c t e d  b y  R a j e n d r a n  et. al., ( 1 9 7 6 )  r e v e a l e d  t h a t  

N : K 20  r a t i o  o f  1 :1  ( a t  1 0 0  k g  h a ' 1 o f  e a c h )  w a s  o p t i m u m  f o r  a l l  t h e  

v a r i e t i e s  t r i e d  f o r  m a x i m u m  t u b e r  y i e l d  i n  a c i d  l a t e r i t e  s o i l s  o f  K e r a l a .

N a i r  ( 1 9 8 2 )  f o u n d  t h a t  o p t i m u m  N :  K 20  r a t i o  w a s  1 : 1 . 2 5  f o r  

r e d  l o a m  s o i l s  o f  V e l l a y a n i  a n d  1 : 2  f o r  s a n d y  l o a m  s o i l s  o f  K a y a m k u l a m .  

N a i r  a n d  A i y e r  ( 1 9 8 5 )  a l s o  f o u n d  t h a t  N :  K 20  r a t i o  o f  1 : 1 . 2 8  w a s  

o p t i m u m  f o r  c a s s a v a  g r o w n  i n  r e d  l o a m  s o i l s .  ■

V i j a y a n  a n d  A i y e r  ( 1 9 6 9 )  a n d  P r e m a  et. al., ( 1 9 7 5 )  s t r e s s e d  

t h e  i m p o r t a n c e  o f  N :  P 20 5 r a t i o  o f  3 : 2  i n  t h e  f e r t i l i z a t i o n  p r o g r a m m e  

o f  c a s s a v a  f o r  h i g h e r  y i e l d  a n d  b e t t e r  q u a l i t y .
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A  f a u l t y  P : K  r a t i o  i s  k n o w n  t o  r e d u c e  t h e  N  u p t a k e  b y  p l a n t s  

( T h a m p a n ,  1 9 7 9 ) .

2.3.3. Response o f cassava to organic manures

C a s s a v a  r e s p o n d s  t o  b o t h  b u l k y  a n d  c o n c e n t r a t e d  o r g a n i c  

m a n u r e s .  A  s t u d y  c o n d u c t e d  i n  I n d i a  b y  S a r a s w a t  a n d  C h e t t i a r  ( 1 9 7 6 )  

r e v e a l e d  t h a t  F Y M  a p p l i c a t i o n  c a n  s u b s t a n t i a l l y  m e e t  t h e  N  r e q u i r e m e n t s  

o f  c a s s a v a .  T h e  h i g h e s t  y i e l d  o f  3 3 . 4  t  h a ' 1 w a s  o b t a i n e d  w h e n  6 6 . 6 %  o f  

N  w a s  a p p l i e d  a s  c a l c i u m  a m m o n i u m  n i t r a t e  a n d  t h e  b a l a n c e  a s  F Y M  a t  

1 5 0  k g  N  h a ' 1. T h e  n e x t  h i g h e r  y i e l d  o f  3 1 . 9  t  h a ' 1 w a s  o b t a i n e d  w h e n  

6 6 .6%  o f  N  w a s  a p p l i e d  a s  F Y M  a n d  t h e  b a l a n c e  a s  c a l c i u m  a m m o n i u m  

n i t r a t e  a t  t h e  s a m e  r a t e  o f  N  a p p l i c a t i o n .

A b o u t  1 0 - 1 5  t  h a ’1 o f  a n y  b u l k y  o r g a n i c  m a n u r e  s u p p l i m e n t e d  

w i t h  t h e  r e q u i r e d  q u a n t i t y  o f  i n o r g a n i c  f e r t i l i z e r s  i s  t h e  b e s t  m a n u r i a l  

c o m b i n a t i o n  f o r  c a s s a v a  ( T h a m p a n ,  1 9 7 9 ) .  T h e  c o n c e n t r a t e d  o r g a n i c  

m a n u r e s ,  b e i n g  r i c h  i n  p l a n t  n u t r i e n t s  c a n  e v e n  r e p l a c e  t h e  i n o r g a n i c  

f e r t i l i z e r s  o n  a n  e q u i v a l e n t  n u t r i e n t  b a s i s .
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S t u d i e s  c o n d u c t e d  a t  C T C R I  r e v e a l e d  t h a t  t h e  b a s a l  

a p p l i c a t i o n  o f  F Y M  a t  1 2 . 5  t  h a ' 1 w a s  b e n e f i c i a l  in  e n h a n c i n g  t h e  y i e l d  

a n d  q u a l i t y  o f  t u b e r s  a n d  m a i n t a i n i n g  t h e  s o i l  f e r t i l i t y  s t a t u s  

( M o h a n k u m a r  et, al., 1 9 7 6  a n d  P i l l a i  et. al., 1 9 8 7 ) .

I n  a  m u l t i - l o c a t i o n a l  t r i a l  o n  c a s s a v a  v a r .  M - 4 ,  a p p l i c a t i o n  o f

F Y M  i n c r e a s e d  t u b e r  y i e l d  b y  2  t  h a 1 i r r e s p e c t i v e  o f  t h e  l e v e l s  o f

\
f e r t i l i z e r s  a p p l i e d  ( K A U ,  1 9 8 9 ^ .

2.3.4. Response o f cassava to fertilizers

A  s c a n  o f  l i t e r a t u r e  o n  t h e  e f f e c t  o f  N ,  P  a n d  K  f e r t i l i z e r s  o n  

c a s s a v a  r e v e a l s  d i f f e r e n t i a l  r e s p o n s e  o f  t h e  c r o p  t o  d i f f e r e n t  r a t e s  o f  N ,  

P  a n d  K  a p p l i c a t i o n .

A  c o m b i n a t i o n  o f  1 5 0  k g  N  a n d  1 0 0  k g  P 20 5 h a 1 w a s  

r e p o r t e d  t o  b e  o p t i m u m  f o r  M - 4  a n d  H - 1 0 5  v a r i e t i e s  o f  c a s s a v a  b y  

V i j a y a n  a n d  A i y e r  ( 1 9 6 9 ) .

C o c k  ( 1 9 7 5 )  f o u n d  t h a t  c a s s a v a  h a s  a n  o p t i m u m  l e a f  a r e a  

i n d e x  ( L A I )  o f  2 . 5  -  3 . 5  a n d  h i g h e r  r a t e s  o f  f e r t i l i z a t i o n  m i g h t  l e a d  t o  

e x c e s s i v e  t o p  g r o w t h  a n d  L A I  o f  m o r e  t h a n  f o u r .  H i g h e r  l e v e l s  o f



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

o n  l e a f  l o n g e v i t y .

P u s h p a d a s  a n d  A i y e r  ( 1 9 7 6 )  f o u n d  t h a t  t h e  b e s t  n u t r i e n t

c o m b i n a t i o n  f o r  t h e  v a r i e t i e s  M - 4  a n d  H - 1 0 5  w a s  2 5 0  k g  K 20  a n d  6 0 0  k g

o f  C a O  i n  c o n j u n c t i o n  w i t h  1 5 0  k g  N  a n d  100  k g  P 20 5 h a 1 .

A p p l i c a t i o n  o f  1 0 0  k g  N ,  5 0  k g  P 20 5 a n d  1 5 0  k g  K , 0  in

c o n j u n c t i o n  w i t h  6 0 0  k g  o f  C a O  h a ' 1 s e e m e d  t o  b e  t h e  m o s t  p r o m i s i n g  b y  

P i l l a i  a n d  G e o r g e  ( 1 9 7 8 )  f o r  r e a l i s i n g  t h e  m a x i m u m  t u b e r  y i e l d  o f  M - 4  

v a r i e t y .  •

C a s s a v a  g r o w t h  u n d e r  l o w  f e r t i l i t y  r e s t r i c t e d  i t s  l e a f  a r e a ,  

b u t  m a i n t a i n e d  l e a f  p h o t o s y n t h e t i c  e f f i c i e n c y  ( C l  A T ,  1 9 7 9 ) .  F u r t h e r  t h e  

d i s t r i b u t i o n  i n d e x  w a s  h i g h e r ,  i n d i c a t i n g  t h a t  m o s t  o f  t h e  c a r b o h y d r a t e s  

p r o d u c e d  w e r e  t r a n s p o r t e d  t o  t h e  r o o t s  (  C I A T ,  1 9 8 0 ) .

C a s s a v a  i s  v e r y  s e n s i t i v e  t o  o v e r  f e r t i l i z a t i o n ,  m a k i n g  i t  

e x c e s s i v e l y  l e a f y  p a r t i c u l a r l y  a t  h i g h e r  p l a n t  p o p u l a t i o n s  ( H o w e l e r ,  1 9 8 0 )

I n  s o i l s  h a v i n g  m o d e r a t e  t o  h i g h  a v a i l a b l e  N  a n d  K ,  t h e  

c a s s a v a  c r o p  ( v a r i e t i e s  M - 4  a n d  H  -  2 3 0 4 )  m a y  n o t  r e q u i r e  m o r e  t h a n
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5 0  k g  h a ' 1 o f  N  a n d  K 20  f o r  o b t a i n i n g  t u b e r  y i e l d s  a r o u n d  1 5  t o  1 7  t  h a ' 1 

( A s h o k a n  a n d  N a i r ,  1 9 8 2 ) .

U n d e r  r a i n f e d  c o n d i t i o n  i n  a c i d  l a t e r i t e  s o i l s  o f  K e r a l a  

m a x i m u m  t u b e r  y i e l d  w a s  r e c o r d e d  a t  1 0 0  k g  K 20  h a  1 w i t h  t h e  v a r i e t i e s  

M - 4  a n d  H - 2 3 0 4  ( N a i r ,  1 9 8 3 ) .

P r e l i m i n a r y  r e p o r t s  o f  a  m a n u r i a l  e x p e r i m e n t  t o  f i x  t h e  

f e r t i l i z e r  d o s e  f o r  c a s s a v a  i n d i c a t e d  t h a t  a m o n g  t h e  l e v e l s  o f  N  t r i e d  

( 2 5 ,  5 0 ,  75  a n d  100  k g  h a ' 1)  t h e  h i g h e s t  t u b e r  y i e l d  w a s  o b t a i n e d  a t  

7 5  k g  N  h a ' 1 ( K A U ,  1 9 8 4 ) .

N a i r  a n d  A i y e r  ( 1 9 8 5 )  o b s e r v e d  t h a t  c a s s a v a  r e s p o n d e d  t o  

K  a p p l i c a t i o n  u p t o  1 2 8  k g  K 20  h a 1 i n  a  m i c r o p l o t  e x p e r i m e n t  i n  r e d  

l o a m  s o i l .

I n  a n  a d a p t i v e  t r i a l  o n  t h e  n u t r i t i o n a l  r e q u i r e m e n t  o f  c a s s a v a  

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

w h e n  a n  N P K  d o s e  o f  5 0 - 5 0 - 1 0 0  k g  h a "1 w a s  g i v e n  ( K A U ,  1 9 8 7 ) .

A s h o k a n  et. al,  ( 1 9 8 8 )  f o u n d  6 0  k g  N  a n d  6 0  k g  K 20  h a ' 1 a s  

t h e  o p t i m u m  d o s e s  o f  N  a n d  K  f o r  l o c a l  v a r i e t i e s .
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2.3.5. Combined effects o f manures and fertilizers

I n  a c i d  l a t e r i t e  s o i l s ,  1 0 0  k g  K 20  h a ' 1 i n  c o n j u n c t i o n  w i t h

1 2 . 5  t  F Y M  h a ' 1 c o n t a i n i n g  4 0  k g  p o t a s h  a p p e a r e d  t o  b e  s u f f i c i e n t  f o r  t h e  

c a s s a v a  v a r .  M - 4  t o  s u s t a i n  t u b e r  y i e l d  o f  1 8 . 5  t  h a ' 1 ( R a j e n d r a n  et. a l,
i

1976).

F o r  c o n t i n u o u s  c u l t i v a t i o n  o f  c a s s a v a  i n  l a t e r i t e  s o i l ,  

c o m b i n e d  a p p l i c a t i o n  o f  F Y M  a n d  N P K  h a s  b e e n  f o u n d  t o  b e  h i g h l y  

b e n e f i c i a l  i n  i n c r e a s i n g  t h e  y i e l d  a n d  q u a l i t y  o f  t u b e r s  ( P i l l a i  e t .  a l  1 9 8 7 ) .

A p p l i c a t i o n  o f  N ,  P 20 5 a n d  K 20  a t  1 0 0 ,  5 0  a n d  1 0 0  k g  h a  1

o? pVM
r e s p e c t i v e l y  a l o n g  w i t h  1 2 .5  t  h a _1hr e c o r d e d  t h e  h i g h e s t  y i e l d  o f  1 3 . 4  t  h a ' 1 

o f  c a s s a v a  v a r .  M - 4  i n  a  m u l t i - l o c a t i o n a l  t r i a l  ( K A U ,  1 9 8 ^ ) .

N a i r  et. al,  ( 1 9 8 8 )  o b t a i n e d  4 5  k g  P 20 5 h a ' 1 a s  t h e  e c o n o m i c  

o p t i m u m  d o s e  o f  P  i n  a c i d  l a t e r i t e  s o i l  i n  c o n j u n c t i o n  w i t h  1 2 . 5  t h a  1 o f  

F Y M  c o n t a i n i n g  a b o u t  0 . 0 8 %  P .

I n  t h e  l a t e r i t e  s o i l ,  c o m b i n e d  a p p l i c a t i o n  o f  1 2 . 5  t  h a ' 1 o f  

c o w d u n g  a n d  s o i l  t e s t  b a s e d  f e r t i l i z e r  r e c o m m e n d a t i o n  o f  3 5  k g  N ,  5 8  k g  

P 2O s a n d  4 7  k g  ^  O  h a ' 1 ( T ^ )  g a v e  h i g h e r  t u b e r  y i e l d s  o f  1 1 . 3 6  t  h a 1
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( K A U ,  1 9 9 2 ) .  T h e  P a c k a g e  o f  P r a c t i c e s  r e c o m m e n d a t i o n  o f  5 0  k g  e a c h  

o f  N ,  P 20 5 a n d  K 20  h a ' 1 a l o n g  w i t h  1 2 . 5  t  h a 1 o f  c o w d u n g  (  Tl ) 

p r o d u c e d  o n l y  1 0 . 0 5  t  h a ' 1 o f  t u b e r  y i e l d .  A n  i n c r e a s e  o f  1 1 . 5 2  %  in  

t u b e r  y i e l d  w a s  o b t a i n e d  w h e n  f e r t i l i z e r s  w e r e  a p p l i e d  o n  t h e  b a s i s  o t  s o i l  

t e s t s .  T h e  s o i l  t e s t  b a s e d  f e r t i l i z e r  r e c o m m e n d a t i o n  r e c o r d e d  h i g h e r n e t  

p r o f i t  o f  R s .  2 0 9 3  h a ' 1 a s  c o m p a r e d  t o  T ,  ( R s  7 4 1  h a 1) .

T h e  f e r t i l i z e r  r e c o m m e n d a t i o n  b y  K A U  ( 1 9 9 3 )  f o r  c a s s a v a  

v a r .  M - 4  a n d  o t h e r  l o c a l  v a r i e t i e s  i s  5 0 : 5 0 : 5 0  k g  N ,  P 20 5 a n d  K 20  h a ' 1 

a l o n g  w i t h  1 2 . 5  t  o f  F Y M  h a ' 1.

2.3.6. Effect o f fertilization on soil fertility status

R e s e a r c h  o n  t h i s  a s p e c t  i n d i c a t e s  t h e  n e e d  f o r  p r o p e r  

f e r t i l i z a t i o n  o f  c a s s a v a  t o  m a i n t a i n  t h e  s o i l  f e r t i l i t y  s t a t u s .

R a j e n d r a n  et. al., ( 1 9 7 1 )  o b s e r v e d  t h a t  N  a p p l i c a t i o n  a t  a n d  

a b o v e  1 0 0  k g  h a ' 1 r e s u l t e d  i n  a n  i n c r e a s e  i n  s o i l  a v a i l a b l e  N  r a n g i n g  

; ) f r o m  1 6  t o  7 5  k g  h a ' 1 . A  s l i g h t  i n c r e a s e  i n  t h e  a v a i l a b l e  N  s t a t u s  o f  

a c i d  l a t e r i t e  s o i l  d u e  t o  N  a p p l i c a t i o n  h a s  a l s o  b e e n  r e p o r t e d  b y  

M o h a n k u m a r  a n d  M a i n i  ( 1 9 7 7 ) .  .
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I n  a c i d  l a t e r i t e  s o i l s ,  p o t a s h  a p p l i c a t i o n  a t  a n d  a b o v e  

100  k g  h a ' 1 m a i n t a i n e d  t h e  s o i l  a v a i l a b l e  K  a t  a  m o r e  o r  l e s s  s t e a d y  l e v e l ,  

w h e n  a  g o o d  c r o p  o f  c a s s a v a  w a s  g r o w n  w i t h  a n  a v e r a g e  y i e l d  o f  2 5  -  

3 0  t  h a ' 1 o f  t u b e r s  ( R a j e n d r a n  et. al., 1 9 7 6 ) .  A t  l o w e r  l e v e l s  o f  K  

f e r t i l i z a t i o n ,  t h e  d e p l e t i o n  o f  s o i l  a v a i l a b l e  K. i n  t h e  s o i l  a f t e r  t h e  c r o p  

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

h i g h e r  r a t e s  o f  K  a p p l i c a t i o n .

T h e  r e s u l t s  o f  a  l o n g  t e r m  f e r t i l i z e r  e x p e r i m e n t  in  M a l a y s i a  

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

w i t h  c a s s a v a  i f  t h e  r a t e  o f  f e r t i l i z e r  a p p l i c a t i o n  w a s  j u s t  e n o u g h  t o  

m a i n t a i n  t h e  y i e l d  ( C h a n ,  1 9 8 0 ) .  T h e  t o t a l  s o i l  N  r e d u c e d  d u e  t o  c r o p p i n g  

w i t h  c a s s a v a  a t  a l l  l e v e l s  o f N  a p p l i c a t i o n  (0  t o  112  k g  h a ' 1)  a n d  w a s  

a p p a r e n t l y  n o t  a f f e c t e d  b y  N  a p p l i c a t i o n .  B u t  a v a i l a b l e  P  s t a t u s  o f  t h e  s o i l  

i n c r e a s e d  w i t h  i n c r e a s e d  l e v e l s  o f  P  a p p l i c a t i o n  t o  t h e  c r o p .  H o w e v e r ,  t h e  

e x c h a n g e a b l e  K  a n d  w a t e r  s o l u b l e  K  i n  t h e  s o i l  w e r e  n o t  a f f e c t e d  b y  t h e
* k .

l e v e l s  o f  K  a p p l i e d  ( 0  t o  1 5 6  k g  h a ' 1)  t o  c a s s a v a .

N a i r  ( 1 9 8 2 )  r e p o r t e d  s i g n i f i c a n t  i n c r e a s e  i n  a v a i l a b l e  N  a n d  

K  s t a t u s  o f  t h e  s o i l  u n d e r  c a s s a v a ,  d u e  t o  i n c r e a s e d  l e v e l s  o f  f e r t i l i z e r  

a p p l i c a t i o n ,  b o t h  i n  s a n d y  a n d  r e d  l o a m  s o i l s .
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S t u d i e s  c o n d u c t e d  a t  C T C R I  r e v e a l e d  t h a t  c o n t i n u o u s  

a p p l i c a t i o n  o f  P  a t  4 4  k g  h a  '* r e s u l t e d  i n  b u i l d  u p  o f  a v a i l a b l e  P  s t a t u s  o f  

t h e  s o i l  t o  t h e  e x t e n t  o f  1 0 0  k g  P  h a ' 1 ( C T C R I ,  1 9 8 3 ) .

S o i l  a n a l y s i s  d a t a  a f t e r  f i v e  y e a r s  o f  c o n t i n u o u s  c u l t i v a t i o n  

o f  c a s s a v a  r e v e a l e d  a n  i n c r e a s e  i n  o r g a n i c  c a r b o n  c o n t e n t  a n d  a v a i l a b l e  

N ,  P  a n d  K  s t a t u s  d u e  t o  c o m b i n e d  a p p l i c a t i o n  o f  F Y M  a n d  f e r t i l i z e r s  

( P i l l a i  et. al., 1 9 8 7 ) .  I t  w a s  a l s o  o b s e r v e d  t h a t  c o n t i n u o u s  a p p l i c a t i o n  o f  

1 0 0  k g  P 20 5 h a '1 w a s  a  h i g h  d o s e  f o r  c a s s a v a  s i n c e  t h e  b u i l d  u p  o f  P  w a s  

v e r y  h i g h  e s p e c i a l l y  w i t h  F Y M .

T h e  e f f e c t  o f  c o n t i n u o u s  a p p l i c a t i o n  o f  m a n u r e s  ( F Y M  a n d  

w o o d  a s h )  a n d  f e r t i l i z e r s  f o r  c a s s a v a  o n  t h e  c h e m i c a l  p r o p e r t i e s  o f  a c i d  

l a t e r i t e  s o i l  w a s  e x a m i n e d  a f t e r  1 2  y e a r s  b y  K a b e e r a t h u m m a  et. a!., 

( 1 9 9 1 ) .  T h e y  o b s e r v e d  t h a t  t h e  s o i l  r e a c t i o n  w a s  n o t  v e r y  m u c h  a f f e c t e d  

e x c e p t  i n  t h e  c a s e  o f  a s h  w h e r e i n  a n  a p p r e c i a b l e  i n c r e a s e  i n  s o i l  p H  w a s  

n o t i c e d  ( 4 . 7  t o  6 . 1 ) .  I n c l u s i o n  o f  F Y M  i n  t h e  t r e a t m e n t  i n c r e a s e d  t h e  

l e v e l  o f  o r g a n i c  c a r b o n  a n d  a v a i l a b l e  N  a n d  P  i n  t h e  s o i l ,  m a x i m u m  b e i n g  

r e c o r d e d  i n  a l l  o f  t h e m  f o r  N P K  +  F Y M  t r e a t m e n t .  B u t  n o  a p p r e c i a b l e  

i n c r e a s e  i n  K  c o u l d  b e  o b s e r v e d  i n  N P K  +  F Y M  t r e a t m e n t .  C o n t i n u o u s  

a p p l i c a t i o n  o f  N P K  f e r t i l i z e r s  r a i s e d  t h e  a v a i l a b l e  s t a t u s  o f  t h e  r e s p e c t i v e
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n u t r i e n t s  a n d  t h e  b u i l d  u p  o f  P  w a s  f o u n d  t o  b e  v e r y  h i g h  a s  c o m p a r e d  

t o  o t h e r  n u t r i e n t s .

H o w e l e r  ( 1 9 9 6 )  h a s  p o i n t e d  o u t  t h e  n e e d  t o  a p p l y  a n n u a l l y  

a b o u t  8 0  -  1 2 0  k g  K zO  h a ' 1 f o r  c a s s a v a  w h e n  g r o w n  c o n t i n u o u s l y  o n  t h e  

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

R e v i e w  o f  l i t e r a t u r e  h a s  i n d i c a t e d  t h e  n e c e s s i t y  f o r  b a l a n c e d  

f e r t i l i z a t i o n  f o r  c a s s a v a  t o  s u s t a i n  c r o p  a n d  s o i l  p r o d u c t i v i t y .  A p a r t  f r o m  

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

h a v e  a  p r o p e r  b a l a n c e  b e t w e e n  t h e  n u t r i e n t s  p r e s e n t  in  t h e  s o i l  a n d  in  t h e  

p l a n t  ( N a y a r ,  1 9 9 4 b ) .  A n  a t t e m p t  i s  b e i n g  m a d e  t o  e s t a b l i s h  s o i l  t e s t  

c r o p  r e s p o n s e  c o r r e l a t i o n  i n  c a s s a v a  i n  o r d e r  t o  p r e s c r i b e  s o i l  t e s t  b a s e d  

f e r t i l i z e r  d o s e  f o r  c a s s a v a .  I n  g e n e r a t i n g  s u c h  d a t a ,  d i f f e r e n c e s  b e t w e e n  

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

s o i l  p r o p e r t i e s  m u s t  b e  t a k e n  i n t o  a c c o u n t  ( V e l a y u t h a m  el. al., 1 9 8 0 ) .  

A l t h o u g h  m a n y  h i g h  y i e l d i n g ,  v a r i e t i e s  o f  c a s s a v a  h a v e  b e e n  r e l e a s e d ,  

e v e n  t o d a y  t h e  v a r .  M - 4  r e m a i n s  a s  t h e  m o s t  p o p u l a r l y  c u l t i v a t e d  o n e  

f o r  e d i b l e  p u r p o s e .  S o  t h e  p r e s e n t  s t u d y  i s  u n d e r t a k e n  in  c a s s a v a  v a r .  M -  

4  i n  l a t e r i t e  s o i l s  o f  K e r a l a .
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MATERIALS AND METHODS

W i t h  t h e  p r i m a r y  o b j e c t i v e  o f  i n v e s t i g a t i n g  t h e  s o i l  t e s t  c r o p  

r e s p o n s e  r e l a t i o n s h i p  o f  c a s s a v a  i n  l a t e r i t e  s o i l s  o f  K e r a l a  f o r  e f f i c i e n t  

f e r t i l i z e r  u s e ,  a n  i n v e s t i g a t i o n  w a s  u n d e r t a k e n  a t  t h e  C o l l e g e  o f  

A g r i c u l t u r e ,  V e l l a y a n i .  T h e  t e c h n i q u e  o f  i n d u c t i v e  m e t h o d o l o g y  

d e v e l o p e d  b y  R a m a m o o r t h y  ( 1 9 6 8 )  a s  f o l l o w e d  i n  A I C R P  f o r  

I n v e s t i g a t i o n s  o n  S T C R  C o r r e l a t i o n  ( R e d d y  et. al., 1 9 8 5 )  w a s  a d o p t e d  

f o r  t h i s  i n v e s t i g a t i o n .  T h e  f i e l d  e x p e r i m e n t s  c o n s i s t e d  o f  f e r t i l i t y  g r a d i e n t  

e x p e r i m e n t  ( F G E ) ,  S T C R  e x p e r i m e n t  u s i n g  f e r t i l i z e r s  a n d  o r g a n i c  

m a n u r e  a n d  t e c h n o l o g y  v e r i f i c a t i o n  t r i a l .  T h e  d e t a i l s  o f  e x p e r i m e n t a l  

s i t e ,  s e a s o n  a n d  w e a t h e r  c o n d i t i o n s ,  f i e l d  e x p e r i m e n t s  c o n d u c t e d ,  

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

p r e s e n t e d  i n  t h i s  c h a p t e r .

3.1. Experimental site

3.1.1 Location

T h e  F G E  a n d  t h e  S T C R  e x p e r i m e n t  w e r e  c o n d u c t e d  i n  t h e  

I n s t r u c t i o n a l  F a r m  a t t a c h e d  t o  t h e  C o l l e g e  o f  A g r i c u l t u r e ,  V e l l a y a n i .



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

t h r e e  f a r m e r s ’ f i e l d s  i n  T h i r u v a n a n t h a p u r a m  d i s t r i c t  a n d  I n s t r u c t i o n a l  

F a r m ,  V e l l a y a n i .

T h e  I n s t r u c t i o n a l  F a r m ,  V e l l a y a n i  i s  l o c a t e d  a t  8 °  3 0 '  N  

l a t i t u d e  a n d  7 6 °  5 4 '  E  l o n g i t u d e  a t  a n  a l t i t u d e  o f  2 9  m  a b o v e  m e a n  s e a  

l e v e l .

T h e  e x p e r i m e n t a l  a r e a  w a s  u n d e r  a  b u l k  c r o p  o f  s o r g h u m  f o r  

t h e  p r e v i o u s  s e a s o n .

3.1.2. Soil

T h e  s o i l  o f  t h e  e x p e r i m e n t a l  s i t e  w a s  l a t e r i t e  w h i c h  c o m e s  

u n d e r  t h e  o r d e r  O x i s o l .  T h e  s o i l  b e l o n g s  t o  t h e  f a m i l y  o f  l o a m y  s k e l e t a l  

k a o l i n i t i c  i s o h y p e r t h e r m i c  R h o d i c  H a p l u s t o x .

T h e  p h y s i c a l  a n d  c h e m i c a l  p r o p e r t i e s  o f  t h e  s o i l  b e f o r e  

s t a r t i n g  t h e  e x p e r i m e n t  a r e  g i v e n  i n  T a b l e - 1 .  T h e  s o i l  w a s  s a n d y  l o a m  i n  

t e x t u r e  w i t h  3 0 . 2 %  w a t e r  h o l d i n g  c a p a c i t y .  I t  w a s  a c i d i c  w i t h  a  p H  o f  5 

h a v i n g  h i g h  P  F i x i n g  ( 7 0 . 8 % )  a n d  K  f i x i n g  ( 3 4 . 5 % )  c a p a c i t i e s .  I t  w a s  l o w  

i n  o r g a n i c  c a r b o n  a n d  a v a i l a b l e  N  a n d  K  c o n t e n t s  a n d  m e d i u m  in  a v a i l a b l e



P  c o n t e n t ;  I t  h a d  a  v e r y  l o w  c a t i o n  e x c h a n g e  c a p a c i t y  o f  4 . 7  c m o l  ( p +)  k g  1.
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Table-1. Physical and chemical properties of initial soil sample of 

the experimental site.

P r o p e r t y U n i t V a l u e

M e c h a n i c a l  c o m p o s i t i o n  :

S a n d % 7 6 , 5 0

S i l t % 1 8 . 0 0

C l a y % 5 . 0 0

T e x t u r e - S a n d y  l o a m

W a t e r  h o l d i n g  c a p a c i t y % 3 0 . 2 0

p H - 5 . 0 0

E l e c t r i c a l  c o n d u c t i v i t y d S  m ' 1 < 0 . 0 5

C a t i o n  e x c h a n g e  c a p a c i t y c m o l  ( p +)  k g ' 1 4 . 7 0

P  f i x i n g  c a p a c i t y % 7 0 . 8 0

K  f i x i n g  c a p a c i t y % 3 4 . 5 0

O r g a n i c  c a r b o n % 0 . 3 9

A v a i l a b l e  N k g  h a ' 1 2 3 1 . 0 0

A v a i l a b l e  P k g  h a " 1 1 7 . 6 5

A v a i l a b l e  K k g  h a ' 1 3 5 . 0 0
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3.2. Season

T h e  F G E ,  t h e  f i r s t  o f  t h e  s e r i e s  w a s  c o n d u c t e d  d u r i n g  A p r i l -  

M a y ,  1 9 9 4 .  T h e  S T C R  e x p e r i m e n t  a n d  t h e  t e c h n o l o g y  v e r i f i c a t i o n  t r i a l  

w e r e  c o n d u c t e d  d u r i n g  t h e  m a i n  c a s s a v a  p l a n t i n g  s e a s o n  o f  J u n e  t o  

M a r c h  i n  1 9 9 4 - 9 5  a n d  1 9 9 6 - 9 7  r e s p e c t i v e l y .

3.3. Weather conditions

V e l l a y a n i  e x p e r i e n c e s  a  h u m i d  t r o p i c a l  c l i m a t e .  T h e  w e a t h e r  

p a r a m e t e r s  ( m o n t h - w i s e )  r e c o r d e d  d u r i n g  t h e  c r o p p i n g  p e r i o d s  a r e  

p r e s e n t e d  i n  A p p e n d i x - I  a n d  I I  a n d  a l s o  p r e s e n t e d  g r a p h i c a l l y  i n  F i g .  I 

a n d  F i g . 2 .  I n  g e n e r a l ,  t h e  w e a t h e r  c o n d i t i o n s  w e r e  f a v o u r a b l e  f o r  

s a t i s f a c t o r y  g r o w t h  o f  c r o p s  d u r i n g  1 9 9 4 - ' 9 5  a n d  1 9 9 6 - '  9 7 .

3.4. Fertility gradient experiment

T h e  F G E  w a s  a  p r e p a r a t o r y  e x p e r i m e n t  w h e r e i n  t h e  S T C R  

e x p e r i m e n t  w a s  c o n d u c t e d  i n  t h e  s u b s e q u e n t  s e a s o n .  T h e  e x p e r i m e n t  w a s

a

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



Mar 96

Fig. 1. Weather parameters from April ’94 to March ’95.



Fig. 2. Weather parameters from June ’96 to March ’97
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s a m e  f i e l d .

3.4.1. Lay out o f the experiment

T h e  e x p e r i m e n t a l  a r e a  w a s  p r e p a r e d  a n d  d i v i d e d  i n t o  f o u r  

e q u a l  s t r i p s  e a c h  h a v i n g  1 2 0  x  5 . 5  m  s i z e  a n d  e a c h  s t r i p  i n t o  f o u r  b l o c k s .

T h e  l a y  o u t  p l a n  o f  t h e  e x p e r i m e n t  i s  g i v e n  i n  F i g .  3 .

3.4.2 Treatments

G r a d e d  d o s e s  o f  N  a s  U r e a  ( 4 6 %  N ) ,  P  a s  S u p e r p h o s p h a t e  

( 1 6 %  P 2 0 5)  a n d  K  a s  M u r i a t e  o f  p o t a s h  (  6 0 %  K 20  )  a p p l i e d  i n  f o u r  

s t r i p s  ( I  t o  I V )  f o r m e d  t h e  t r e a t m e n t s  f o r  t h i s  e x p e r i m e n t .  T h e  d o s e s  o f  

N ,  P  a n d  K  w e r e  f i x e d  a s  o u t l i n e d  i n  t h e  I n s t r u c t i o n  M a n u a l  f o r  S T C R  

s t u d i e s  ( R e d d y  et. al., 1 9 8 5  ) .  .

S t r i p - I  N 0  P 0 K o  -  N o  f e r t i l i z e r s

S t r i p - I I  N *  P ,/2 K , /s -  H a l f  t h e  s t a n d a r d  d o s e

S t r i p - 1 1 1  N t P i  K j  -  S t a n d a r d  d o s e

S t r i p - I V  N 2 P 2 K 2 -  D o u b l e  t h e  s t a n d a r d  d o s e

w h e r e  N i  =  1 5 0  k g  N  h a ' 1.

■ 46
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P, =  20 ppm P ha'1 (since the P fixing capacity o f  the soil 

w as too high).

Ki = K enough to g ive  150 kg h a 1 o f  exchangeable K 

(a sse ssed  from 1C fixation curve o f  the soil).

The actual quantities o f  N, P and K applied in strips are 

given in Table -2.

T a b l e - 2 .  G r a d e d  d o s e s  o f  N, P  a n d  K  a p p l i e d  i n  s t r i p s  f o r  t h e  

f e r t i l i t y  g r a d i e n t  e x p e r i m e n t

Strip Treatment
Fertilizer d o ses  ( kg ha'1 )

N p 2o ;
. . . .

k 2o

I N 0 P0 K0 0 0 0

I I N . / A K , , 75 50 90
I I I N , P, K, 150 100 180
I V n 2 p 2 k 2 300 200 360

3 . 4 . 3 .  G r a d i e n t  c r o p

A  p r e p a r a t o r y  c r o p  o f  f o d d e r  m a t z e  (Zee mays L  )  c v  

A f r i c a n  T a l l  w a s  r a i s e d  f o l l o w i n g  u s u a l  a g r o n o m i c  p r a c t i c e s  ( K A U .  , 9 9 3 ,  

e x c e p t  t h e  t r e a t m e n t s .  T h e  s e e d s  w e r e  o b t a m e d  from T N A U ,  

C o i m b a t o r e .  T h e  s e e d s  w e r e  d i b b l e d  a ,  a  s p a c i n g  o f  30 x ,5 cm on



Fig. 3. Lay out of fertility gradient experiment
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7 -4 -1 9 9 4  and the crop w as  harvested on 2 5 -5 -1 9 9 4 .

3 . 4 . 4 .  O b s e r v a t i o n s  r e c o r d e d

3 . 4 . 4 . 1 .  G r e e n  f o d d e r  y i e l d

At harvest, the green fodder yield o f  the gradient crop w as

recorded  block  w ise  leaving one border row all round in each block

and expressed  in t ha'1.

3 . 4 . 4 . 2 .  D r y  f o d d e r  y i e l d

Ten sam ple plants at random were cut from each block

prior to general harvest. After recording fresh w eight, the plant

sa m p les  w ere  dried in an oven at 60 ± 5°C to constant dry weight. 

From these  observations, dry fodder y ield  w as com puted block w ise  in 

t h a 1.

3 . 4 . 5 .  U p t a k e  o f  n u t r i e n t s

Sixteen composite plant samples, one from each block, were  

an a lysed  for N ,  P and K contents adopting the respective analytical 

m ethods g iven in Table-3 . Uptake o f  N , P and K by the crop was
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T a b l e - 3 .  M e t h o d s  o f  s o i l  a n d  p l a n t  a n a l y s i s

Parameter Method Reference

Soil Analysis

Mechanical
composition

International pipette 
method

Piper (1966)

Water holding  
capacity

Core method Gupta and
Dakshinamoorthy (1980)

pH Potentiometry Jackson (1973)

Electrical
conductivity

Conductometry Jackson (1973)

Cation exchange 
capacity

Neutral normal 
ammonium acetate method

Scholenberger and 
Dreibelbis (1930)

P fixing capacity Equilibrium with 
potassium dihydrogen 
phosphate

Waugh and Fitts ( 1966)

K fixing capacity Equilibrium with 
potassium chloride

Waugh and Fitts (1966)

Organic carbon Wet oxidation method Walkley and Black 
(1934)

Available N Alkaline permanganate 
method

Subbiah and Asija 
(1956)

Available P Bray No. 1 extract Bray and Kurtz (1945)

Available K Neutral normal 
ammonium acetate method

Hanway and Heidal 
(1952)

Plant analysis

Total N Modified micro - Kjeldahl 
method

Jackson (1973)

Total P Vanado - molybdo - 
phosphoric yellow colour 
method

Jackson (1973)

Total K Flame photometry Piper (1966)
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calculated by multiplying their contents in the plant by dry weight and 

expressed  in kg h a 1.

3 . 4 . 6 .  S o i l  a n a l y s i s

Soil samples were collected from 0 - 3 0  cm depth from each  

block prior to fertilizer application and analysed for organic carbon and 

available N , P and K contents. The m ethods o f  soil analysis  adopted are 

given in Table-3 . A com posite  soil sample o f  the w h ole  field was  

analysed for mechanical composition, water holding capacity, pH, soluble  

salts, cation exchange capacity, organic carbon and available N, P and K 

contents. It w a s  also analysed for P and K fixing capacities  based  on 

which the doses o f  P and K were fixed for this experiment. Soil sam ples  

were also collected from each block after the harvest o f  the gradient crop  

and analysed  for organic carbon and available N, P and K contents.

3 . 4 . 7 .  S t a t i s t i c a l  a n a l y s i s

The data on fodder yield , nutrient uptake by the gradient 

crop and soil analysis  after FGE were subjected to statistical analysis  

adopting the technique o f  analysis o f  variance (A N O V A ) for randomised  

block design  (R B D ) as described by Snedecor and Cochran (1968).
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Critical d ifference (C D ) is provided wherever F-test w as significant

The statistical analysis  was performed using IBM - PC 

A T /386  com puter installed in the Department o f  Agricultural Statistics,  

C ollege  o f  Agriculture, Vellayani.

3.5. STCR experiment

This experim ent w as carried out to establish quantitative  

relationship between STVs, applied nutrients and the resultant crop yield  

This experiment w as superim posed in the four fertility gradients created  

as per the set design o f  the STCR experiment (R eddy et. al.,  1985).

3 . 5 . 1 .  T e s t  c r o p

The test crop w as cassava  and the variety used w as M-4  

(M a la y a n -4 )  which is a very popular variety in the state due to its 

excellen t cook in g  quality. It is an introduction from M alaysia  and is a 

tall grow ing  variety maturing in ten months. This variety y ie lds  on an 

average 12-14 t ha'1 o f  tubers and produces medium sized  tubers with 

low  HCN and about 29 % starch content on fresh weight basis. Virus 

free planting materials were obtained from Farming System s Research
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Station, Kottarakkara.

3 . 5 . 2 .  T r e a t m e n t s

Factorial com binations o f  four lev e ls  o f  N , three leve ls  o f  

P and f iv e  lev e ls  o f  K along with three lev e ls  o f  FYM  formed the 

treatments. The treatment lev e ls  and d o se s  o f  nutrients applied are 

given in Table- 4.

3 . 5 . 3 .  D e s i g n  a n d  l a y  o u t  o f  t h e  e x p e r i m e n t

Each strip w as divided into 24 plots o f  4.5  x 4.5 m s ize  

s in ce  there w ere 20 treatment com binations and four controls in each  

strip. The FY M  leve ls  were superim posed in the four b locks already 

created.

D esign  - R esponse surface design

Treatments - 24

Number o f  strips - 4

Num ber o f  b lock s  - 4

Number o f  plots per strip or block - 24

Plot s ize  - Gross- 4.5 x 4.5 m (36 plants)

- Net - 3.0  x 3 .0  m (16  plants)
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T a b l e - 4 .  D e t a i l s  o f  t r e a t m e n t  s t r u c t u r e  f o r  t h e  t e s t  c r o p ,  c a s s a v a

Treatment combination

No. N P20 5 K20

T, 0 0 0

t 2 0 0 0

t 3 0 0 0

t 4 0 0 0

t 5 0 0 1

t 6 1 0 1

t 7 1 1 1

Tg 0 0 2

T9 0 1 2

T,o 1 0 2

T„ 1 ] 2

A 2 0 2

t 13 2 ] 2

A 2 2 2

t .5 0 0 3

t 16 I 1 3

T,7 2 2 3

A 3 0 3

A 3 1 3

t 20 3 2 3

t 21 2 1 4

A 2 2 4

f 23 3 1 4

A 3 2 4

Nutrient
levels

Fertilizer doses (kg h a ') FYM 
(t ha 1)

N P A k 2o

0 0 0 0 0

1 50 50 50 6.25

2 100 100 100 12.50

3 150 - 150 -

4 - - 200 -
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Spacing - 75 x 75 cm

System  o f  planting - Mound system

The lay out o f  the experim ent is presented in Fig. 4.

3 . 5 . 4 .  M a n u r e s  a n d  f e r t i l i z e r s

The nutrient contents o f  FYM and the fertilizers used are 

presented in Table-5.

The FYM as per treatments w as applied at the time o f  land 

preparation. Full dose  o f  P and one third o f  N and K w ere applied as 

basal dressing. The remaining d o se s  o f  N and K were applied in two  

equal sp lits  at second  and third months after planting along with 

w eed in g  and earthing up.

T a b l e - 5 .  N u t r i e n t  c o n t e n t s  o f  o r g a n i c  m a n u r e  a n d  f e r t i l i z e r s  u s e d

Fertilizers / organic manure Nutrient content

Urea

Super phosphate  

M ussorie rock phosphate  

Muriate o f  potash  

Farmyard manure

46 % N 

16 % P20<

20 % P20 ,

60  % K20  

0 .4 8  % N, 0 .32  % P20 5 0 .38  % K2Q
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Fig. 4. Lay out of STCR experiment



3.5.5. Observations recorded

3.5.5.1. Tuber yield

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

t u b e r s  w e r e  s e p a r a t e d ,  c l e a n e d  a n d  f r e s h  w e i g h t  r e c o r d e d  a n d  e x p r e s s e d  

i n  t  h a ' 1.

3.5.5.2. Top yield

T h e  f r e s h  w e i g h t  o f  s t e m  a n d  l e a v e s  o f  t h e  p l a n t s  f r o m  t h e  

n e t  p l o t  w e r e  r e c o r d e d  a n d  e x p r e s s e d  i n  t  h a 1.

3.5.5.3. Utilisation index

U t i l i s a t i o n  i n d e x  ( U I )  i s  t h e  r a t i o  o f  r o o t  w e i g h t  t o  t o p  ( s t e m  

a n d  l e a v e s  )  w e i g h t .  I t  i s  a n  i m p o r t a n t  y i e l d  d e t e r m i n a n t  o f  c a s s a v a  

( O b i g b e s a n ,  1 9 7 3  ) .  T h i s  w a s  w o r k e d  o u t  f r o m  t h e  a l r e a d y  r e c o r d e d  

o b s e r v a t i o n s ,  o n  f r e s h  w e i g h t  b a s i s .

3.5.6. Uptake o f nutrients

T h r e e  p l a n t s  s t a n d i n g  d i a g o n a l l y  i n  t h e  s a m e  d i r e c t i o n  w e r e  

s e l e c t e d  a t  r a n d o m  f r o m  e a c h  n e t  p l o t  a s  s a m p l e  p l a n t s .  T h e  s a m p l e

55
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p l a n t s  w e r e  u p r o o t e d  p r i o r  t o  g e n e r a l  h a r v e s t  a n d  s e p a r a t e d  o u t  i n t o  s t e m ,  

l e a f  b l a d e ,  p e t i o l e ,  t u b e r  f l e s h  a n d  r i n d  . F r e s h  w e i g h t s  o f  e a c h  p a r t  

w e r e  r e c o r d e d  a n d  s u b - s a m p l e s  w e r e  t a k e n  f o r  e s t i m a t i n g  t h e  d r y  

w e i g h t .  T h e  s u b - s a m p l e s  w e r e  d r i e d  i n  a n  o v e n  a t  6 0  ± 5 ° C  t o  c o n s t a n t  

d r y  w e i g h t .  T h e n  t h e  d r y  w e i g h t  o f  e a c h  p l a n t  p a r t  w a s  c o m p u t e d  i n  t  h a  .

S t e m ,  l e a f  b l a d e ,  p e t i o l e ,  - t u b e r  f l e s h  a n d  r i n d  w e r e  

a n a l y s e d  s e p a r a t e l y  f o r  t h e  c o n t e n t s  o f  N ,  P  a n d  K  ( % )  a t  h a r v e s t  u s i n g  

t h e  m e t h o d s  g i v e n  i n  T a b l e - 3 .

T h e  t o t a l  u p t a k e  o f  N ,  P  a n d  K  b y  t h e  p l a n t  a t  h a r v e s t  w a s  

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

a n d  e x p r e s s e d  a s  k g  h a ' 1.

3.5.7. Soil analysis

P l o t  w i s e  s o i l  s a m p l e s  w e r e  c o l l e c t e d  f r o m  0  -  3 0  c m  d e p t h  

a f t e r  l a n d  p r e p a r a t i o n  b u t  b e f o r e  f e r t i l i z e r  a p p l i c a t i o n  f o r  t h e  t e s t  c r o p .  

T h e  s o i l  s a m p l e s  w e r e  a n a l y s e d  f o r  o r g a n i c  c a r b o n  a n d  a v a i l a b l e  N ,  P  a n d  

K  c o n t e n t s  a d o p t i n g  t h e  a n a l y t i c a l  m e t h o d s  g i v e n  i n  T a b l e - 3 .
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3.5.8. Statistical analysis

3.5.8.1. Correlation

S i m p l e  l i n e a r  c o r r e l a t i o n  w a s  u s e d  t o  d e t e r m i n e  t h e  n a t u r e  

a n d  d e g r e e  o f  r e l a t i o n s h i p  b e t w e e n  t h e  v a r i o u s  p a r a m e t e r s  ( S n e d e c o r  a n d  

C o c h r a n ,  1 9 6 8  ) .  T h e  c o m p u t e d  v a l u e s  o f  c o r r e l a t i o n  c o e f f i c i e n t  ( r )  w e r e  

t e s t e d  f o r  t h e i r  s i g n i f i c a n c e  u s i n g  S t u d e n t ’ s  t - t e s t  w i t h  n - 2  d e g r e e s  o f  

f r e e d o m .

3 . 5 . 8 . 2 .  M u l t i p l e  c o r r e l a t i o n  a n d  r e g r e s s i o n  a n a l y s i s

S i m p l e  c o r r e l a t i o n  c o e f f i c i e n t  e x p r e s s e s  t h e  r e l a t i o n s h i p  

b e t w e e n  e a c h  i n d e p e n d e n t  v a r i a b l e  w i t h  t h e  d e p e n d e n t  v a r i a b l e .  B u t  t h e  

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

v a r i a b l e  b u t  b y  a l l  o f  t h e m  t h r o u g h  t h e i r  d i r e c t ,  r e c i p r o c a l  a n d  i n t e r a c t i o n  

r e l a t i o n s h i p s .  T h u s  t h e  n e e d  f o r  m u l t i p l e  r e g r e s s i o n  a n a l y s i s  a r i s e s .

T h e  m u l t i p l e  c o r r e l a t i o n  c o e f f i c i e n t  ( R )  r e p r e s e n t s  t h e  z e r o  

o r d e r  c o r r e l a t i o n  b e t w e e n  t h e  a c t u a l  a n d  p r e d i c t e d  v a l u e s  o f  t h e  

d e p e n d e n t  v a r i a b l e  o b t a i n e d  f r o m  t h e  i n d e p e n d e n t  v a r i a b l e s  u n d e r  

c o n s i d e r a t i o n .  T h e  s q u a r e  o f  m u l t i p l e  c o r r e l a t i o n  c o e f f i c i e n t  ( R 2)
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r e p r e s e n t s  t h e  p r o p o r t i o n  o f  t h e  t o t a l  v a r i a t i o n  e x p l a i n e d  b y  t h e  r e l e v a n t  

i n d e p e n d e n t  v a r i a b l e s  i n c l u d e d  i n  t h e  r e g r e s s i o n  m o d e l .

T h e  r e l a t i o n s h i p  b e t w e e n  S T  V s ,  a p p l i e d  F Y M  a n d  f e r t i l i z e r  

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

m u l t i p l e  r e g r e s s i o n  u s i n g  t h e  q u a d r a t i c  m o d e l  (  S n e d e c o r  a n d  C o c h r a n ,  

1 9 6 8 )  a s  g i v e n  b e l o w :

Y  =  ±  A  ±  b ,  F Y M  ±  b 2 F Y M 2 ±  b 3 S N  ±  b 4 S N 2 ±  b 5 S P  db b 6 S P 2 

±  b 7 S K  ±  b 8 S K 2 ±  b*  F N  ±  b 10 F N 2 ±  b „  F P  ±  b 12 F P 2 

±  b 13 F K  ±  b 14 F K 2 ±  b l5 S N  F N  ±  b 16 S P  F P  ±  b 17 S K  F K  

' .  ( 3 - 1 )

w h e r e  Y  =  T u b e r  y i e l d  ( t  h a ' 1)

A  =  I n t e r c e p t  (  t  h a ' 1)

b j  =  R e g r e s s i o n  c o e f f i c i e n t s  ( t  h a ' 1)

F Y M  =  D o s e  o f  F Y M  a p p l i e d  ( t  h a ' 1)

S N ,  S P ,  S K  =  A v a i l a b l e  s o i l  N ,  s o i l  P  a n d  s o i l  K  (  k g  h a " 1 )  r e s p e c t i v e l y  

F N ,  F P ,  F K  =  F e r t i l i z e r  N ,  f e r t i l i z e r  P 2O s a n d  f e r t i l i z e r  ( k g  h a ' 1 )  

r e s p e c t i v e l y  .

T h e  m u l t i p l e  r e g r e s s i o n  a n a l y s i s  w a s  e m p l o y e d  t o  

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



59

t h e  d e p e n d e n t  v a r i a b l e  a n d  t h e  s e t  o f  i n d e p e n d e n t  v a r i a b l e s ,  n a m e l y ,  t h e  

S T V s  a n d  a p p l i e d  n u t r i e n t s  a n d  t o  k n o w  t h e  s i g n i f i c a n t  c o n t r i b u t o r s  

t o w a r d s  c h a n g e s  i n  t h e  d e p e n d e n t  v a r i a b l e .  T h e  k + 1  p a r a m e t e r s  o f  t h e  

r e g r e s s i o n  e q u a t i o n  w e r e  e s t i m a t e d  b y  t h e  P r i n c i p l e  o f  L e a s t  S q u a r e s .  

T h e  t e s t  o f  s i g n i f i c a n c e  o f  t h e  c o e f f i c i e n t  o f  d e t e r m i n a t i o n  /  p r e d i c t a b i l i t y  

R 2 w a s  d o n e  b y  F - t e s t  w i t h  f L =  k  a n d  f 2 =  n - k - 1  d e g r e e s  o f  f r e e d o m .  T h e  

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

i n d i c a t e d  t h e  e x p e c t e d  c h a n g e s  i n  t h e  d e p e n d e n t  v a r i a b l e  ( Y , )  f o r  u n i t  

c h a n g e  i n  t h e  i n d e p e n d e n t  v a r i a b l e  x t w h e r e  t h e  o t h e r  i n d e p e n d e n t

v a r i a b l e s  Xj ( j * I ,  j = l  k )  a r e  h e l d  c o n s t a n t .  S t a t i s t i c a l  s i g n i f i c a n c e  o f

p a r t i a l  r e g r e s s i o n  c o e f f i c i e n t s  w e r e  t e s t e d  b y  u s i n g  t h e  S t u d e n t ’ s  t - t e s t  

w i t h  n - k - 1  d e g r e e s  o f  f r e e d o m .

3,5.9. Fertilizer recommendation for maximum and economic 

yield - M ultiple regression model

F r o m  t h e  q u a d r a t i c  r e s p o n s e  s u r f a c e  f i t t e d  t h r o u g h  m u l t i p l e  

r e g r e s s i o n  o f  t u b e r  y i e l d  w i t h  S T V s  a n d  a p p l i e d  n u t r i e n t s ,  s i m p l i f i e d  

f e r t i l i z e r  a d j u s t m e n t  e q u a t i o n s  w e r e  d e r i v e d  f o r  r e c o m m e n d i n g  

f e r t i l i z e r s  f o r  m a x i m u m  a n d  e c o n o m i c  y i e l d  o f  c a s s a v a  a t  v a r y i n g  S T V s .
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3 . 5 . 1 0 .  F e r t i l i z e r  p r e s c r i p t i o n  f o r  s p e c i f i c  y i e l d  t a r g e t  - T a r g e t e d  

y i e l d  m o d e l

F r o m  t h e  d a t a  o n  S T V s ,  t u b e r  y i e l d  a n d  n u t r i e n t  u p t a k e  b y  

c a s s a v a ,  f e r t i l i z e r  p r e s c r i p t i o n  e q u a t i o n s  w e r e  d e v e l o p e d  f o r  

r e c o m m e n d i n g  f e r t i l i z e r s  f o r  s p e c i f i c  y i e l d  t a r g e t s  o f  c a s s a v a  w i t h  a n d  

w i t h o u t  F Y M .

3.5.10.1. Calculation of basic parameters

3.5.10.1.1. Nutrient requirement (NR)

N u t r i e n t  r e q u i r e m e n t s  in  t e r m s  o f  N ,  P 20 5 a n d  K 20  in  k g  p e r  

t o n  o f  t u b e r  w e r e  c a l c u l a t e d  f r o m  a l l  p l o t s  u s i n g  t h e  f o l l o w i n g  f o r m u l a e .

k g  N  r e q u i r e d  p e r  t o n  o f  t u b e r  . T o t a l  u p t a k e  o f  N  (  k g  h a " ' )

p r o d u c t i o n  = _______________________ _______________

T u b e r  y i e l d  ( t  h a ' 1 )

k g  P 20 5 r e q u i r e d  p e r  t o n  o f  T o t a l  u p t a k e  o f  P 20 5 ( k g  h a ' ' )

t u b e r  p r o d u c t i o n  = _________________

T u b e r  y i e l d  (  t  h a ' 1 )
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k g  K zO  r e q u i r e d  p e r  t o n  o f  T o t a l  u p t a k e  o f  K 20  ( k g  h a  ' )

t u b e r  p r o d u c t i o n  =  ---------- ------------------------------------------------

T u b e r  y i e l d  (  t  h a ' 1 )

3 .5 .1 0 .1 .2 . P e r  c en t co n tribu tion  o f  n u trien ts  f r o m  s o i l  (CS)

T h e  p e r  c e n t  c o n t r i b u t i o n  o f  n u t r i e n t s  f r o m  s o i l  w e r e  

c a l c u l a t e d  u t i l i s i n g  t h e  d a t a  f r o m  a b s o l u t e  c o n t r o l  p l o t s .

T o t a l  u p t a k e  o f  N  i n  

c o n t r o l  p l o t  (  k g  h a " 1 )

%  c o n t r i b u t i o n  o f  N  f r o m  s o i l  =  -----------------------------------------   x  1 0 0

S T V  f o r  a v a i l a b l e  N  in  

c o n t r o l  p l o t  (  k g  h a '*  )

T o t a l  u p t a k e  o f  P 20 5 in  

c o n t r o l  p l o t  (  k g  h a ' 1 )

%  c o n t r i b u t i o n  o f  P 20 5 f r o m  s o i l  =  -------------------------------------------------  x  1 0 0

S T V  f o r  a v a i l a b l e  P 20 5 in  

c o n t r o l  p l o t  (  k g  h a ' 1 )

T o t a l  u p t a k e  o f  K 20  in  

c o n t r o l  p l o t  (  k g  h a ' 1 )

%  c o n t r i b u t i o n  o f  K 20  f r o m  s o i l  =  x  1 0 0

S T V  f o r  a v a i l a b l e  K 20  i n  

c o n t r o l  p l o t  (  k g  h a ' 1 )
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3 .5 .1 0 .1 .3 . P e r  c en t co n tribu tion  o f  n u tr ien ts  f r o m  fe r t i l iz e r  (CF)

T h e  p e r  c e n t  c o n t r i b u t i o n  o f  n u t r i e n t s  f r o m  f e r t i l i z e r s  w e r e  

c a l c u l a t e d  u s i n g  t h e  d a t a  o b t a i n e d  f r o m  p l o t s  t r e a t e d  w i t h  f e r t i l i z e r s  

o n l y  a n d  n o  F Y M  w a s  a p p l i e d ,  a f t e r - d e d u c t i n g  s o i l  c o n t r i b u t i o n .

%  c o n t r i b u t i o n  

o f  N  f r o m  

f e r t i l i z e r

T o t a l  u p t a k e  

o f  N  i n  

f e r t i l i z e r  

t r e a t e d  p l o t  

(  k g  h a ' 1 )

S T V  f o r

a v a i l a b l e  A v e r a g e

N  i n  x  C S _______

t r e a t e d  

p l o t

100

100

F e r t i l i z e r  N  a p p l i e d  ( k g  h a ' 1)

%  c o n t r i b u t i o n  

o f  P 20 5 f r o m  

f e r t i l i z e r

T o t a l  u p t a k e  

o f  P 20 5 in  

f e r t i l i z e r  

t r e a t e d  p l o t  

( k g  h a * 1 )

S T V  f o r  

a v a i l a b l e  

P A  i n  

t r e a t e d  

p l o t

A v e r a g e

C S

100

100

F e r t i l i z e r  P 2O s a p p l i e d  ( k g  h a  )

%  c o n t r i b u t i o n  

o f

f e r t i l i z e r

K 20  f r o m

T o t a l  u p t a k e  

o f  K 20  in  

f e r t i l i z e r  -  

t r e a t e d  p l o t  

(  k g  h a ' 1 )

S T V  f o r  

a v a i l a b l e  

K 20  i n  

t r e a t e d  

p l o t

A v e r a g e

_ C S _______

100

x 100

F e r t i l i z e r  K 20  a p p l i e d  ( k g  h a ' 1)
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3.5.10.1.4. Per cent contribution o f  nutrients from  FYM (COM)

T h e  p e r  c e n t  c o n t r i b u t i o n  o f  n u t r i e n t s  f r o m  F Y M  w e r e  

c a l c u l a t e d  i n c o r p o r a t i n g  t h e  d a t a  f r o m  F Y M  a p p l i e d  p l o t s  b u t  t r e a t e d  w i t h  

n o  f e r t i l i z e r s ^ a f t e r  a l l o w i n g  f o r  s o i l  c o n t r i b u t i o n .

%  c o n t r i b u t i o n  

o f  N  f r o m  

F Y M

T o t a l  u p t a k e  

o f  N  i n  

F Y M  

t r e a t e d  p l o t  

(  k g  h a ' 1 )

S T V  f o r

a v a i l a b l e  A v e r a g e

N  i n  x  C S _______

t r e a t e d  

p l o t

100

N  a p p l i e d  t h r o u g h  F Y M  ( k g  h a ' 1)

x  1 0 0

%  c o n t r i b u t i o n  

o f  P 20 5 f r o m  

F Y M

T o t a l  u p t a k e  

o f  P 20 5 i n  

F Y M  

t r e a t e d  p l o t  

( k g  h a ' 1 )

S T V  f o r  

a v a i l a b l e A v e r a g e

P 20 3 i n  x  C S

t r e a t e d

p l o t

100

x 100

P 20 5 a p p l i e d  t h r o u g h  F Y M  ( k g  h a ' 1)

%  c o n t r i b u t i o n  

o f  K 20  f r o m  

F Y M

T o t a l  u p t a k e  

o f  K 20  i n  

F Y M  

t r e a t e d  p l o t  

(  k g  h a ' 1 )

S T V  f o r  

a v a i l a b l e  

K 20  in  

t r e a t e d  

p l o t

A v e r a g e

C S

100

100

K 20  a p p l i e d  t h r o u g h  F Y M  ( k g  h a ' 1)
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T h e  b a s i c  p a r a m e t e r s  c a l c u l a t e d  w e r e  t r a n s f o r m e d  i n t o  

w o r k a b l e  f e r t i l i z e r  a d j u s t m e n t  e q u a t i o n s  f o r  p r e s c r i b i n g  f e r t i l i z e r  d o s e  f o r  

a n y  y i e l d  t a r g e t ,  b a s e d  o n  s o i l  t e s t s  a s  g i v e n  b e l o w :

W i t h o u t  F Y M -

3.5.10.2. Targeted yield equations

FN =  Nj* T -  —  SN   ( 3 . 2 )
CF/ 1 0 0  CF

F p n , =  ■ T -  —  SP * 2.29 .( 3 . 3 )
2 5 CF/ 1 0 0  CF

FK-O =  — ^ —  T -  —  SK x 1 .2 1   ( 3 . 4 )
2 C F / 1 0 0  CF

W i t h  F Y M

FN = — ^ —  T -  —  SN -  ON  ( 3 . 5 )
C F /100 CF CF

FP O, = — ^ —  T -  —  SP * 2.29 - OP x  2 . 2 9 ....................( 3 . 6 )
2 5 CF/ 1 0 0  CF CF

FK20  =  — ^ —  T -  —  SK x  1 .2 1  -  q k  x  l 2l  „  .
2 CF/ 1 0 0  CF CF '



F P 2O s =  F e r t i l i z e r  P 20 5 i n  k g  h a ' 1 

F K 20  =  F e r t i l i z e r  K 20  i n  k g  h a " 1

N R  =  N u t r i e n t  r e q u i r e m e n t  o f  N  o r  P 20 5 o r  K 20  i n  k g  t ' 1 

C S  =  %  n u t r i e n t  c o n t r i b u t i o n  f r o m  s o i l  

C F  =  %  n u t r i e n t  c o n t r i b u t i o n  f r o m  f e r t i l i z e r  

C O M  =  %  n u t r i e n t  c o n t r i b u t i o n  f r o m  F Y M  

S N  =  S T V  f o r  a v a i l a b l e  N  i n  k g  h a ' 1 

S P  =  S T V  f o r  a v a i l a b l e  P  i n  k g  h a ' 1 

S K  =  S T V  f o r  a v a i l a b l e  K  i n  k g  h a ' 1 

O N  =  N  a p p l i e d  t h r o u g h  F Y M  i n  k g  h a ' 1 

O P  =  P  a p p l i e d  t h r o u g h  F Y M  i n  k g  h a ' 1 

O K  =  K  a p p l i e d  t h r o u g h  F Y M  i n  k g  h a ' 1 

T  =  Y i e l d  t a r g e t e d  i n  t  h a ' 1

3.6. Technology verification trial

T h i s  t r i a l  w a s  u n d e r t a k e n  t o  t e s t  t h e  v a l i d i t y  o f  t h e  f e r t i l i z e r  

p r e s c r i p t i o n  e q u a t i o n s  d e v e l o p e d .

where FN = Fertilizer N  in kg ha '1



3.6.1. Crop and variety

C a s s a v a  v a r ,  M - 4  ( s a m e  a s  t h a t  o f  t h e  t e s t  c r o p )  a n d  c u l t u r a l  

p r a c t i c e s  a s  i n  t h e  m a i n  e x p e r i m e n t  w e r e  a d o p t e d .

3.6.2. Treatments

i .  P a c k a g e  o f  P r a c t i c e s  r e c o m m e n d a t i o n  f o r  f e r t i l i z e r s  - P O P

i i .  F e r t i l i z e r  r e c o m m e n d a t i o n  b y  S o i l  T e s t i n g  L a b o r a t o r y  -  S T L

i i i .  F e r t i l i z e r  d o s e  f o r  a n  y i e l d  t a r g e t  o f  1 5  t  h a ' 1 - T t

v i .  F e r t i l i z e r  d o s e  f o r  a n  y i e l d  t a r g e t  o f  2 0  t  h a ' 1 - T 2

v .  F e r t i l i z e r  d o s e  f o r  a n  y i e l d  t a r g e t  o f  2 5  t  h a ' 1 - T 3

F Y M  -  6 . 2 5  t  h a " 1 a p p l i e d  u n i f o r m l y  w i t h  a l l  t r e a t m e n t s

D e s i g n  -  R B D

P l o t  s i z e  -  1 0 . 5  x  1 0 . 5  m 2

3.6.3. Location

T h e  t r i a l  w a s  c o n d u c t e d  in  t h e  l a t e r i t e  s o i l  in  t h r e e  f a r m e r s ’ 

f i e l d s  i n  T h i r u v a n a n t h a p u r a m  d i s t r i c t  a n d  a l s o  i n  t h e  r e s e a r c h  s t a t i o n ,  

n a m e l y ,  I n s t r u c t i o n a l  F a r m ,  V e l l a y a n i .  T h e  a d d r e s s e s  o f  t h e  f a r m e r s  a r e :

i .  S h r i .  P .  T h a n k a p p a n  N a i r ,  P a d m a v i l a s o m ,  K o l i y o o r .
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i i .  S h r i .  C .  S u k u m a r a n  N a i r ,  P r e m a v i l a s o m ,  K a l l i y o o r .

i i i .  S h r i .  J .  D a v i d ,  P a r a n k i m a m v i l a  v e e d u ,  K a k k a m o o l a .

3.6.4. Soil analysis

S o i l  s a m p l e s  w e r e  c o l l e c t e d  f r o m  a l l  f i e l d s  p r i o r  t o  t h e  t r i a l  

t o  a n a l y s e  t h e  n u t r i e n t  s t a t u s  b a s e d  o n  w h i c h  c a l i b r a t i o n  o f  f e r t i l i z e r  

d o s e s  w a s  d o n e .  T h e  s o i l  s a m p l e s  w e r e  a n a l y s e d  f o r  p H ,  o r g a n i c  c a r b o n  

a n d  a v a i l a b l e  N ,  P  a n d  K  c o n t e n t s  f o l l o w i n g  t h e  a n a l y t i c a l  m e t h o d s  i n  

T a b l e - 3 .  P o s t  h a r v e s t  s o i l  s a m p l e s  w e r e  a l s o  c o l l e c t e d  f r o m  e a c h  p l o t  in  

a l l  l o c a t i o n s  a n d  a n a l y s e d .

3.6.5. Observations recorded

A t  h a r v e s t  p l o t  w i s e  t u b e r  y i e l d  o f  c a s s a v a  w e r e  c o l l e c t e d  

f r o m  e a c h  l o c a t i o n .

3.6.6. Statistical analysis

S t a t i s t i c a l  p r o c e d u r e  w a s  e m p l o y e d  t o  t e s t  t h e  v a l i d i t y  o f  t h e  

e q u a t i o n s  d e v e l o p e d  f o r  f e r t i l i z e r  p r e s c r i p t i o n .  T h e  d a t a  r e l a t i n g  t o  t u b e r  

y i e l d  o f  c a s s a v a  i n  d i f f e r e n t  l o c a t i o n s  w e r e  a n a l y s e d  u s i n g  t h e  A N O V A
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t e c h n i q u e  f o r  R B D  a n d  t h e  s i g n i f i c a n c e  w a s  t e s t e d  b y  F - t e s t  (  S n e d e c o r  

a n d  C o c h r a n ,  1 9 6 8 ) .  T h e  v a r i a t i o n  i n  y i e l d  o b t a i n e d  f r o m  t h e  t a r g e t e d  

y i e l d  w a s  e x a m i n e d  b y  x 2 - t e s t .

3.6.7. Economic-analysis

T h e  e c o n o m i c s  o f  f e r t i l i z e r  a p p l i c a t i o n  f o r  c a s s a v a  a s  p e r  

d i f f e r e n t  t r e a t m e n t s  w a s  w o r k e d  o u t  c o n s i d e r i n g  t h e  c o s t  o f  c u l t i v a t i o n  

i n c l u d i n g  t h e  c o s t  o f  f e r t i l i z e r s  a n d  p r e v a i l i n g  m a r k e t  p r i c e  o f  t h e  t u b e r .  

T h e  n e t  i n c o m e  ( R s  h a ' 1) ,  b e n e f i t  -  c o s t  r a t i o  ( B C R ) ,  n e t  r e t u r n s  p e r  r u p e e  

i n v e s t e d  a n d  n e t  r e t u r n s  p e r  r u p e e  i n v e s t e d  o n  f e r t i l i z e r s  w e r e  c a l c u l a t e d  

a s  f o l l o w s :

i .  N e t  i n c o m e  ( R s .  h a ' 1)  =  G r o s s  i n c o m e -  C o s t  o f  c u l t i v a t i o n

G r o s s  i n c o m e

i i .  B e n e f i t  -  c o s t  r a t i o    *

C o s t  o f  c u l t i v a t i o n

N e t  i n c o m e

i i i .  N e t  r e t u r n s  p e r  r u p e e  i n v e s t e d  = -------------------------------------

C o s t  o f  c u l t i v a t i o n

G r o s s  i n c o m e  -  C o s t  o f  c u l t i v a t i o n  

e x c l u d i n g  c o s t  o f  f e r t i l i z e r s

i v .  R e t u r n s  p e r  r u p e e  =  --------------------------------------------------------------------

i n v e s t e d  o n  f e r t i l i z e r s  C o s t  o f  f e r t i l i z e r s
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RESULTS AND DISCUSSION

F e r t i l i z e r  r e c o m m e n d a t i o n  f o r  p r o f i t a b l e  a n d  s u s t a i n e d  c r o p  

p r o d u c t i o n  c a n  b e  d o n e  b a s e d  o n  s o i l  t e s t i n g .  T h e  s o i l  t e s t  c a l i b r a t i o n  a n d  

f e r t i l i z e r  r e c o m m e n d a t i o n  m u s t  b e  b a s e d  o n  l o c a l  f i e l d  e x p e r i m e n t s  w h i c h  

s h o u l d  p r o v i d e  s i g n i f i c a n t  c o r r e l a t i o n  b e t w e e n  s o i l  t e s t  a n d  c r o p  r e s p o n s e  

t o  f e r t i l i z e r s .  H e n c e  t h e  p r e s e n t  s t u d y  w a s  u n d e r t a k e n  t o  e s t a b l i s h  s o i l  

t e s t  c r o p  r e s p o n s e  c o r r e l a t i o n  f o r  s o i l  t e s t  b a s e d  b a l a n c e d  f e r t i l i z e r  

p r e s c r i p t i o n  f o r  c a s s a v a  v a r .  M - 4  i n  l a t e r i t e  s o i l s  o f  K e r a l a .

T h e  f i e l d  e x p e r i m e n t s  c o n s i s t e d  o f  f e r t i l i t y  g r a d i e n t  

e x p e r i m e n t ,  S T C R  e x p e r i m e n t  a n d  t e c h n o l o g y  v e r i f i c a t i o n  t r i a l .  T h e  

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

4.1. Fertility Gradient Experiment

T h e  y i e l d  o f  a  c r o p  i s  a s s u m e d  t o  b e  a  f u n c t i o n  o f  s o i l  

f e r t i l i t y  (  S  )  a n d  a p p l i e d  f e r t i l i z e r s  (  F  )  a t  c o n s t a n t  l e v e l s  o f  o t h e r  

f a c t o r s  a f f e c t i n g  y i e l d .  M a t h e m a t i c a l l y ,  t h i s  r e l a t i o n s h i p  i s  e x p r e s s e d  a s

Y = f  ( S, F )  (4.1)
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T h e n  i t  i s  n e c e s s a r y  t o  h a v e  a  s e t  o f  d a t a  p o i n t s  c o v e r i n g  a p p r o p r i a t e  

r a n g e  o f  v a l u e s  o f  e a c h  c o n t r o l l a b l e  v a r i a b l e  (  F  o r  f e r t i l i z e r  d o s e  )  a t  

d i f f e r e n t  l e v e l s  o f  u n c o n t r o l l a b l e  v a r i a b l e  (  S  o r  S o i l  f e r t i l i t y  )  f o r  p r o p e r  

s o i l  t e s t  c a l i b r a t i o n  a n d  o p t i m i s a t i o n  p u r p o s e s .  S i n c e  t h e  d i f f e r e n t  l e v e l s  

o f  s o i l  f e r t i l i t y  c a n n o t  b e  e x p e c t e d  t o  o c c u r  a t  o n e  p l a c e ,  d i f f e r e n t  s i t e s  

h a v e  t o  b e  s e l e c t e d  t o  r e p r e s e n t  d i f f e r e n t  l e v e l s  o f  s o i l  f e r t i l i t y .  H o w e v e r  

i n  t h e  p r e s e n t  s t u d y ,  a l l  t h e  n e e d e d  v a r i a t i o n  i n  s o i l  f e r t i l i t y  w a s  

d e l i b e r a t e l y  c r e a t e d  i n  o n e  a n d  t h e  s a m e  s i t e  i n  o r d e r  t o  e n s u r e  

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

a d o p t e d  a n d  c l i m a t i c  c o n d i t i o n s  p r e v a i l i n g .  T h i s  t e c h n i q u e  o f  i n d u c t i v e  

m e t h o d o l o g y  (  R a m a m o o r t h y ,  1 9 6 8  )  i s  b e i n g  f o l l o w e d  i n  A I C R P  f o r
4

I n v e s t i g a t i o n s  o n  S T C R  C o r r e l a t i o n  ( R e d d y  et. al. , 1 9 8 5  ) .

T h e  e x p e r i m e n t a l  a r e a  w a s  d i v i d e d  i n t o  f o u r  e q u a l  s t r i p s  a n d  

e a c h  s t r i p  i n t o  f o u r  b l o c k s  f o r  t h e  p a r t i c u l a r  l a y  o u t  o f  t h e  e x p e r i m e n t .  A  

d e l i b e r a t e  a t t e m p t  w a s  m a d e  t o  c r e a t e  a  g r a d i e n t  i n  s o i l  f e r t i l i t y  f r o m  

S t r i p  I  t o  I V  b y  a p p l y i n g  g r a d e d  d o s e s  o f  N ,  P  a n d  K  t o  e a c h  o f  t h e  

s t r i p s .  A  p r e p a r a t o r y  c r o p  o f  f o d d e r  m a i z e  v a r .  A f r i c a n  T a l l  w a s  r a i s e d  

s o  t h a t  f e r t i l i z e r s  w o u l d  u n d e r g o  r e a c t i o n s  w i t h  t h e  s o i l ,  p l a n t  a n d  

m i c r o b i o l o g i c a l  a g e n c i e s  d u r i n g  t h e  c r o p p i n g  p e r i o d .  B y  c o m p a r i n g  t h e



Plate 1. Fertility gradient experiment 

gradient crop: Fodder maize - 

general view.
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r e s p o n s e  o f  t h e  g r a d i e n t  c r o p  i n  t h e  f o u r  s t r i p s  a s  w e l l  a s  S T V s  b e f o r e  

a n d  a f t e r  t h e  g r a d i e n t  e x p e r i m e n t ,  i t  c a n  b e  c h e c k e d  w h e t h e r  s u f f i c i e n t  

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

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

4.1.1. Soil fertility status before and after FGE

T h e  s o i l  f e r t i l i t y  g r a d i e n t  c r e a t e d  f r o m  S t r i p - I  t o  I V  w a s  

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

F G E  a n d  j u s t  a f t e r  t h e  h a r v e s t  o f  t h e  g r a d i e n t  c r o p  ( f o d d e r  m a i z e ) .  T h e  

d a t a  o n  s o i l  a n a l y s i s  i s  f u r n i s h e d  i n  T a b l e - 6 .

T h e  s o i l  n u t r i e n t  s t a t u s  p r i o r  t o  t h e  c o n d u c t  o f  F G E  ( T a b l e - 6 )  

r a n g e d  f r o m  0 . 3 7 9  t o  0 . 4 3 1  %  o f  o r g a n i c  c a r b o n  a n d  2 3 1  t o  2 5 0 . 3 ,  1 1 . 1 8

t  t-

t o  1 8 . 8 2  a n d  3 0 . 2 5  t o  3 4 . 2 5  k g  h a " 1 f o r  a v a i l a b l e  N ,  P  a n d  K  r e s p e c t i v e l y .  

T h e  a n a l y s i s  o f  s o i l  s a m p l e s  c o l l e c t e d  a f t e r  t h e  h a r v e s t  o f  t h e  f o d d e r  

m a i z e  r e v e a l e d  t h a t  t h e  r a n g e s  w e r e  0 . 3 0 0  t o  0 . 3 4 5 %  f o r  o r g a n i c  c a r b o n  

a n d 1 2 0 7 . 9 1  t o  2 3 4 . 8 5 ,  1 5  t o  3 6 . 4 7  a n d  3 7  t o  2 2 1 . 2 5  k g  h a ' 1 f o r  a v a i l a b l e  

N ,  P  a n d  K  c o n t e n t s  r e s p e c t i v e l y .

T h e r e  w a s  n o  p r o n o u n c e d  c h a n g e  i n  o r g a n i c  c a r b o n  a n d



Table-6. Soil fertility status before and after fertility gradient experiment

Strip
Fertilizer dose 

kg ha'1
Before fertility gradient experiment After fertility gradient experiment

N P2Os K20 Organic
carbon

%

Available 
N  

kg ha'1

Available
P

kg ha'1

Available 
K 

kg ha'1

Organic
carbon

%

Available 
N 

kg ha'1

Available
P

kg ha'1

Available 
K 

kg ha'1

I 0 0 0 0.379 231.0 11.18 30.25 0.300 207.90 15.00 37.00

I I 75 50 90 0.431 246.4 18.82 34.25 0.330 219.45 33.53 66.25

I I I 150 100 180 0.401 250.3 18.23 32.75 0.338 227.15 35.00 130.50

I V 300 200 360 0.371 231.0 18.53 33.25 0.345 234.85 36.47 221.25

Mean 0.396 239.7 16.69 32.63 0.328 223.30 30.00 113.75

CD 0.022 11.791 4.759 21.479
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a v a i l a b l e  N  s t a t u s  o f  t h e  s o i l  a f t e r  t h e  F G E  ( T a b l e - 6 ) .  I n  t r o p i c a l  s o i l s  i t  

i s  v e r y  d i f f i c u l t  t o  b u i l d  u p  N  s t a t u s  b e c a u s e  o f  e p h e m e r a l  n a t u r e  o f  s o i l  

N  i n  t h e  t r o p i c s  o n  a c c o u n t  o f  h i g h e r  r a t e  o f  m i n e r a l i z a t i o n  o f  o r g a n i c  

m a t t e r  a n d  v o l a t i l i z a t i o n  l o s s  o f  N  i n  g a s e o u s  f o r m  (  B a l a s u n d a r a m ,  

1 9 7 8 ) .  T h e  e x p e r i m e n t  w a s  c o n d u c t e d  d u r i n g  t h e  s u m m e r  s e a s o n  ( A p r i l  -  

M a y ,  1 9 9 4 )  a n d  t h e  m e a n  m a x i m u m  a n d  m i n i m u m  t e m p e r a t u r e s  d u r i n g  

t h e  p e r i o d  w e r e  3 2  a n d  2 5 . 7 ° C .  H i g h  t e m p e r a t u r e  m i g h t  h a v e  a u g m e n t e d  

t h e  d e c o m p o s i t i o n  o f  o r g a n i c  m a t t e r  ( D a l z e l l  et. c r / . , 1 9 8 7 )  a n d  

v o l a t i l i z a t i o n  l o s s  o f  N .  A  d e f i n i t e  r e l a t i o n  b e t w e e n  t h e  c o n t e n t s  o f  

o r g a n i c  c a r b o n  a n d  a v a i l a b l e  N  i n  t h e  s o i l  i s  w e l l  e s t a b l i s h e d  i n  t h i s  

e x p e r i m e n t  a l s o .

T h e  s t a t i s t i c a l  a n a l y s i s  o f  t h e  d a t a  o n  s o i l  a n a l y s i s  a f t e r  F G E  

r e v e a l e d  n o  s i g n i f i c a n t  v a r i a t i o n  i n  a v a i l a b l e  N  b e t w e e n  t h e  s t r i p s .  I n  t h e  

c a s e  o f  o r g a n i c  c a r b o n ,  S t r i p - I  w h i c h  r e c e i v e d  n o  f e r t i l i z e r  w a s  

s i g n i f i c a n t l y  d i f f e r e n t  f r o m  o t h e r  f e r t i l i z e d  s t r i p s  w h i c h  w e r e  o n  p a r .

A f t e r  F G E ,  a v a i l a b l e  P  s t a t u s  o f  t h e  s o i l  i n c r e a s e d  i n  a l l  

s t r i p s  t h a n  t h e  i n i t i a l  c o n t e n t s  w h i c h  m i g h t  b e  a t t r i b u t e d  t o  t h e  a p p l i c a t i o n  

o f  g r a d e d  l e v e l s  o f  P  ( T a b l e - 6 ) .  T h e r e  w a s  a n  i n c r e a s e  i n  a v a i l a b l e  P  i n  

S t r i p - I  a f t e r  t h e  g r a d i e n t  e x p e r i m e n t  e v e n  w i t h o u t  a n y  a d d i t i o n  o f  P .  T h i s
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m i g h t  b e  d u e  t o  t h e  f a c t  t h a t  t h e  m a i z e  r o o t s  f o r a g e  P  f r o m  d e e p e r  l a y e r s  

a n d  c o n c e n t r a t e  i n  s u r f a c e  s o i l .  B u t  S t r i p - I  w a s  s i g n i f i c a n t l y  l o w e r  i n  

a v a i l a b l e  P  c o n t e n t  t h a n  o t h e r  f e r t i l i z e d  s t r i p s .  E v e n  t h o u g h  2 2  t o  8 8  k g  

h a ' 1 o f  w a t e r  s o l u b l e  P  w a s  a p p l i e d  i n  S t r i p -  I I  t o  I V ,  a l l  s t r i p s  w e r e  o n  

p a r  i n  a v a i l a b l e  P  c o n t e n t .  T h e  l a c k  o f  s i g n i f i c a n t  d i f f e r e n c e  i n  a v a i l a b l e  

P  c o n t e n t  b e t w e e n  t h e  S t r i p - I I ,  I I I  a n d  I V  a f t e r  F G E  m i g h t  b e  d u e  t o  h i g h  

P  f i x i n g  c a p a c i t y  o f  t h e  l a t e r i t e  s o i l  (  K A U ,  1 9 8 9 a  a n d  V a r g h e s e  a n d  

B y j u ,  1 9 9 3 )  a n d  s i g n i f i c a n t  i n c r e a s e  i n  u p t a k e  o f  P  b y  f o d d e r  m a i z e  f r o m  

S t r i p - I I  t o  I V  ( T a b l e - 7 ) .

T h e  i n c r e a s e  i n  a v a i l a b l e  K  s t a t u s  a f t e r  F G E  ( T a b l e - 6 )  m i g h t  

b e  d u e  t o  t h e  a p p l i c a t i o n  o f  K  l e v e l s  o v e r  a n d  a b o v e  t h e  K  f i x i n g  

c a p a c i t y  o f  t h e  s o i l .  S i g n i f i c a n t  i n c r e a s e  i n  a v a i l a b l e  K  w a s  a l s o  o b s e r v e d  

f r o m  S t r i p - I  t o  I V  . T h e  e x p e r i m e n t  w a s  c o n d u c t e d  d u r i n g  s u m m e r  s e a s o n  

a n d  o n l y  3 3 . 9  c m .  o f  r a i n f a l l  w a s  r e c e i v e d .  S o  t h e  c h a n c e s  o f  l e a c h i n g  

l o s s  w e r e  l e s s  a n d  a p p l i e d  K  m i g h t  h a v e  b e e n  r e t a i n e d  i n  a v a i l a b l e  f o r m  

i n  t h e  s o i l .

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

F G E  (  F i g .  5  )  s h o w e d  a n  o p e r a t i o n a l  r a n g e  o f  f e r t i l i t y  g r a d i e n t  f r o m  

S t r i p - I  t o  I V  i n  t e r m s  o f  o r g a n i c  c a r b o n  a n d  a v a i l a b l e  N  a n d  P  s t a t u s  o f
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Fig. 5. Soil fertility status after fertility gradient experiment
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the soil while there was a steep  gradient in terms o f  available K. 1 bus, a 

gradient in soil fertility could be created by the application o f  graded  

doses o f  N , P and K. Creation o f  such fertility gradients by N, P and K 

application has been already reported (Sw adija  et. cil., 1993 and T N A U ,  

1 9 9 4  ) .

4.1.2. Yield and uptake o f nutrients by gradient crop

The green and dry fodder y ield  o f  the gradient crop ( fodder 

m aize) as w ell as the nutrient uptake increased progressively  from 

Strip I to IV ( Table-7) with increase in the leve ls  o f  N, P and K applied

T a b l e - 7 .  E f f e c t  o f  g r a d e d  d o s e s  o f  N ,  P  a n d  K  o n  f o d d e r  y i e l d  a n d  

n u t r i e n t  u p t a k e  b y  f o d d e r  m a i z e

Strip

Fertilizer dose  

kg h a 1 

N p2o 5

Fodder yield (t ha'1) Nutrient uptake (kg ha'1)

Green Dry N P K

I 0 0 0 5.588 0.542 9.10 1.78 9.59

II 75 50 90 18.883 1.728 33.86 6.69 59.17

III 150 100 180 28.708 2.500 55,31 10.96 121.59

IV 300 200 360 40.930 3.429 8 1 1 9 17.09 190.40

CD 2.431 0.387 6.518 2.396 14.081



Plate 2. Fodder maize in Strip - 1 N0 P0 K0

Plate 3. Fodder maize in Strip * II NVl P,A K%





Plate 4. Fodder maize in Strip

Plate 5. Fodder maize in Strip
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to the strips. Crop yield is a function o f  soil fertility under optimal levels  

o f  other production factors. Thus the build up o f  a gradient in soil fertility 

is ref lected in the crop response data ( Fig.6 and 7). The statistical 

analysis  o f  the data show ed that strips differed signif icantly in fodder  

yield and nutrient uptake by the gradient crop, which lends support to the 

fact that fertility gradient has been created.

4.2. STCR experiment

In experimenting for soil  test calibration, the crop yield  

associated with every poss ib le  combination o f  the different levels  o f  all 

variables must be measured. To do this, the system at each experimental  

plot must be described quantitatively. In one sense ,  each plot b ecom es  

an experiment in which all variable factors and the resultant yield are 

measured.  But in a large sense ,  all experimental plots for any one crop 

species are part o f  one main experiment, since the data will be combined  

to obtain a multiple regression equation for a given soil and crop 

situation.

After the creation o f  fertility gradient, the STCR experiment  

w a s  conducted in the same field by raising the test crop, cassava  var.
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Fig. 6. Yield of the gradient crop - fodder maize.



H  U p tak e  N f j  U p ta k e  P j ! U p ta k e  K

Fig. 7. Uptake of N, P and K by the gradient crop - fodder maize.



M - 4 .  T h e  r e a l  r e l a t i o n s h i p  b e t w e e n  s o i l  f e r t i l i t y ,  a p p l i e d  n u t r i e n t s  a n d  t h e  

r e s u l t a n t  c r o p  y i e l d  w a s  e v a l u a t e d  i n  t h e  s a m e  s o i l  t y p e  u n d e r  u n i f o r m  

e n v i r o n m e n t a l  c o n d i t i o n s  a n d  m a n a g e m e n t  p r a c t i c e s .

U s e  o f  j u d i c i o u s  c o m b i n a t i o n  o f  o r g a n i c  a n d  i n o r g a n i c  

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

a n d  e n h a n c i n g  n u t r i e n t  u s e  e f f i c i e n c y .  H e n c e  i n  t h e  p r e s e n t  S T C R  

e x p e r i m e n t  t h r e e  l e v e l s  o f  F Y M ,  t h e  m o s t  c o m m o n l y  u s e d  o r g a n i c  

m a n u r e  w e r e  a l s o  i n c l u d e d  a s  t r e a t m e n t s  w h i c h  w e r e  a p p l i e d  a c r o s s  t h e  

s t r i p s  i n  f o u r  b l o c k s  ( R e d d y  et. al., 1 9 8 5 ) .  T h e  f e r t i l i z e r  t r e a t m e n t s  w e r e  

s o  a p p l i e d  t h a t  e a c h  s t r i p  a s  w e l l  a s  e a c h  F Y M  b l o c k  r e c e i v e d  a l l  

t h e  t r e a t m e n t  c o m b i n a t i o n s .  T h e  g r a d i e n t  i n  s o i l  f e r t i l i t y  w a s  f r o m  

S t r i p - I  t o  I V .

T h e  c o n t r o l  p l o t s  m e n t i o n e d  i n  t h e  f o l l o w i n g  p a g e s  m e a n s  

t h o s e  p l o t s  i n  e a c h  s t r i p  ( t w o  p e r  s t r i p )  w h i c h  r e c e i v e d  n o  F Y M  o r  

f e r t i l i z e r  f o r  c a s s a v a .  T h e  t r e a t e d  p l o t s  r e f e r s  t o  t h o s e  p l o t s  ( 2 2  p e r  s t r i p )  

w h i c h  r e c e i v e d  e i t h e r  F Y M  o r  f e r t i l i z e r  a l o n e  o r  a  c o m b i n a t i o n  o f  b o t h  

t r e a t m e n t s  ( T a b l e - 4  a n d  F i g .  4 ) .

77
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A n a l y s i s  o f  s o i l  s a m p l e s  c o l l e c t e d  p r i o r  t o  a p p l i c a t i o n  o f  

n u t r i e n t s  a n d  p l a n t i n g  o f  c a s s a v a  w a s  d o n e  f o r  e s t i m a t i n g  t h e  c o n t r i b u t i o n  

o f  n u t r i e n t s  f r o m  t h e  s o i l .  T h e  s o i l  s a m p l e s  w e r e  a n a l y s e d  f o r  o r g a n i c  

c a r b o n  a n d  a v a i l a b l e  N ,  P  a n d  K  a n d  t h e  d a t a  i s  g i v e n  i n  T a b l e - 8  t o  1 1 .  

T h e  m e a n  v a l u e s  o f  t h e  S T V s  i n  e a c h  s t r i p  a r e  g i v e n  i n  T a b l e - 1 2 .

O r g a n i c  c a r b o n  c o n t e n t  i n  t h e  s o i l  v a r i e d  f r o m  0 . 2 5 5  t o  

0 . 3 1 5 ,  0 . 3 0 0  t o  0 . 3 6 0 ,  0 . 3 0 0  t o  0 . 3 9 0  a n d  0 . 3 3 0  t o  0 . 4 0 5 %  i n  S t r i p - 1 ,  I I ,  

I I I  a n d  I V  r e s p e c t i v e l y  (  T a b l e - 8 )  a n d  t h e  c o r r e s p o n d i n g  m e a n  v a l u e s

w e r e  0 . 2 8 9 ,  0 . 3 2 7 ,  0 . 3 4 1  a n d  0 . 3 4 3  ( T a b l e - 1 2 ) .

&

A v a i l a b l e  N  s t a t u s  ( T a b l e - 9 )  r a n g e d  f r o m  1 8 4 . 8  t o  2 1 5 . 6 ,  

2 0 0 . 2  t o  2 3 1 . 0 ,  2 1 5 . 6  t o  2 4 6 . 4  a n d  2 1 5 . 5  t o  2 6 1 . 8  k g  h a ' 1 i n  S t r i p - I ,  I I ,  

I I I  a n d  I V  r e s p e c t i v e l y .  T h e  a v e r a g e  v a l u e s  i n  t h e  r e s p e c t i v e  s t r i p s  

( T a b l e - 1 2 )  w e r e  2 0 8 . 5 4 ,  2 1 7 . 5 3 ,  2 2 7 . 7 9  a n d  2 3 3 . 5 7  k g  h a ' 1.

S o i l  a v a i l a b l e  P  ( T a b l e - 1 0 )  r e g i s t e r e d  a  r a n g e  i n  v a l u e s  f r o m  

8 . 7 4  t o  2 0 . 6 8 ,  2 2 . 8 6  t o  4 8 ,  2 3 . 3 3  t o  5 1 . 8 6  a n d  2 6 . 7 1  t o  4 8 . 4 1  k g  h a '  

i n  S t r i p - I ,  I I ,  I I I  a n d  I V  w i t h  m e a n  v a l u e s  o f  1 4 . 6 3 ,  3 4 . 0 9 ,  3 5 . 0 1  a n d

4.2.1. Pre-planting soil analysis



3 7 . 3 3  k g  h a ' 1 i n  S t r i p - I ,  I I ,  I I I  a n d  I V  r e s p e c t i v e l y  ( T a b l e - 1 2 ) .

Table-8. Organic carbon content (%) of soil prior to STCR experiment
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T r e a t m e n t s

N P K

F

Y

M

S t r i p

I

F

Y

M

S t r i p

I I

F

Y

M

S t r i p

I I I

F

Y

M

S t r i p

I V

0  0  0 0 0 . 2 8 5 0 0 . 3 3 0 0 0 . 3 0 0 0 0 . 3 3 0

0  0  0 0 0 . 2 5 5 0 0 . 3 3 0 0 0 . 3 3 0 0 0 . 3 3 0

0  0  0 1 0 . 2 8 5 1 0 . 3 3 0 1 0 . 3 3 0 1 0 . 3 3 0

0  0  0 2 0 . 2 7 0 2 0 . 3 0 0 2 0 . 3 6 0 2 0 . 3 4 5

0  0  1 1 0 . 2 8 5 0 0 . 3 1 5 2 0 . 3 6 0 0 0 . 3 6 0

1 0  1 1 0 . 3 0 0 0 0 . 3 3 0 0 0 . 3 0 0 2 0 . 4 0 5

1 1 1 1 0 . 2 8 5 2 0 . 3 0 0 0 0 . 3 6 0 0 0 . 3 4 5

0  0  2 1 0 . 3 0 0 0 0 . 3 0 0 0 0 . 3 3 0 2 0 . 3 3 0

0  1 2 1 0 . 3 0 0 2 0 . 3 1 5 0 0 . 3 1 5 0 0 . 3 4 5

1 0  2 0 0 . 3 1 5 2 0 . 3 3 0 1 0 . 3 3 0 0 0 . 3 3 0

1 1 2 0 0 . 3 0 0 2 0 . 3 3 0 1 0 . 3 3 0 0 0 . 3 3 0

2  0  2 0 0 . 2 8 5 0 0 . 3 3 0 2 0 . 3 7 5 1 0 . 3 4 5

2  1 2 0 0 . 2 7 0 1 0 . 3 6 0 0 0 . 3 6 0 2 0 . 3 3 0

2  2  2 0 0 . 3 0 0 1 0 . 3 6 0 2 0 . 3 9 0 0 0 . 3 3 0

0  0  3 2 0 . 2 8 5 0 0 . 3 0 0 1 0 . 3 0 0 0 0 . 3 3 0

1 1 3 2 0 . 2 8 5 0 0 . 3 0 0 0 0 . 3 4 5 1 0 . 3 4 5

2  2  3 0 0 . 3 0 0 2 0 . 3 1 5 0 0 . 3 0 0 1 0 . 4 0 5

3 0  3 0 0 . 2 7 0 1 0 . 3 6 0 2 0 . 3 9 0 0 0 . 3 4 5

3  1 3 2 0 . 2 8 5 0 0 . 3 1 5 0 0 . 3 6 0 1 0 . 3 3 0

3 2  3 0 0 . 3 0 0 0 0 . 3 1 5 1 0 . 3 4 5 2 0 . 3 4 5

2  1 4 . 0 0 . 2 8 5 1 0 . 3 4 5 0 0 . 3 9 0 2 0 . 3 3 0

2  2  4 0 0 . 2 8 5 1 0 . 3 6 0 2 0 . 3 6 0 0 0 . 3 6 0

3  1 4 2 0 . 3 0 0 0 0 . 3 3 0 1 0 . 3 0 0 0 0 . 3 3 0

3  2  4 2 0 . 3 0 0 0 0 . 3 4 5 0 0 . 3 1 5 1 0 . 3 3 0
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Table-9. Available N (kg h a 1) in soil prior to STCR experiment

T r e a t m e n t s  

N  P  K

F

Y

M

S t r i p

1

F

Y

M

S t r i p

11

F

Y

M

S t r i p

I I I

F

Y

M

S t r i p

I V

0  0  0 0 2 0 0 . 2 0 2 1 5 . 6 0 2 1 5 . 6 . 0 2 1 5 . 6

0  0  0 0 2 0 0 . 2 0 2 1 5 . 6 0 2 1 5 . 6 0 2 3 1 . 0

0  0  0 1 2 1 5 . 6 1 2 1 5 . 6 1 2 1 5 . 6 1 2 3 1 . 0

0  0  0 2 2 1 5 . 6 2 2 1 5 . 6 2 2 1 5 . 6 2 2 3 1 . 0

0  0  1 1 2 1 5 . 6 0 2 1 5 . 6 2 2 1 5 . 6 0 2 3 1 . 0

1 0  1 1 2 0 0 . 2 0 2 0 0 . 2 0 2 3 1 . 0 2 2 6 1 . 8

1 1 1 1 2 1 5 . 6 2 2 1 5 . 6 0 2 3 1 . 0 0 2 3 1 . 0

0  0  2 1 2 1 5 . 6 0 2 0 0 . 2 0 2 3 1 . 0 2 2 3 1 . 0

0  1 2 1 2 1 5 . 6 2 2 1 5 . 6 0 2 3 1 . 0 0 2 3 1 . 0

1 0  2 0 2 0 0 . 2 2 2 1 5 . 6 1 2 3 1 . 0 0 2 3 1 . 0

1 1 2 0 2 1 5 . 6 2 2 1 5 . 6 1 2 3 1 . 0 0 2 3 1 . 0

2  0  2 0 2 1 5 . 6 0 2 1 5 . 6 2 2 3 1 . 0 1 2 3 1 . 0

2  1 2 0 2 0 0 . 2 1 2 3 1 . 0 0 2 3 1 . 0 2 2 3 1 . 0

2  2  2 0 2 0 0 . 2 1 2 3 1 . 0 2 2 4 6 . 4 0 2 3 1 . 0

0  0  3 2 2 1 5 . 6 0 2 0 0 . 2 1 2 3 1 . 0 0 2 3 1 . 0

1 1 3 2 2 1 5 . 6 0 2 1 5 . 6 0 2 3 1 . 0 1 2 3 1 . 0

2  2  3 0 2 1 5 . 6 2 2 1 5 . 6 0 2 1 5 . 6 1 2 6 1 . 8

3  0  3 - 0 2 1 5 . 6 I 2 3 1 . 0 2 2 4 6 . 4 0 2 3 1 . 0

3  1 3 2 2 1 5 . 6 0 2 1 5 . 6 0 2 3 1 . 0 1 2 3 1 . 0

3  2  3 0 2 1 5 . 6 0 2 1 5 . 6 1 2 4 6 . 4 2 2 3 1 . 0

2  1 4 0 2 0 0 . 2 1 2 3 1 . 0 0 2 3 1 . 0 2 2 3 1 . 0

2  2  4 0 1 8 4 . 8 1 2 3 1 . 0 2 2 3 1 . 0 0 2 4 6 . 4

3  1 4 2 2 0 0 . 2 0 2 3 1 . 0 I 2 1 5 . 6 0 2 3 1 . 0

3  2  4 2 2 0 0 . 2 0 2 1 5 . 6 0 . 2 1 5 . 6 1 2 3 1 . 0



Table-10. Available P (kg ha'1) in soil prior to STCR experiment
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T r e a t m e n t s  

N  P  K

F

Y

M

S t r i p

I

F

Y

M

S t r i p

I I

F

Y

M

S t r i p

I I I

F

Y

M

S t r i p

I V

0  0  0 0 1 4 . 7 9 0 2 4 . 2 8 0 3 1 . 2 7 0 3 9 . 3 7

0  0  0 0 8 . 9 1 0 2 2 . 8 6 0 2 3 . 3 3 0 3 9 . 3 7

0  0  0 1 1 2 . 4 4 1 3 5 . 8 6 1 2 6 . 2 7 1 2 6 . 8 2

0  0  0 2 2 0 . 6 8 2 3 3 . 1 7 2 2 7 . 9 3 2 2 6 . 7 1

0  0  1 1 1 1 . 2 7 0 3 5 . 8 6 2 3 0 . 4 0 0 4 4 . 6 0

1 0  1 1 1 0 . 6 8 0 3 5 . 8 6 0 2 7 . 7 0 2 4 1 . 9 0

1 1 1 1 1 0 . 0 9 2 2 9 . 3 6 0 2 9 . 3 7 0 4 5 . 2 2

0  0  2 1 1 4 . 8 9 0 4 0 . 7 9 0 3 3 . 3 3 2 4 3 . 1 7

0  1 2 1 1 0 . 0 9 2 4 7 . 2 9 0 4 6 . 6 8 0 2 9 . 2 4

1 0  2 0 1 2 . 6 2 2 4 0 . 9 5 1 3 8 . 3 3 0 3 6 . 9 8

1 1 2 0 1 1 . 2 7 2 3 0 . 6 3 1 4 0 . 0 0 0 2 7 . 9 7

2  0  2 0 1 3 . 6 2 0 2 9 . 4 3 2 3 1 . 6 7 1 2 9 . 9 2

2  1 2 0 1 9 . 5 0 1 4 0 . 7 8 0 3 2 . 5 3 2 3 8 . 1 0

2  2  2 0 1 4 . 7 9 1 3 4 . 4 4 2 2 9 . 3 7 0 3 5 . 7 1

0  0  3 2 1 1 . 3 0 0 2 6 . 8 2 1 5 1 . 8 6 0 3 4 . 3 1

1 1 3 2 1 3 . 6 2 0 2 8 . 0 9 0 3 8 . 7 3 1 2 7 . 3 8

2  2  3 0 8 . 7 4 2 4 8 . 0 0 0 4 1 . 6 7 1 4 5 . 8 7

3  0  3 0 1 5 . 9 7 1 3 7 . 1 4 2 4 5 . 0 0 0 4 8 . 4 1

3  1 3 2 2 0 . 3 0 0 3 0 . 4 8 0 3 1 . 0 3 1 4 7 . 1 4

3  2  3 0 1 4 . 7 9 0 2 8 . 0 9 1 5 1 . 6 7 2 4 0 . 6 3

2  1 4 0 1 9 . 5 0 1 3 5 . 7 1 0 3 8 . 7 3 2 4 1 . 4 6

2  2  4 0 2 0 . 6 8 1 2 9 . 3 6 2 2 7 . 7 0 0 2 9 . 2 4

3  1 4 2 2 0 . 3 0 0 3 3 . 0 2 1 2 8 . 9 0 0 4 5 . 7 0

3  2  4 2 2 0 . 3 0 0 3 9 . 9 9 0 3 6 . 6 7 1 3 0 . 6 3
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Table-11. Available K  (kg ha '1) in soil prior to STCR experiment

T r e a t m e n t s  

N  P  K

F

Y

M

S t r i p

I

F

Y

M

S t r i p

II

F

Y

M

S t r i p

I I I *

F

Y

M

S t r i p

I V

0  0  0 0 4 2 0 7 8 0 1 1 8 0 2 0 0

0  0  0 0 3 3 0 5 5 0 1 0 6 0  . 2 4 0

0  0  0 1 3 9 1 6 7 1 1 0 0 1 2 4 0

0  0  0 2 2 8 2 7 5 2 1 5 2 2 2 0 0

0  0  1 1 2 8 0 5 5 2 1 0 6 0 1 6 0

1 0  1 1 3 7 0 7 6 0 1 4 8 2 3 0 0

1 1 1 1 3 6 2 5 9 0 1 6 8 0 2 0 0

0  0  2 1 2 7 0 6 6 0 1 0 0 2 3 0 0

0  1 2 1 5 0 2 7 0 0 1 0 8 0 2 1 0

1 0  2 0 3 8 2 7 8 1 1 5 6 0 2 0 0

1 1 2 0 3 6 2 5 9 1 1 6 0 0 2 2 0

2  0  2 0 3 4 0 6 5 2 1 2 4 1 2 1 0

2  1 2 0 2 8 1 8 3 0 1 6 4 2 2 8 0

2  2  2 0 5 0 1 8 3 2 9 8 0 2 4 0

0  0  3 2 4 0 0 5 7 1 1 4 0 0 2 0 0

1 1 3 2 3 2 0 5 3 0 1 3 2 1 1 8 5

2  2  3 0 3 7 2 8 0 0 1 4 8 I 1 8 0

3 0  3 0 3 2 1 8 0 2 1 3 6 0 1 9 5

3 1 3 2 3 9 0 6 5 0 1 2 8 1 1 8 0

3  2  3 0 4 0 0 5 5 1 1 2 0 2 3 0 5

2  1 4 0 2 6 1 7 6 0 1 1 0 2 2 4 5

2  2  4 0 3 0 1 6 8 2 1 4 8 0 2 5 0

3  1 4 2 4 4 0 5 5 1 1 0 0 0 1 9 0

3  2  4 2 5 0 0 6 6 0 1 5 6 1 2 0 0



A v a i l a b l e  K  ( T a b l e - 1 1 )  r a n g e d  f r o m  2 6  t o  5 0 ,  5 3  t o  8 3 ,  9 8  t o  

1 6 8  a n d  1 6 0  t o  3 0 5  k g  h a ' 1 i n  S t r i p - 1 ,  I I ,  I I I  a n d  I V  r e s p e c t i v e l y .  T h e  

a v e r a g e  K  c o n t e n t s  i n  S t r i p - I  t o  I V  (  T a b l e - 1 2 )  w e r e  3 6 . 5 0 ,  6 7 . 6 7 ,  

1 3 0 . 2 5  a n d  2 2 2 . 0 8  k g  h a ' 1 r e s p e c t i v e l y .
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Table-12. Strip wise mean values of soil nutrient content prior to 

STCR experiment

P a r t i c u l a r s M e a n  v a l u e s  o f  s t r i p s

I I I I I I I V

O r g a n i c  c a r b o n  ( % )  

A v a i l a b l e  N  ( k g  h a ' 1)  

A v a i l a b l e  P  ( k g  h a ' 1)  

A v a i l a b l e  K  ( k g  h a ' 1)

0 . 2 8 9

2 0 8 . 5 4

1 4 . 6 3

3 6 . 5 0

0 . 3 2 7

2 1 7 . 5 3

3 4 . 0 9

6 7 . 6 7

0 . 3 4 1

2 2 7 . 7 9

3 5 . 0 1

1 3 0 . 2 5

0 . 3 4 3

2 3 3 . 5 7

3 7 . 3 3

2 2 2 . 0 8

C o n s i d e r i n g  t h e  S T V s  o f  a l l  p l o t s  o f  t h e  w h o l e  f i e l d  ( T a b l e - 8  

t o  1 1 ) ,  i t  c o u l d  b e  s e e n  t h a t  t h e  s o i l  f e r t i l i t y  s t a t u s  r a n g e d  f r o m  0 . 2 5 5  t o  

0 . 4 0 5 %  o f  o r g a n i c  c a r b o n  a n d  1 8 4 . 8  t o  2 6 1 . 8 ,  8 . 7 4  t o  5 1 . 8 6  a n d  2 6  t o  

3 0 5  k g  h a ' 1 o f  a v a i l a b l e  N ,  P  a n d  K  r e s p e c t i v e l y .  T h u s ,  n e c e s s a r y  g r a d i e n t  

i n  s o i l  f e r t i l i t y  w a s  c r e a t e d  i n  t h e  f i e l d  f o r  c o n d u c t i n g  t h e  S T C R  

e x p e r i m e n t .



T h e  d a t a  o n  t u b e r  y i e l d  o f  c a s s a v a  r e c o r d e d  i n  t h e  e x p e r i m e n t  

i s  g i v e n  i n  T a b l e - 1 3 .  T h e  t o p  y i e l d  ( l e a v e s  +  s t e m )  o b t a i n e d  a n d  

u t i l i s a t i o n  i n d e x  w o r k e d  o u t  a r e  f u r n i s h e d  i n  A p p e n d i x - I U  a n d  I V .  T h e  

m e a n  v a l u e s  o f  t u b e r  a n d  t o p  y i e l d  a n d  u t i l i s a t i o n  i n d e x  i n  e a c h  s t r i p  a r e  

d e p i c t e d  i n  T a b l e - l 4 a n d  F i g .  8 .

A s  e v i d e n t  f r o m  t h e  d a t a  i n  T a b l e - 1 3 ,  t h e  c o n t r o l  p l o t s  i n  a l l  

t h e  s t r i p s  r e g i s t e r e d  m u c h  l o w e r  t u b e r  y i e l d  (  4 . 5 6  t o  1 3 . 3 0  t  h a ' 1 ) 

t h a n  t h e  t r e a t e d  p l o t s  (  8 . 8 7  t o  3 1 . 8 4  t  h a ' 1 )  i n  t h e  r e s p e c t i v e  s t r i p s .  T h e  

a v e r a g e  t u b e r  y i e l d  ( T a b l e - 1 4 )  f r o m  c o n t r o l  p l o t s  i n  S t r i p - I  t o  I V  w e r e  

4 . 8 9 ,  1 0 . 0 6 ,  1 2 . 8 3  a n d  8 . 9 3  t  h a ' 1. T h e  r e s p e c t i v e  m e a n  t o p  y i e l d  ( l e a v e s  

+  s t e m  )  w e r e  3 . 6 1 ,  6 . 6 8 ,  1 6 . 4 9  a n d  2 2 . 1 5  t  h a ' 1.

T h e  t u b e r  y i e l d  i n  t h e  c o n t r o l  p l o t s  d e p e n d s  u p o n  s o i l  

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

s o i l  f e r t i l i t y  s t a t u s  f r o m  S t r i p - I  t o  I V ,  t h e  t u b e r  y i e l d  i n c r e a s e d  u p t o  

S t r i p - I l l  a n d  t h e n  d e c l i n e d ,  w h e r e a s  t h e  t o p  y i e l d  i n c r e a s e d  p r o g r e s s i v e l y  

f r o m  3 . 6 1  ( S t r i p - I )  t o  2 2 . 1 5  t  h a ’1 ( S t r i p - I V ) .  H o w e v e r  u t i l i s a t i o n  i n d e x  

i n c r e a s e d  f r o m  1 . 4 1  i n  S t r i p - I  t o  1 . 5 1  i n  S t r i p - I I  a n d  d e c r e a s e d  t o  0 . 7 8  i n
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4.2.2. Yield o f cassava
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S t r i p - I l l  a n d  0 . 4 1  S t r i p - I V  ( T a b l e - 1 4 ) .

Table-13. Tuber yield of cassava (t h a 1) as influenced by available 

and applied nutrients

T r e a t m e n t s  

N  P  K

F

Y

M

S t r i p

I

F

Y

M

S t r i p

[ I

F

Y

M

S t r i p

I I I

F

Y

M

S t r i p

I V

0  0  0 0 4 . 5 6 0 9 . 5 3 0 1 3 . 3 0 0 1 0 . 1 8

0  0  0 0 5 . 2 2 0 1 0 . 5 9 0 1 2 . 3 7 0 7 . 6 9

0  0  0 1 9 . 4 1 1 1 7 . 4 4 1 2 2 . 7 8 1 1 4 . 2 4

0  0  0 2 1 1 . 7 2 2 2 1 . 3 6 2 1 8 . 0 4 2 2 1 . 3 5

0  0  1 1 1 0 . 4 3 0 9 . 7 3 2 2 0 , 4 3 0  - 1 0 . 5 2

1 0  1 1 1 1 . 4 0 0 1 7 . 0 9 0 1 4 . 2 8 2 1 4 . 5 8

1 1 1 1 1 1 . 8 4 2 2 3 . 9 4 0 1 8 . 2 8 0 2 2 . 0 6

0  0  2 1 1 1 . 3 9 0 1 4 . 7 8 0 1 4 . 2 1 2 1 5 . 2 4

0  1 2 . 1 1 1 . 6 3 2 2 4 . 9 0 0 1 3 . 5 7 0 1 1 . 4 3

1 0  2 0 9 . 0 1 2 2 4 . 6 2 1 2 3 . 0 3 0 1 3 . 0 2

1 1 2 0 8 . 8 7 2 2 5 . 5 4 1 2 2 . 2 2 0 1 7 . 7 2

2  0  2 0 1 4 . 8 4 0 1 7 . 8 9 2 1 9 . 7 2 1 1 7 . 3 5

2  1 2 0 1 2 . 8 2 1 2 2 . 8 9 0 2 0 . 5 8 2 1 4 . 7 8

2  2  2 0 1 6 . 9 2 1 2 5 . 3 9 2 2 4 . 4 0 0 1 8 . 6 9

0  0  3 2 1 8 . 2 5 0 1 2 . 1 1 1 2 1 . 8 0 0 1 1 . 8 9

1 1 3 2 2 0 . 8 3 0 2 1 . 9 4 0 2 4 . 1 4 1 1 9 . 0 4

2  2  3 0 2 0 . 3 8 2 3 1 . 8 4 0 2 4 . 4 2 1 2 2 . 1 2

3  0  3 0 1 8 . 9 1 1 2 1 . 4 4 2 1 7 . 3 1 0 1 7 . 1 4

3  1 3 2 2 3 . 1 3 0 3 0 . 1 6 0 1 4 . 7 3 1 1 7 . 9 5

3  2  3 0 1 4 . 1 1 0 2 7 . 2 8 1 2 3 . 0 8 2 2 4 . 5 9

2  1 4 0 1 7 . 9 0 1 2 5 . 2 2 0 2 5 . 3 2 2 2 2 . 2 6

2  2  4 0 2 0 . 4 8 1 2 5 . 9 4 2 2 1 . 5 5 . 0 1 7 . 3 7

3  1 4 2 2 0 . 4 8 0 2 5 . 4 4 1 2 4 . 6 9 0 2 6 . 5 1

3  2  4 2 1 6 . 5 0 0 2 5 . 3 5 0 1 5 . 1 4 1 1 4 . 8 7
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Table-14. S trip  wise m ean yield of cassava

P a r t i c u l a r s M e a n  v a l u e s  o f  s t r i p s

I I I I I I I V

C o n t r o l  p l o t s

T u b e r  y i e l d  ( t  h a " 1) 4 . 8 9 1 0 . 0 6 1 2 . 8 3 8 . 9 3

T o p  y i e l d  ( t  h a ' 1) 3 . 6 1 6 . 6 8 1 6 . 4 9 2 2 . 1 5

U t i l i s a t i o n  i n d e x 1 . 4 1 1 . 5 1 0 . 7 8 0 . 4 1

T r e a t e d  p l o t s

T u b e r  y i e l d  ( t  h a ' 1) 1 5 . 0 6 2 2 . 3 8 2 0 . 1 7 1 7 . 4 9 .

T o p  y i e l d  ( t  h a " 1) 9 . 9 4 1 3 . 0 1 2 2 . 0 2 2 6 . 4 3

U t i l i s a t i o n  i n d e x 1 . 6 3 1 . 7 4 0 . 9 8 0 . 6 9

A l l  p l o t s

T u b e r  y i e l d  ( t  h a ' 1) 1 4 . 2 1 2 1 . 3 5 1 9 . 5 6 1 6 . 7 8

T o p  y i e l d  ( t  h a ' 1) 9 . 4 1 1 2 . 4 9 2 1 . 5 6 2 6 . 0 8

U t i l i s a t i o n  i n d e x 1 . 6 1 1 . 7 2 0 . 9 6 0 . 6 6

I n  t h e  c o n t r o l  p l o t s ,  t h e  m a x i m u m  t u b e r  y i e l d  o f  1 3 . 3  t  h a ' 1 

w a s  o b s e r v e d  i n  S t r i p - I l l  w i t h  S T V s  o f  2 1 5 . 6 ,  3 1 . 2 7  a n d  1 1 8  k g  h a ' 1 

a v a i l a b l e  N ,  P  a n d  K. r e s p e c t i v e l y  ( T a b l e - 1 5 ) .  T h e  m i n i m u m  y i e l d  

o b t a i n e d  w a s  4 . 5 6  t  h a ' 1 f r o m  S t r i p - I  w i t h  S T V s  o f  2 0 0 . 2 ,  1 4 . 7 9  a n d



Table-15. Maximum and minimum tuber yield obtained due to treatments

P a r t i c u l a r s S t r i p

S o i l  t e s t  v a l u e s  (  k g  h a ' 1) F e r t i l i z e r  d o s e s  (  k g  h a ' 1)
F Y M

( t h a ' )

T u b e r  

y i e l d  

( t  h a ' 1)
N P K N p 2o 5 _ k 2o

Control plots

M a x i m u m  y i e l d I I I 2 1 5 .6 31 .27 118 0 0 0 0 13.30

M i n i m u m  y i e l d I 200 .2 14.79 42 0 0 0 0 4 .5 6

Treated plots

M a x i m u m  y i e l d I I 2 1 5 .6 4 8 .0 0 80 100 . 100 150 12.5 31 .84

M i n i m u m  y i e l d I 2 1 5 .6 11.27 36 50 50 100 0 8.87



4 2  k g  h a " 1 o f  a v a i l a b l e  N ,  P  a n d  K  r e s p e c t i v e l y .  I n  t h e  a b s e n c e  o f  a p p l i e d  

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

I n  t h e  t r e a t e d  p l o t s  ( T a b l e - 1 3 ) ,  t h e  t u b e r  y i e l d  v a r i e d  f r o m  

8 . 8 7  t o  2 3 . 1 3 ,  9 . 7 3  t o  3 1 . 8 4 ,  1 3 . 5 7  t o  2 5 . 3 2  a n d  1 0 . 5 2  t o  2 6 . 5 1  t  h a " 1 i n  

S t r i p - I ,  I I ,  I I I  a n d  I V  r e s p e c t i v e l y .  T h e  m e a n  t u b e r  y i e l d  f r o m  t r e a t e d  

p l o t s  w e r e  1 5 . 0 6 ,  2 2 . 3 8 ,  2 0 . 1 7  a n d  1 7 , 4 9  t  h a " 1 i n  S t r i p - I  t o  I V  w i t h  

c o r r e s p o n d i n g  t o p  y i e l d  o f  9 . 9 4 ,  1 3 . 0 1 ,  2 2 . 0 2  a n d  2 6 . 4 3  t h a ' 1 ( T a b l e - 1 4 ) .

A m o n g  t h e  t r e a t e d  p l o t s ,  t h e  h i g h e s t  t u b e r  y i e l d  o f  

3 1 . 8 4  t  h a " 1 w a s  o b t a i n e d  f r o m  S t r i p -  I I  w h i c h  r e c e i v e d  1 2 . 5  t  f r a 1 o f  

F Y M  a n d  1 0 0 , 1 0 0  a n d  1 5 0  to /ha "1 o f  N ,  P 20 5 a n d  I Q O  a s  f e r t i l i z e r s  

w h e n  t h e  S T V s  w e r e  2 1 5 . 6 ,  4 8  a n d  8 0  k g  h a " ’ o f  a v a i l a b l e  N ,  P  a n d  K  

( T a b l e - 1 5 ) .  T h e  l o w e s t  t u b e r  y i e l d  o f  8 . 8 7  t  h a " 1 w a s  r e g i s t e r e d  w i t h  

S t r i p - I  b y  t h e  a p p l i c a t i o n  o f  5 0 , 5 0  a n d  1 0 0  k g  h a " 1 o f  N ,  P 2O s  a n d  

K 20  r e s p e c t i v e l y  i n  t h e  p l o t  i n  w h i c h  t h e  S T V s  w e r e  2 1 5 . 6 ,  1 1 . 2 7  a n d  

3 6  k g  h a " 1 o f  a v a i l a b l e  N ,  P  a n d  K .

C o n s i d e r i n g  a l l  p l o t s  i n  e a c h  s t r i p ,  t h e  a v e r a g e  t u b e r  y i e l d  

o b t a i n e d  w e r e  1 4 . 2 1 ,  2 1 . 3 5 ,  1 9 . 5 6  a n d  1 6 . 7 8  t  h a " 1 i n  S t r i p - I ,  I I ,  I I I  a n d  

I V  r e s p e c t i v e l y  ( T a b l e - 1 4 ) .  T h e  a v e r a g e  t o p  y i e l d  s h o w e d  a  p r o g r e s s i v e

8 8



strip - 1 strip -  it strip - in strip - iv

■  T u b e r yie ld  (t /  h a ) (Y 2 )  □  Top y ie ld  (t /  h e ) ( Y 2 )
! U tilisation Index ( Y 1 )

Fig. 8. Yield of cassava as influenced by available and applied nutrients.



89

increase from 9.41 in Strip-1 to 26 .OK t h a 1 in Strip-IV while  the average  

utilisation index show ed  a declining trend from Strip-II ( 1.72) to 

Strip-IV (0 .66) .

A critical study o f  the data from the present experiment  

revealed that the vegetative  growth was favoured with increase in soil 

fertility levels  without producing corresponding increase in tuber yield  

Corroborative findings have been reported by Cock  ( 1975) and Howeler  

(1980).  At higher fertility levels,  a good amount o f  photosynthates might 

have been diverted for increased top growth resulting in reduced tuber 

yield.

With increase in the supply o f  primary nutrients, there is 

every chance for reduction in availability, uptake and utilisation o f  

secondary and micronutrients.  The imbalance in nutrition might have 

contributed for reduction in tuber yield at higher fertility levels.  Similar 

results were reported by Anderson (1 9 7 3 )  and Ashokan and Sreedharan 

(1977) . Magnesium defic iency is reported to be induced by high content  

o f  K in the soil. Higher applications o f  hnuriate o f  potash may also cause  

chloride induced sulphur def ic iency (Nair and Mohankumar, 1989).



Plate 6. STCR experiment - test crop : 

Cassava var. M-4.- a general view.

Plate 7. A gradient in vegetative growth 

exhibited by cassava in Strip-I to IV.





The data on uptake o f  N, P and K at harvest are given in 

Table-16 to 18. The mean values  in each strip are given in T a b le -19 and 

graphically presented in Fig. 9.

Uptake o f  N ,  P and K ranged from 2 9 .7 9  to 2 2 5 .34 ,  5.56  

to 41 .29  and 15.08 to 231.48 kg h a 1 ( T a b le - 16 to I 8 ). The uptake o f  

N and K was  almost equal while the crop absorbed only lesser  quantities  

o f  P. Several sc ientists  have reported that cassava extracted substantial  

quantities o f  N and K from the soil but the removal o f  P was  relatively 

low ( Thampan, 1979; Howeler, 1981; CTCRI, 1983; Kabeerathumma et. 

al. ,  1988 and Nair, et  al.,  1988).

In the control plots (Table-19),  uptake o f  N registered mean 

values o f  31 .49,  48.59 ,  93.22 and 1 22 60 kg ha 1 in Strip-I, II, III and IV 

respectively. The mean P uptake in Strip-I to IV were 5.86,  8 56, 17 and 

15.80 kg ha'1 .Uptake o f  K recorded mean values o f  16.7, 37 .7 ,  83.5 and 

110 kg ha'1 in Strip- I to IV.

The increase in uptake o f  nutrients in control plots from Strip-I to 

IV indicated increased availability o f  nutrients from the soil

90

4.2.3. N u t r ie n t  u p ta k e  by cassav a
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Table-16. Uptake of N (kg h a ') at harvest as influenced by available

and applied nutrients

Treatments

N P K

F

Y

M

Strip

I

F

Y

M

Strip

II

F

Y

M

Strip

III

F

Y

M

Strip

IV

0 0 0 0 29.79 0 50 93 0 85.90 0 123.43

0 0 0 0 33.19 0 4 6 2 5 0 100.53 0 121.73

0 0 0 1 61.26 1 83 81 1 138 81 1 136.38

0 0 0 2 75.74 2 77.97 2 135.04 2 137.49

0 0 1 1 43.76 0 60 84 2 110.70 0 122.34

1 0 1 1 49.18 0 88 96 0 142.65 2 171.45

1 1 1 1 56.83 2 110.20 0 175.79 0 200.57

0 0 2 1 48.02 0 72 62 0 141.77 2 176.32

0 1 2 1 67.84 2 112.08 0 141.24 0 144 80

1 0 2 0 46.73 2 155.12 1 181.32 0 179.35

1 1 2 0 57.61 2 130.07 1 205.22 0 200.71

2 0 2 0 91.35 0 142.91 2 148.16 1 194.65

2 1 2 0 56.10 1 197.42 0 117.06 2 205.65

2 2 2 0 76.76 1 148.44 2 194.74 0 190.45

0 0 3 2 103.88 0 44.76 1 186.53 0 138.28

1 1 3 2 114.37 0 66.68 0 192.37 1 206.69

2 2 3 0 109.54 2 186.73 0 175.67 1 206.20

3 0 3 0 130.03 1 138.75 2 93.40 0 195.26

3 1 3 2 156.56 0 183.19 0 120.99 1 225.34

3 2 3 0 83.55 0 170.06 1 212.41 2 210 87

2 1 4 0 85.59 1 125.71 0 180.46 2 133.95

2 2 4 0 88.06 1 160.93 2 168.28 0 149.21

3 1 4 2 145.81 0 99.16 1 182.05 0 191.67

3 2 4 2 136.43 0 138.89 0 139.30 1 182.43
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Table-17. Uptake of P (kg h a ') at harvest as influenced by available

and applied nutrients

Treatments 
N  P K

F
Y
M

Strip

I

F
Y
M

Strip

11

F
Y
M

Strip

III

F
Y
M

Strip

IV

0 0 0 0 6.15 0 9.12 0 16.55 0 16.92

0 0 0 0 5.56 0 8.00 0 17.45 0 14.67

0 0 0 1 8.87 1 14.57 1 24.23 1 25.81

0 0 0 2 10.83 2 14.65 2 20.56 2 24.33

0 0 1 1 8.34 0 13.49 2 23.54 0 20.76

1 0 1 1 8.43 0 20.19 0 18.79 2 18 17

1 1 1 1 8.81 2 26.27 0 28.06 0 32.64

0 0 2 1 7.72 0 14.21 0 20.06 2 22.24

0 1 2 1 8.27 2 24 93 0 22.17 0 17.22

1 0 2 0 6.78 2 26.95 1 25.38 0 20.00

1 1 2 0 7.10 2 27.55 1 35.59 0 24.35

2 0 2 0 9.50 0 20.25 2 20.96 1 32.08

2 1 2 0 7.43 1 31 68 0 19.79 2 24.01

2 2 2 0 9.17 1 20.11 2 23.50 0 30.63

0 0 3 2 11.84 0 8 4 1 1 23.20 0 17.06

1 1 3 2 14.10 0 23.56 0 28.22 1 35.26

2 2 3 0 12.02 2 41.29 0 26.24 1 24.84

3 0 3 0 10.62 1 1967 2 14.38 0 26.37

3 1 3 2 15.65 0 36 86 0 15.73 1 35.57

3 2 3 0 10.67 0 23 88 1 35.48 2 25.78

2 1 4 0 9.25 1 18 98 0 25.94 2 23.02

2 2 4 0 10.19 1 26.29 2 16.61 0 20.29

3 1 4 2 14.29 0 23.68 1 28.03 0 28.81

3 2 4 2 10.83 0 19 96 0 16.36 1 25.60
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Table-18. Uptake of K (kg ha ’) at harvest as influenced by available

and applied nutrients

T r e a t m e n t s

N P K

F

Y

M

S t r i p

I

F

Y

M

S t r i p

II

F

Y

M

S t r i p

I II

F

Y

M

S t r i p

I V

0 0 0 0 1 5 . 0 8 0 3 9 . 1 1 0 8 1 . 8 7 0 1 1 4 . 3 0

0 0 0 0 1 8 . 3 1 0 3 6 . 2 9 0 8 5 . 1 3 0 1 0 5 . 7 3

0 0 0 1 3 2 . 4 3 1 6 0 . 1 8 1 1 2 5 . 5 6 1 1 4 5 . 2 9

0 0 0 2 3 5 . 6 1 2 7 1 . 7 3 2 1 2 6 . 5 6 2 1 6 1 . 2 8

0 0 1 1 3 2 . 6 9 0 3 7 . 0 8 2 1 5 1 . 3 6 0 1 0 2 . 3 9

1 0 1 1 3 7 . 1 4 0 5 6 . 2 7 0 1 2 1 . 0 4 2 1 4 5 . 8 5

1 1 1 1 3 9 . 8 4 2 8 7 . 5 2 0 1 4 5 . 9 8 0 1 6 5 . 1 8

0 0 2 1 4 0 . 8 5 0 5 3 . 0 0 0 9 1 . 3 0 2 1 7 5 . 0 4

0 1 2 1 3 8 . 8 6 2 9 9 . 2 9 0 1 1 8 . 6 8 0 1 3 7 . 2 5

1 0 2 0 2 7 . 9 9 2 1 0 8 . 8 9 1 1 3 0 . 6 0 0 1 6 1 . 0 7

1 1 2 0 3 4 . 6 4 2 1 1 5 . 0 4 1 1 9 0 . 5 3 0 1 7 9 . 8 9

2 0 2 0 4 7 . 9 2 0 7 9 . 1 1 2 1 3 5 . 8 0 1 1 6 6 . 0 2

2 1 2 0 3 4 . 7 4 1 1 5 2 . 8 9 0 1 7 2 . 1 4 2 1 6 8 . 5 8

2 2 2 0 4 8 . 8 0 1 1 2 9 . 7 0 2 1 9 9 . 2 9 0 2 3 1 . 4 8

0 0 3 2 6 4 . 5 4 0 4 4 . 4 4 1 1 4 6 . 4 8 0 1 1 5 . 2 0

1 1 3 2 6 6 . 8 4 0 7 4 . 3 7 0 1 6 2 . 0 4 1 2 0 8 . 5 1

2 2 3 0 6 3 . 7 7 2 1 6 3 . 8 5 0 1 7 2 . 3 4 1 2 0 7 . 3 6

3 0 3 0 6 7 . 3 4 1 1 2 9 . 3 0 2 1 0 0 . 0 7 0 1 8 6 . 0 0

3 1 3 2 9 3 . 1 0 0 1 2 3 . 9 9 0 1 3 2 . 3 7 1 2 0 8 . 0 8

3 2 3 0 5 3 . 1 9 0 1 1 5 . 8 9 1 1 8 0 . 2 9 2 2 1 3 . 5 7

2 1 4 0 5 3 . 6 2 1 1 0 1 . 1 9 0 1 4 9 . 9 4 2 2 0 8 . 6 8

2 2 4 0 6 1 . 2 7 1 1 7 4 . 9 2 2 1 6 2 . 5 4 0 1 3 1 . 2 5

3 1 4 2 8 3 . 0 8 0 1 0 1 . 7 2 1 1 8 3 . 1 3 0 2 1 1 . 3 9

3 2 4 2 8 8 . 3 2 0 8 8 . 2 4 0 1 6 2 . 5 8 1 1 8 6 . 0 4
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Table-19. Strip wise mean uptake of N, P and K (kg ha ') a t harvest

P a r t i c u l a r s M e a n  v a l u e s  o f  s t r i p s

I I I I I I I V

C o n t r o l  p l o t s

U p t a k e  o f  N 3 1 . 4 9 4 8 . 5 9 9 3 . 2 2 1 2 2 . 6 0

U p t a k e  o f  P 5 . 8 6 8 . 5 6 1 7 . 0 0 1 5 . 8 0

U p t a k e  o f  K 1 6 . 7 0 3 7 . 7 0 8 3 . 5 0 1 1 0 . 0 0

T r e a t e d  p l o t s

U p t a k e  o f  N 8 5 . 6 8 1 2 2 . 5 1 1 5 8 . 3 6 1 7 7 . 2 8

U p t a k e  o f  P 1 0 . 0 3 2 2 . 6 1 2 3 . 3 1 2 5 . 2 2

U p t a k e  o f  K 5 2 . 1 2 9 8 . 5 7 1 4 8 . 2 1 1 7 3 . 4 3

A l l  p l o t s

U p t a k e  o f  N 8 1 . 1 7 1 1 6 . 3 5 1 5 2 . 9 3 1 7 2 . 7 2

U p t a k e  o f  P 9 . 6 8 2 1 . 4 4 2 2 . 7 8 2 4 . 4 4

U p t a k e  o f  K 4 9 . 1 7 9 3 . 5 0 1 4 2 . 8 2 1 6 8  1 4

I n  t h e  t r e a t e d  p l o t s  ( T a b l e - 1 9 ) ,  e n h a n c e d  r a t e  o f  a b s o r p t i o n  

o f  n u t r i e n t s  w a s  o b s e r v e d  i n  a l l  t h e  s t r i p s  t h a n  i n  t h e  r e s p e c t i v e  c o n t r o l  

p l o t s .

I n  g e n e r a l ,  t h e  m e a n  v a l u e s  o f  N  u p t a k e  i n  S t r i p  I ,  I I ,  I I I  

a n d  I V  w e r e  8 1 . 1 7 ,  1 1 6 . 3 5 ,  1 5 2 . 9 3  a n d  1 7 2 . 7 2  k g  h a  1 r e s p e c t i v e l y .  T h e



Strip I Strip II Strip III Strip IV

■  U p take of N I ] U ptake of P U p take of K

Fig. 9. Uptake of N, P and K by cassava as influenced 
by available and applied nutrients.
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a v e r a g e  P  u p t a k e  w e r e  9 . 6 8 ,  2 1 . 4 4 ,  2 2 . 7 8  a n d  2 4 . 4 4  k g  h a  1 i n  S t r i p -  I 

t o  I V .  T h e  m e a n  v a l u e s  o f  K  u p t a k e  w e r e  4 9 . 1 7 ,  9 3 . 5 0 ,  1 4 2 . 8 2  a n d  

1 6 8 . 1 4  k g  h a ' 1 i n  S t r i p -  I ,  I I ,  I I I  a n d  I V  r e s p e c t i v e l y .

T h e  u p t a k e  o f  n u t r i e n t s  i n c r e a s e d  f r o m  S t r i p  1 t o  I V  w h i c h  

c o u l d  b e  a t t r i b u t e d  t o  t h e  i n c r e a s e d  a v a i l a b i l i t y  o f  n u t r i e n t s  f r o m  t h e  s o i l  

d u e  t o  t h e  o f  t h e  f e r t i l i t y  g r a d i e n t  c r e a t e d  f r o m  S t r i p  I t o  I V .

4 . 2 . 4 .  C o r r e l a t i o n  s t u d i e s

4 .2 .4 .1 .  N u tr ien t  u p ta k e  and yie ld

S i m p l e  c o r r e l a t i o n  c o e f f i c i e n t s  b e t w e e n  n u t r i e n t  u p t a k e  a t  

h a r v e s t  a n d  y i e l d  o f  c a s s a v a  a r e  d e p i c t e d  i n  T a b l e - 2 0 .

T u b e r  y i e l d  w a s  p o s i t i v e l y  c o r r e l a t e d  w i t h  u p t a k e  o f  N ,  P  

a n d  K .  T h i s  c o r r o b o r a t e s  w i t h  t h e  f i n d i n g s  o f  R a j e n d r a n  et. al., ( 1 9 7 6 ) ,  

N a y a r  ( 1 9 8 6 )  a n d  D e v i  ( 1 9 9 5 ) .  I n t e r  c o r r e l a t i o n s  b e t w e e n  u p t a k e  o f  N ,  

P  a n d  K  w e r e  a l s o  s i g n i f i c a n t .  T h e  t o p  y i e l d  a l s o  s h o w e d  p o s i t i v e  

c o r r e l a t i o n  w i t h  u p t a k e  o f  n u t r i e n t s .

N e g a t i v e  c o r r e l a t i o n  w a s  o b s e r v e d  b e t w e e n  n u t r i e n t  u p t a k e
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a n d  u t i l i s a t i o n  i n d e x .  T h e  i n c r e a s e d  u p t a k e  o f  n u t r i e n t s  r e s u l t e d  i n  h i g h e r  

t o p  y i e l d  w i t h o u t  i n c r e a s i n g  t u b e r  y i e l d  t h u s  l o w e r i n g  u t i l i s a t i o n  i n d e x .

T a b l e - 2 0 .  C o r r e l a t i o n  c o e f f i c i e n t s  b e t w e e n  n u t r i e n t  u p t a k e  a t  

h a r v e s t  a n d  y i e l d  o f  c a s s a v a

Uptake o f
N

Uptake of  
P

Uptake o f  
K

Tuber
yield

Top yield

Uptake o f  P 

Uptake o f  K 

Tuber yield 

Top yield 

Utilisation index

0.8231**

0.8952**

0.5939**

0.8156**

-0.5439**

0.8182**

0.6802**

0.6889**

-0.3440**

0.5249**  

0.8880**  

-0 6360**

0.4058**

0.1300 -0.7950**

** Significant at 1% level

4 . 2 . 4 . 2 .  N u t r i e n t  u p t a k e  w i t h  a v a i l a b l e  a n d  a p p l i e d  n u t r i e n t s

U p t a k e  o f  n u t r i e n t s  s h o w e d  p o s i t i v e  c o r r e l a t i o n s  w i t h  

a v a i l a b l e  a n d  a p p l i e d  N ,  P  a n d  K  a s  e v i d e n t  f r o m  T a b l e - 2 1  T h e  o r g a n i c  

c a r b o n  c o n t e n t  o f  t h e  s o i l  a l s o  s h o w e d  p o s i t i v e  r e l a t i o n s h i p  w i t h  n u t r i e n t  

u p t a k e .  I t  c o u l d  b e  s e e n  t h a t  h i g h e r  c o r r e l a t i o n s  w e r e  o b s e r v e d  b e t w e e n  

n u t r i e n t  u p t a k e  a n d  a v a i l a b l e  n u t r i e n t s  t h a n  b e t w e e n  n u t r i e n t  u p t a k e  a n d  

a p p l i e d  n u t r i e n t s .  H e n c e  i n c r e a s e  i n  n u t r i e n t  u p t a k e  f r o m  S t r i p -  I t o  I V  

w a s  o b s e r v e d  i n  t h e  p r e s e n t  s t u d y .
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Table-21. C orrela tion  coefficients of uptake of nutrien ts  with

available and applied nutrients
I

N  u p t a k e P  u p t a k e K  u p t a k e

O r g a n i c  c a r b o n 0 . 5 2 7 1 * * 0 . 4 8 6 0 * * 0 . 6 1 7 4 * *

A v a i l a b l e  N 0 . 6 3 4 7 * * 0 . 5 1 8 2 * * 0 . 6 8 9 4 * *

A v a i l a b l e  P 0 . 6 4 1 8 * * 0 . 6 9 5 3 * * 0 . 6 6 5 3 * *

A v a i l a b l e  K 0 . 6 2 5 5 * * 0 . 4 9 5 0 * * 0 . 7 5 4 4 * *

F e r t i l i z e r  N 0 . 4 3 4 3 * * 0 . 2 7 8 5 * * 0 . 3 7 1 6 * *

F e r t i l i z e r  P 2O s 0 . 3 9 1 6 * * 0 . 2 7 9 6 * * 0 . 3 6 7 4 * *

F e r t i l i z e r  K 20 0 . 3 9 3 7 * * 0 . 2 2 6 9 * * 0 . 3 4 0 0 * *

F Y M 0 . 1 9 4 1 0 . 1 7 5 3 0 . 2 0 8 2 *

* S i g n i f i c a n t  a t  5 %  l e v e l  

* *  S i g n i f i c a n t  a t  1 %  l e v e l

4 . 2 . 4 . 3 .  Y i e l d  w i t h  a v a i l a b l e  a n d  a p p l i e d  n u t r i e n t s

T h e  c o r r e l a t i o n  c o e f f i c i e n t s  o f  y i e l d  w i t h  s o i l  a v a i l a b l e  a n d  

a p p l i e d  n u t r i e n t s  a r e  p r e s e n t e d  i n  T a b l e - 2 2 .

T u b e r  y i e l d  w a s  p o s i t i v e l y  r e l a t e d  t o  o r g a n i c  c a r b o n  a n d  

a v a i l a b l e  N  a n d  P  c o n t e n t s  i n  t h e  s o i l .  T h e  t o p  y i e l d  w a s  p o s i t i v e l y  

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

u t i l i s a t i o n  i n d e x  w a s  n e g a t i v e l y  c o r r e l a t e d  w i t h  s o i l  n u t r i e n t  s t a t u s .
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Table-22. C orrela tion  coefficients of yield with available and

applied nu trien ts

Tuber yield Top yield
Utilisation

index

Organic carbon 0 .2947** 0 .5191** -0 .4269**

Available  N 0 .2228* 0 .6553** -0 .5929**

Available  P 0 .4232** 0 .6366** -0 .4334**

Available K 0.0311 0 .7906** -0 .7938**

Fertilizer N 0 .5096** 0 .2748** 0 .0 0 6 6

Fertilizer P2O s 0 .4836** 0 .2 4 2 3 * 0 .0724

Fertilizer K20 0 .5167** 0 .2984** 0.0271

FYM 0.3190** 0 .2 2 2 2 * -0 .0 6 2 9

* Significant at 5% level  

** Significant at 1% level

Applied nutrients either in the form o f  organics or inorganics  

showed positive correlations with tuber and top yield. The magnitude ot 

correlation between tuber yield and applied nutrients was higher than that 

between tuber yield and soil  nutrients. In contrast,  the coeff icients  were  

higher between top yield  and soil  nutrients than those  between top yield 

and applied nutrients. This indicated that the top yield was influenced by
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i n i t i a l  s o i l  f e r t i l i t y  s t a t u s .  T h e  p r o g r e s s i v e  i n c r e a s e  i n  t o p  y i e l d  o b t a i n e d  

i n  t h e  p r e s e n t  e x p e r i m e n t  f r o m  S t r i p - I  t o  I V  ( T a b l e - 1 4 )  s u p p o r t s  t h i s  f a c t .  

T h e  t u b e r  y i e l d  i s  o b s e r v e d  t o  b e  i n f l u e n c e d  b y  a p p l i e d  n u t r i e n t s

4 . 2 . 5 .  R e s p o n s e  t o  a p p l i e d  n u t r i e n t s

4 . 2 . 5 . 1 .  F a r m y a r d  m a n u r e

T h e  d a t a  o b t a i n e d  f r o m  p l o t s  w h i c h  r e c e i v e d  F Y M  a l o n e  a t  

d i f f e r e n t  l e v e l s  w i t h  n o  f e r t i l i z e r  i s  g i v e n  i n  T a b l e - 2 3 .  I n  e a c h  s t r i p  t w o  

p l o t s  w e r e  m a i n t a i n e d  s o  t h a t  n e i t h e r  F Y M  n o r  f e r t i l i z e r  w a s  a p p l i e d .

A  p e r u s a l  o f  t h e  d a t a  i n  T a b l e - 2 3  i n d i c a t e d  t h a t  h i g h e r  y i e l d  

w e r e  o b t a i n e d  f r o m  p l o t s  w h i c h  r e c e i v e d  F Y M  a l o n e .  B u t  t h e  

e f f e c t s  o f  F ,  ( 6 . 2 5  t  h a ' 1)  a n d  F 2 ( 1 2 . 5 0  t  h a ' 1)  l e v e l s  o f  F Y M  w e r e  f o u n d  

t o  b e  o n  p a r .  T h e  p r e s e n c e  o f  n u t r i e n t s  l i k e  N ,  P  a n d  K  i n  F Y M  a n d  t h e  

i m p r o v e m e n t  i n  p h y s i c o - c h e m i c a l  p r o p e r t i e s  o f  t h e  s o i l  m i g h t  h a v e  

r e s u l t e d  i n  h i g h e r  y i e l d  i n  F Y M  a p p l i e d  p l o t s  ( A s h o k a n  a n d  S r e e d h a r a n ,  

1 9 7 7 ) .

F Y M  i s  a  s t o r e  h o u s e  o f  s e v e r a l  n u t r i e n t s  b e s i d e s  N ,  P  a n d  

K .  I t s  r e g u l a r  a p p l i c a t i o n  p r e v e n t e d  t h e  o c c u r r e n c e  o f  z i n c  ( K a t y a l  a n d



1 0 0

, 9 8 3 )  and sulphur d ef ic ienc ies  (Nambiar and Abrol, 1

" dhaW have a high r e q u i r e m e n t  o f  zinc and
Cassava appears to a flcjencv is also

/ P i l l a i  1989). Zinc deficiency  
s u s c e p t i b l e  to zinc deficiency •

i n  Thiruvananthapuram d i s t r i c t .

reported from majority o f  cassava  areas tn

fertilizers b u ,  without F Y M  resulted in acute zinc deficiency  

grown in a  l a t e r i t e  soil in Kerala (Kabeera.humma et. a L  1 9 8 8 ) .

T a b l e - 2 3 .  E f f e c t  o f  F Y M  o n  t u b e r  y i e l d

L e v e l s  o f  

F Y M

( t  h a 1)

T u b e r  y i e l d  ( t  h a  ' )

S t r i p  -  1 S t r i p  -  11 S t r i p  -  111 S t r i p  -  I V M e a n

F 0 -  N i l  

F 0 - N i l  

F ,  -  6 . 2 5  

F 2 - 1 2 . 5 0

4 . 5 6  9 . 5 3  1 3 . 3 0  1 0 . 1 8  

5 . 2 2  1 0 . 5 9  1 2 . 3 7  7 . 6 9  

9 . 4 1  1 7 . 4 4  2 2 . 7 8  1 4 . 2 4  

1 1 . 7 2  2 1 . 3 6  1 8 . 0 4  2 1 . 3 5

9 . 1 2

1 5 . 9 7

1 8 . 1 2

C D  t o  c o m p a r e  F 0 w i t h  F ,  a n d  F 2 

C D  t o  c o m p a r e  F ,  a n d  F 2

2 . 2 9 9

3 . 7 5 4

M ore importantly FYM is known to improve soil physical 

environment. It adds polysaccharides which « ,m p o n m



Plate 8. Cassava growing in the plot without 

FYM I fertilizers in Strip-1.

Plate 9. Cassava growing in the plot with 

6.25 t h a 1 FYM without fertilizers 

in Strip-I.





Plate 10. Cassava growing in the plot with 

1 2 . 5 t h a 1 FYM without fertilizers 

in Strip-I.
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s o i l  p a r t i c l e s  t o g e t h e r  a n d  f o r  c r e a t i n g  a  s t a b l e  s o i l  s t r u c t u r e  ( A b r o l  a n d  

K a t y a l ,  1 9 9 0 ) .  T h e  o r g a n i c  m a n u r e s  i m p r o v e  i n f i l t r a t i o n  a n d  w a t e r  

r e t e n t i o n  c h a r a c t e r i s t i c s  o f  t h e  s o i l .  A l l  t h e s e  m i g h t  h a v e  a t t r i b u t e d  t o  

h i g h e r  t u b e r  y i e l d  i n  F Y M  a p p l i e d  p l o t s  e v e n  i n  t h e  a b s e n c e  o f  f e r t i l i z e r s .

T a b l e - 2 4 .  R e s p o n s e  o f  c a s s a v a  t o  F Y M

L e v e l s  o f  F Y M M e a n  r e s p o n s e  - R e s p o n s e

( t  h a * 1)
t u b e r  y i e l d  ( t  h a ' 1)

p e r  t o n  F Y M

6 . 2 5 6 . 7 9 1 . 0 9

1 2 . 5 0 8 . 9 4 0 . 7 2

T h e  r e s p o n s e  t o  F Y M  a p p l i c a t i o n  w a s  w o r k e d  o u t  a n d  g i v e n  

i n  T a b l e - 2 4 .  I t  c o u l d  b e  s e e n  t h a t  t h e  r e s p o n s e  w a s  m o r e  a t  F ,  l e v e l  

( 6 . 2 5  t  h a ' 1)  t h a n  a t  F 2 l e v e l  ( 1 2 . 5  t h a 1 )„ t h e  r e s p o n s e  b e i n g  m e a s u r e d  

f r o m  a b s o l u t e  c o n t r o l  p l o t s .  T h e  a v e r a g e  r e s p o n s e  a t  F ,  l e v e l  ( 6 . 2 5  t h a ' 1) 

w a s  1 . 0 9  t o n  o f  t u b e r  p e r  t o n  o f  F Y M  w h i l e  a t  F 2 l e v e l  ( 1 2 . 5  t  h a ' 1) i t  w a s

of
0 . 7 2  t o n  t u b e r  p e r  t o n  F Y M .

4 . 2 . 5 . 2 .  F e r t i l i z e r s

T h e  r e s p o n s e  o f  c a s s a v a  t o  f e r t i l i z e r s  w a s  w o r k e d  o u t  a f t e r



e l i m i n a t i n g  t h e  e f f e c t  o f  F Y M  a n d  s o i l  n u t r i e n t s  a n d  p r e s e n t e d  i n  

T a b l e -  2 5 .

T a b l e - 2 5 .  R e s p o n s e  o f  c a s s a v a  t o  N P K  f e r t i l i z e r s

1 0 2

L e v e l s  o f  n u t r i e n t s  

( k g  h a ' 1)

M e a n  r e s p o n s e  -  

t u b e r  y i e l d  ( t  h a ' 1)

R e s p o n s e  

p e r  k g  n u t r i e n t

N

5 0 4 . 5 9 9 1 . 7 2

1 0 0 7 . 7 9 7 7 . 8 6

1 5 0 7 . 9 1 5 2 . 7 5

p2o5
5 0 6 . 9 5 1 3 9 . 0 6

1 0 0 8 . 2 5 8 2 . 4 9

k 2o

5 0 2 . 3 7 4 7 . 3 4

1 0 0 3 . 8 8 3 8 . 7 5

1 5 0 7 . 8 0 5 2 . 0 2

2 0 0 8 . 6 7 4 3 . 3 3

I t  c o u l d  b e  s e e n  t h a t  r e s p o n s e  t o  N  a p p l i c a t i o n  w a s  

i n c r e a s e d  t o  1 5 0  k g  h a ' 1 b u t  t h e  r e s p o n s e  t o  1 0 0  a n d  I 5 0  k g  h a  1 o f  N  

w e r e  a l m o s t  e q u a l .  T h e  r e s p o n s e  p e r  k g  N  w a s  f o u n d  t o  d e c r e a s e  w h e n
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N  l e v e l  w a s  i n c r e a s e d  f r o m  5 0  t o  1 5 0  k g  h a ' 1.

A l t h o u g h  i n c r e a s e d  r e s p o n s e  t o  P  a p p l i c a t i o n  w a s  o b s e r v e d  

u p t o  1 0 0  k g  P 20 ,  h a " 1, t h e  r e s p o n s e  p e r  k g  P 20 5 w a s  r e d u c e d  f r o m  1 3 9  0 6  

t o  8 2 . 4 9  k g  t u b e r  w h e n  P 20 ; w a s  i n c r e a s e d  f r o m  5 0  t o  1 0 0  k g  h a ' 1.

T h e  m e a n  r e s p o n s e  t o  K  a p p l i c a t i o n  a t  5 0  a n d  1 0 0  k g  K zO  h a  1 

w a s  m u c h  l o w e r  t h a n  t h e  r e s p o n s e  t o  s a m e  l e v e l s  o f  N  a n d  P .  H o w e v e r  

t h e  r e s p o n s e  t o  K  a p p l i c a t i o n  i n c r e a s e d  u p t o  2 0 0  k g  K 20  h a ' 1. T h e  

r e s p o n s e  p e r  u n i t  q u a n t i t y  o f  K  w a s  f l u c t u a t i n g  b u t  w a s  t h e  h i g h e s t  a t  

1 5 0  k g  K 20  h a ' 1.

L a t e r i t e  s o i l s  a r e  g e n e r a l l y  l o w  i n  o r g a n i c  m a t t e r  a n d  

p o o r  i n  a v a i l a b l e  n u t r i e n t s .  H e n c e  t h e y  r e s p o n d  t o  m a n a g e m e n t  

p r a c t i c e s  a n d  c r o p s  c a n  b e  s u c c e s s f u l l y  g r o w n  b y  p r o p e r  f e r t i l i z a t i o n  

( K A U ,  1 9 8 9 ^ ,  W h e n  t h e  s o i l  i s  d e f i c i e n t  i n  a  n u t r i e n t  f o r  h i g h  y i e l d ,  

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

i n c r e a s e .  D e f i n e d  b y  t h e  l a w  o f  d i m i n i s h i n g  r e t u r n s ,  y i e l d  r e s p o n s e s  t o  

f e r t i l i z e r  i n c r e m e n t s  c o n t i n u e  t o  d i m i n i s h  w h e n  m o v e d  u p  t h e  f e r t i l i z e r  

r e s p o n s e  c u r v e .



T h e  p u r p o s e  o f  s o i l  t e s t  c r o p  r e s p o n s e  s t u d i e s  i n  e s s e n c e  i s  

c a l i b r a t i o n  o f  S T V s  f o r  f e r t i l i z e r  r e c o m m e n d a t i o n  S o  t h e  s o i l  t e s t  b a s e d  

c r o p  r e s p o n s e  m o d e l s  w e r e  c a l i b r a t e d  w i t h  t h e  f o l l o w i n g  o b j e c t i v e s :

i .  O p t i m i z a t i o n  o f  f e r t i l i z e r  n u t r i e n t s  f o r  m a x i m u m  a n d  e c o n o m i c  

y i e l d  a t  v a r y i n g  S T V s .

i i .  O p t i m i z a t i o n  o f  f e r t i l i z e r  n u t r i e n t s  f o r  s p e c i f i c  y i e l d  t a r g e t s  a t  

v a r y i n g  S T V s .

T h e  c a l i b r a t i o n  o f  s o i l  t e s t  d a t a  a r i s i n g  o u t  o f  s u c h  s t u d i e s  

w o u l d  e n a b l e  s i t e  s p e c i f i c  f o r m u l a t i o n  o f  f e r t i l i z e r  d o s e  f o r  d i f f e r e n t  

p u r p o s e s ,  v i z . ,  m a x i m u m  y i e l d  ( w h i c h  i s  n o t  m o r e  o f t e n  t h e  c o n c e r n ) ,  

e c o n o m i c  y i e l d  w h i c h  w i l l  o n l y  m o t i v a t e  t h e  f a r m e r  t o  g o  i n  f o r  f e r t i l i z e r  

u s e  a n d  f o r  a  g i v e n  y i e l d  t a r g e t  i n  t h e  m i n d  o f  t h e  f a r m e r .  S o i l  t e s t  b a s e d  

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

n u t r i e n t s  a n d  m a i n t e n a n c e  o f  s o i l  f e r t i l i t y .

4 . 2 . 6 . 1 .  O p t i m i s a t i o n  o f  f e r t i l i z e r  d o s e s  f o r  m a x i m u m  a n d  e c o n o m i c  

y i e l d  a t  v a r y i n g  S T V s - M u l t i p l e  R e g r e s s i o n  M o d e l

I n  t h e  S T C R  p r o g r a m m e ,  y i e l d  i s  d e t e r m i n e d  a s  a  f u n c t i o n  o f
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s o i l  a n d  f e r t i l i z e r  n u t r i e n t s ,  k e e p i n g  a l l  o t h e r  f a c t o r s  a t  a n  o p t i m u m  l e v e l ,  

a n d  i s  a s  g i v e n  b e l o w .

Y  =  F  J S o i l  IN, S o i l  P ,  S o i l  K ,  F e r t i l i z e r  N ,  F e r t i l i z e r  P  a n d  F e r t i l i z e r  K  j

 ( 4 . 2 )

w h e r e  t h e  a v a i l a b l e  s o i l  n u t r i e n t s  a r e  e s t i m a t e d  b e f o r e  t h e  a p p l i c a t i o n  o f  

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

I n  t h e  p r e s e n t  e x p e r i m e n t ,  a  w i d e  r a n g e  i n  b o t h  c a s s a v a  y i e l d  

a n d  n u t r i e n t  u p t a k e  w a s  o b s e r v e d  d u e  t o  a p p l i c a t i o n  o f  F Y M  a n d  N ,  P  

a n d  K  f e r t i l i z e r s  a t  v a r y i n g  S T V s .  U s i n g  t h e  t h e o r y  o f  r e g r e s s i o n ,  

q u a d r a t i c  r e s p o n s e  m o d e l s  w e r e  c a l i b r a t e d  w i t h  y i e l d  a s  a  f u n c t i o n  o f  

S T V s  a n d  a p p l i e d  n u t r i e n t s  f r o m  b o t h  o r g a n i c  a n d  i n o r g a n i c  s o u r c e s  

T h e  m o d e l  i n v o l v e d  l i n e a r ,  q u a d r a t i c  a n d  i n t e r a c t i o n  t e r m s  o f  s o i l  a n d  

f e r t i l i z e r  n u t r i e n t s  ( E q n .  3 . 1 ) .  T h e  m u l t i p l e  r e g r e s s i o n  m o d e l  d e v e l o p e d  

a t  I A R I  ( R a m a m o o r t h y ,  1 9 7 4 )  f o r m e d  t h e  b a s i s  f o r  t h i s  c a l i b r a t i o n .  T h e  

u s e f u l n e s s  o f  m u l t i p l e  r e g r e s s i o n  a n a l y s i s  f o r  S T C R  s t u d i e s  h a s  b e e n  

h i g h l i g h t e d  b y  R a m a m o o r t h y  a n d  V e l a y u t h a m  ( 1 9 7 1 ) ,  R e d d y  et. al., 

( 1 9 8 5 )  a n d  S a n k a r  ( 1 9 9 2 ) .
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T h e  p r e d i c t a b i l i t y  o f  a  m o d e l  i s  i n d i c a t e d  b y  t h e  v a l u e  o f  R 2 

a n d  i s  t e s t e d  b y  u s i n g  F  t e s t .  T h e  r e g r e s s i o n  c o e f f i c i e n t s  a r e  t e s t e d  b y  

t  t e s t  f o r  t h e i r  s i g n i f i c a n c e .  T h e  m u l t i p l e  r e g r e s s i o n  e q u a t i o n s  a l s o  

p r o v i d e  i n f o r m a t i o n  o n  t h e  t y p e  o f  r e s p o n s e  f o r  e a c h  n u t r i e n t  f o r  

d i f f e r e n t  c r o p s  ( S i n g h  a n d  S h a r m a ,  1 9 7 8 ) .  T h e o r e t i c a l l y ,  e i g h t  t y p e s  o f  

r e s p o n s e s  f o r  a  n u t r i e n t  a r e  p o s s i b l e  d e p e n d i n g  u p o n  +  o r  -  s i g n  f o r  

e a c h  o f  t h e  t h r e e  r e g r e s s i o n  c o e f f i c i e n t s ,  v i z . ,  t h e  c o e f f i c i e n t  f o r  t h e  

l i n e a r ,  q u a d r a t i c  a n d  i n t e r a c t i o n  t e r m s  o f  t h e  n u t r i e n t  ( R a m a m o o r t h y ,  

1 9 7 3 ;  R a m a m o o r t h y  et. al., 1 9 7 4 ;  V e l a y u t h a m  et. al., 1 9 8 5  a n d  S a n k a r ,  

et. al., 1 9 8 7 ) .  A m o n g  t h e  e i g h t  t y p e s ,  t h e  o n e  w i t h  + ,  - ,  -  s i g n s  

r e s p e c t i v e l y  f o r  t h e  c o e f f i c i e n t s  o f  l i n e a r ,  q u a d r a t i c  a n d  i n t e r a c t i o n  t e r m s  

o f  t h e  n u t r i e n t  w a s  c o n s i d e r e d  t o  b e  t h e  n o r m a l  t y p e  f o r  w o r k i n g  o u t  

o p t i m a  o f  a  f e r t i l i z e r  n u t r i e n t  a t  v a r y i n g  S T V s .  T h e r e f o r e ,  i t  i s  n e c e s s a r y  

t o  t a k e  i n t o  a c c o u n t  t h e  a c t u a l  f o r m  o f  r e s p o n s e  t y p e  e x i s t i n g  i n  a n y  g i v e n  

s o i l - c r o p - c l i m a t i c  c o m p l e x  i n  o r d e r  t h a t  t h e  b e s t  u s e  i s  m a d e  o f  t h e  

a v a i l a b l e  f e r t i l i z e r s .

U s i n g  t h e  p l o t  w i s e  d a t a  o n  S T V s ,  a p p l i e d  F Y M  a n d  N ,  P  a n d  

K  f e r t i l i z e r s ,  a n d  t h e  r e s u l t a n t  c a s s a v a  t u b e r  y i e l d ,  m u l t i p l e  r e g r e s s i o n  

m o d e l s  o f  t h e  f o l l o w i n g  c a t e g o r i e s  w e r e  c a l i b r a t e d :
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a. M o d e l  with 15 variables comprising o f  3 linear and 3 quadratic

terms o f  soil nutrients ( SN,  SP and SK ); 3 linear and 3 quadratic 

terms o f  fertilizer nutrients ( FN, FP and FK) and 3 interaction 

terms o f  soil and fertilizer nutrients with available N ( kg ha'1 ) as 

a measure o f  soil N and utilising the data from F() b locks  ( without  

FY M  )

b. A b o v e  with organic carbon % (OC ) as a measure o f  soil N

c. Model  with 15 variables as (a) utilising the data from all plots and

available N as a measure o f  soil  N

d. A s  above with OC as a measure o f  soil N

e. M od e l  with 17 variables comprising o f  all the 15 variables o f  

model  (a) along with linear and quadratic terms o f  FYM variable 

and available N as a measure o f  soil  N

f. A s  above with OC as a measure o f  soil N

The different regression models  are presented in Table-26

along with R 2 values. All the models  calibrated had significant and high



Table- 26. Tuber yield regressed with available and applied nutrients

Particulars Multiple regression equation R2 value

FYM free plots

SN as 
available N

SNas OC

Y = - 94.1056 + 0 8191 SN + 0 6014 SP + 0 0228 SK - 0.005 FN + 0.047 FP + 0.0166 FK - 0 0018 SN2 - 0.0067 SP:
- 0 0001 SK2 - 0 0006 FN2** - 0.0002 FP2 + 0 0001 FK2 + 0.0006 SN FN + 0.0005 SP FP - 0.0002 SK FK

Y = - 33.242 + 184 8988 OC + 0 4854 SP + 0.0307 SK + 0.2037 FN + 0.0696 FP - 0 0008FK - 252 6723 OC:
- 0 0049 SP2 - 0 0002 SK2 - 0 0005 FN2 - 0 0006 FP2 + 0.0001 FK2 - 0.2593 OC FN + 0.0007 SP FP - 0 0001 SK FK

0.7726**

0.7573**

-All plots

With 15 variables

SN as 
available N

SN as OC

Y = - 211.733 + 1 8768 SN** + 0.6042 SP** - 0 0366 SK + 0 1403 FN + 0 0019 FP + 0 0115 FK - 0.004 SN2**
-0.0062 SP2 + 0  0001 SK2- 0.0005 FN2** - 0.0001 FP2 + 0.0001 FK2 - 0.0002 SN FN + 0.0012 SP FP
- 0.0002 SK FK

Y = - 35 3098 + 212 7603 OC + 0.5164 SP* - 0 0254 SK + 0 1681 FN + 0.0193 FP + 0.0133 FK - 262.3305 OC2
- 0.0052 SP2 + 0 0 SK2 - 0 0004 FN2*- 0.0004 FP2 + 0.0001 FK2 - 0 2859 OC FN + 0 0015 SP FP - 0.0001 SK FK

0.6243**

0.5935**

With 17 variables

SN as 
available N

SN as OC

Y = - 184 4717 + 0.4071 FYM - 0.0041 FYM2 +1 6465 SN** + 0 5612 SP** + 0.0006 SK + 0 1366 FN + 0 0067 FP
+ 0.0193 FK - 0.0036 SN2** - 0.0058 SP2 - 0 0 SK2 - 0 0005 FN2**- 0 0001 FP2 + 0 0001 FK2 - 0 0002 SN FN 
+ 00011 SP FP- 00002 SK FK

Y = - 46.4694 + 0 4501 FYM - 0 0051 FYM2 +274.9365 OC + 0 5158 SP* + 0.0103 SK + 0 .1809 FN + 0.0164 FP
+ 0 0178 F K - 383 301 OC2 - 0 0055 SP2 - 0.0001 SK2 - 0 0004 FN2* - 0 0003 FP2 + 0 0 FK2 - 0.3025 OC FN 
+ 0 0013 SP FP- 0 0001 SK FK

0.7171** 

0 7028** 108



coefficients o f  determination as shown by R2 values ( 0 .5 9  to 0 .77  ). This 

indicated that the yield o f  cassava was  related to the STVs  and applied  

nutrients which formed a basis  for predicting fertilizer doses  for various  

purposes. Highly significant regression equations o f  crop yield with soil 

and applied nutrients with coeffic ients  o f  determination > 0 .6 6  have been  

obtained by different workers for different crops in different soils  (Singh 

and Sharma, 1978, Randhawa and Velayutham, 1982, Raniperumal et  

al . ,  1982 and 1984,  Velayutham et. al . ,  1985 and Santhi,  1995). The 

models involving available N as a measure o f  soil N had higher R2 values  

(Table-26)  than the respective models  with organic carbon as a measure  

o f  soil N but the increase w as  only 1-3% in all the cases.

4.2.6.1.1. Fertilizer recommendation fo r  maximum and economic 

yield

From the quadratic regression equation site specific optimum 

doses  o f  nutrients at varying STVs can be derived by differentiation The 

regression equation fitted should have a high and significant coefficient  

o f  determination ( R2 value) more than 0 .66  so that the variation in yield  

is explained by the chosen explanatory variables ( soil  and applied 

nutrients ) at least by 66%. The nutrient in question should also  have the
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( +»■>-) type or n o r m a l  type o f  response behaviour. The ( ) are the

signs the coefficients o f  linear and quadratic terms o f  the applied nutrient 

and the interaction term between the applied and soil  available nutrient. 

Only in a type o f  response situation, the nutrient is said to fo llow

the law o f  diminishing returns and provides for derivation o f  soil  test 

based fertilizer recommendation. The three coefficients  are also required 

to be significant at least at 5% level  o f  s ignif icance for optimisation

The fertilizer recommendation by quadratic polynomial  

surface is made on the assumption that soil  available and fertilizer 

nutrients act in a complementary way with each other in crop production  

implying that the fertilizer requirement decreases  as the STV increases  

and v ice  versa.

A m o n g  the models  calibrated (Table-26) ,  the one with 15 

variables calibrated utilising the data from F0 blocks  and available N as 

a measure o f  soil  N had the highest predictability (77%). But any o f  the 

three fertilizer nutrients (FN, FP or FK) show ed  the n o r m a l  or ( )

type o f  response. In the similar model  with organic carbon as a measure  

o f  soil N, only FN w as  found to have (+ -) type o f  response but
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The model with 17 variables comprising o f  linear, quadratic 

and interaction terms o f  soil available and fertilizer N, P and K nutrients 

cal ibrated with available N, including the linear and quadratic terms of  

FYM variable had 72% predictability which was significant also Among  

the three fertilizer nutrients, only FN show ed the n o r m a l  or ( ) type

o f  response. For FP the response type w as  ( + , - ,+  ) and for FK it was  

( + , + , -  ). Hence optimisation o f  only fertilizer N was  done

Differentiating the regression equation partially with respect  

to FN, the soil test based fertilizer adjustment equation for recommending  

N dose  was  derived as:

FN =  1 3 6 . 6  - 0.2 SN (4 .3 )

This is an adjustment equation o f  the F e r t i l i z e r  N in terms o f  the S o i l

T e s t  N. The FN derived from equation (4 .3 )  is the optimum dose  o f  

fertil izer  N ( kg ha 1 )for maximum tuber yield ( t h a 1 ) o f  cassava at a 

given STV for available N (kg ha'1). Thus the fertilizer adjustment will 

ensure that the yield  remains unaffected at different S T V s  o f  various

no terms or regress ion coefficients  were significant.



1 1 2

fields i f  the fertilizer d oses  are adjusted accordingly (Singh and Sharma,

1978).

The equation (4 .3 )  implied that the yield increased as long 

as the condition in equation (4.4) is satisfied. At higher levels  of fertilizer

FN <; 1 3 6 . 6 - 0 . 2  SN  (4.4)

N ab ove  this level ,  the tuber yield will be decreased In other words,  

fertilizer N has to be applied to the soil upto the level o f  683 kg ha 1 o f  

avai lable  N in order to get maximum tuber yield o f  cassava. The soils  

categorised  as high in available N also need some quantity o f  N to be 

applied to get maximum tuber yield. Under tropical condition, the laterite 

soils  are lo w  in available N and require N fertilization to maximise  

cassava yield.

The equation (4 .3 )  b ecom es  the fo l lowing  for economic

yield.

FN = 136.6 - 0.2 SN - R  (4.5)

where R is the ratio o f  cost o f  one kg o f  fertilizer N to price o f  one kg o f  

cassava  tuber. The fertilizer N derived from the above equation is the
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optimum dose  o f  fertilizer N ( kg ha'1 ) for maximum profit per ha at a 

given STV for available N.

The fertilizer N requirements (FN) for maximum and 

economic yield were calculated by using the above equations for a range 

in STVs for available N ( 100 to 300 kg ha'1 ) and given in Table-27. For 

calculating the fertilizer N requirements for econom ic  yield, the existing  

cos t  o f  one  kg o f  fertilizer N (Rs. 8 .15 )  and the price o f  one kg o f  

cassava  tuber (Rs. 3 .00 )  were taken into account. The results furnished 

in Table-27  clearly indicates that for a range o f  100 to 300  kg ha 1 o f  

available  N in the soil ,  the fertilizer N requirement is reduced from

116.6 to 76 .6  kg ha'1 for maximum yield and from 113.9 to 73 .9  kg 

ha'1 for econom ic  yield.

Similar multiple regression model  calibrated with organic 

carbon as a measure o f  available N in the soil  had also significant and 

higher coeff ic ient  o f  predictability ( 70%). In this model  also, FN had 

( ) type o f  response behaviour while  FP and FK had ( + , - ,  + ) and

( + , + , - )  types o f  response respectively. Hence optimization o f  fertilizer 

N for varying STV o f  organic carbon was  done.
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T a b l e - 2 7 .  F e r t i l i z e r  N  r e q u i r e m e n t  f o r  m a x i m u m  a n d  e c o n o m i c  t u b e r  

y i e l d  a t  v a r y i n g  l e v e l s  o f  a v a i l a b l e  N  i n  t h e  s o i l

Available  N (kg ha ')
Fertilizer N (kg ha 1)

For maximum yield For econom ic  yield

100 1 16.6 1 13.9

150 106.6 103.9

200 96 .6 93 .9

250 86.6 83 ,9

300 76.6 73 .9

The quantitative fertilizer adjustment equations for N at 

varying leve ls  o f  organic carbon in the soil  for maximum and econom ic  

tuber yield w ere  derived.

For maximum yield,

F N  =  2 2 6 .  1 3  -  3 7 8 . 1 3  O C  ...................... ( 4  6 )

where FN is fertilizer N kg ha'1 and OC is organic carbon% in the soil

The equation (4 .6 )  meant that tuber yield o f  cassava  

increases  as long as the condition in equation (4 .7 )  is satisfied



115

In other words,  upto the level o f  0 .60  % OC in the soil ,  

fertilizer N has to be applied to maximise the yield o f  cassava.  For soils  

categorised  as high in organic carbon, no external application o f  N is 

needed to achieve maximum yield. Tropical soi ls  especia l ly  laterite are 

poor in organic matter and require N fertilization for getting maximum  

tuber yield, the quantity o f  which depends upon the content of organic 

carbon or available N in the soil.

For econom ic  yield,

F N  =  2 2 6 .  1 3  -  3 7 8 . 1 3  O C  - 1 . 2 5  R   (4 .8 )

where R is the ratio o f  cost  o f  one kg o f  fertilizer N to sale price o f  one 

kg o f  cassava  tuber.

The fertilizer N requirements for maximum tuber yield varied 

from 188.32 to 37 .07  kg ha'1 ( Table-28 ) at organic carbon contents o f  

0.10 to 0,50% in the soil  whereas it varied from 184.92 to 33 .67  kg ha 1 

for econom ic  tuber yield. For calculating fertilizer N dose  for economic  

yie ld ,  the cost  o f  one kg o f  fertilizer N w as  computed as Rs. 8 15 and

FN s 226. 13 - 378.13 O C  ............... (4.7)
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price o f  one kg cassava  tuber as Rs. 3.00

T a b l e - 2 8 .  F e r t i l i z e r  N r e q u i r e m e n t  f o r  m a x i m u m  a n d  e c o n o m i c  t u b e r  

y i e l d  a t  v a r y i n g  l e v e l s  o f  o r g a n i c  c a r b o n  i n  t h e  s o i l

Organic carbon %
Fertilizer N (kg ha'1)

For maximum yield For econom ic  yield

0.1 188.32 184.92

0.2 150.50 147.10

0.3 1 12.09 109.29

0.4 74 .88 71. 48

0.5 37 .07 33 .67

The soil test calibrations could be done only for the nutrient 

N for maximum and econom ic  yield o f  cassava  at varying STV s  for 

available N or organic carbon. There seems not much difference between  

the maximum and econom ic  d oses  o f  fertilizer N based on the multiple 

regression model  at the prevailing cost  o f  fertilizers and price o f  tuber. 

Thus, the multiple regression model could modify the fertilizer 

recommendations for a change in STV as well as ratio o f  cost o f  fertilizer 

nutrient to that o f  produce making it dynamic so as to ensure more profit 

from fertilizer investment (Singh and Sharrna, 1994).
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The behaviour o f  applied P and K w as  found to produce  

responses other than n o r m a l .  As a result optimisation o f  fertilizer doses  

for P and K could not be done through multiple regression model o f  

quadratic type for maximum and econom ic  tuber yield o f  cassava var. 

M-4 in the laterite soils. Several reports have been given under review o f  

l iterature in which optimisation o f  only N or N and P or none of the 

nutrients w as  poss ib le  ( Singh and Sharma, 1978; T N A U ,  1994; Sankar 

et. al.,  1987,  1988 and 1991 and Santhi,  1995). Sankar (1 9 9 2 )  reported 

that the general and econom ic  fertilizer calibrations were found to exist  

mostly for N and P under all the regression models .

4 . 2 . 6 . 2 .  O p t i m i s a t i o n  o f  f e r t i l i z e r  d o s e s  f o r  d i f f e r e n t  y i e l d  t a r g e t s  -  

T a r g e t e d  y i e l d  m o d e l

The relationship between yield o f  a crop and uptake o f  a 

nutrient will  usually be linear in the normal range o f  soil nutrient status 

and fertilizer application. This implies  that for obtaining a given yield a 

definite quantity o f  the nutrient must be taken up by the crop. Once this 

requirement is known for a given yield , the fertilizer required can be 

estimated taking into account the efficiencies o f  contribution o f  nutrients
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from the soil and fertilizer. The needed parameters for a given soil  type-  

crop-agro-climatic condition are (I) nutrient requirement ( NR)  per unit o f  

produce (grain or econom ic  part); (ii) per cent contribution from the 

available nutrients in the soil (CS)  and per cent contribution from the 

applied fertilizer nutrients (CF).

The data obtained from the STCR experiment provided a 

range in STVs,  nutrient uptake and yield levels  which enabled the 

calculation o f  the above parameters needed for developing targeted yield  

equations.  The calculated values o f  these parameters are presented in 

Table-29  and depicted in Fig. 10.

T a b l e - 2 9 .  B a s i c  d a t a  r e q u i r e d  f o r  c o m p u t i n g  t a r g e t e d  y i e l d  

e q u a t i o n s

N u t r i e n t N R  ( k g  t 1) C S % C F % C O M %

N 6 . 5 8 4 0 . 1 7 5 4 . 3 8 7 8 . 2 4

P A 2 . 3 7 4 1 . 3 3 4 7 . 0 0 5 7 . 3 3

k 2o 6 . 2 8 4 8 . 6 0 5 2 . 6 5 6 9 . 6 6

4.2.6.2. / .  Nutrient requirement oj cassava

Nutrient requirement ( NR)  is one o f  the three basic
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parameters for developing  targeted yield equations. The nutrient 

requirements  in terms o f  N ,  P2O s and K20  in kg per ton o f  tuber were  

worked out using the standard formulae given under 3 . 5 . 1 0 . 1 . 1 .

The es t im ates  showed that cassava  var. M-4 required

6.58 kg N, 2.37 kg P2O s and 6.28 K2()  ha ' to produce one ton o f  tuber 

(Table-29  ). As  already pointed out, cassava  is known to remove large 

quantities o f  nutrients from the soil especially N and K (Thampan, 1979)  

L ow  P requirement o f  cassava as compared to N and K has been 

reported by H oweler  (1 9 8 1 ) ,  CTCRI (1 9 8 3 ) ,  Mohankumar et. al., 

(1 9 8 4 ) ,  Kabeerathumma et. al. ,  (1 9 8 8 )  and Nair et. al.,  (1988) .

The N and K20  requirement for production o f  unit quantity 

o f  tuber is found to be approximately in the 1:1 ratio. Corroborative  

finding has been reported by Rajendran et. al. ,  ( 1976 ) in acid laterite 

soils o f  Kerala. P20 5 requirement is found to be about Vb o f  N and K20  

requirement. The STCR studies in cassava  var. H-226 revealed nutrient 

requirements o f  4 .16, 0 .62 and 4.64 kg ha 1 o f  N, P and K to produce one  

ton tuber as reported by Baskaran et. al.,  (1 9 9 4 )  from Tamil Nadu.

4.2.6.2.2. Soil and fertilizer efficiencies

A know ledge  o f  the nutrient contribution from soil in terms



Soil e ff ic ienc ies  calculated using the formulae given under

3 . 5 . 1 0 . 1 . 2 ,  were 40 .17 ,  41.33 and 48 .60  % for N ,  P20 5 and KaO 

respectively  (Table-29) .  This implies  that 40 .1 7  % o f  soil  available N,  

4 1 .3 3 %  soil  available P20 5 and 48 60% soil  available K^O will be 

available for nutrition o f  cassava var. M-4 in laterite soils.

The fertilizer eff ic ienc ies  worked out using the formulae 

given under 3 . 5 . 1 0 . 1 . 3 .  were 54 .38 ,  47 and 52.65 for N, P2O s and K20  

for cassava  in laterite soils  (Table-29),

It w as  evident that CF values  were higher than CS values.  

The increase  in CF values  for N and K could be attributed to split 

application o f  these nutrients (3 splits). The phosphatic fertilizer used 

was Mussorie rock phosphate and gradual solubilization and availability  

o f  P from it might have contributed for enhanced CF value for fertilizer 

P. M ussor ie  rock phosphate along with FYM has been found to be a 

better source o f  P by Kabecrathumma and Mohankumar (1 9 9 0 )  for

1 2 0

of percentage of STV and from fertilizer and organic manure in terms of

percentage of added nutrients is essential for recommending balanced

fertilization for targeted yield of crops.



N P,0, K,0
Fig. 10. Nutrient requirement and efficiency of nutrient contribution from 

soil, fertilizers and FYM for cassava var. M-4 in laterite soil.
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c assava  in acid laterite soil  due to s lo w  and steady rate o f  release o f  P 

from it.

4.2.6.2.3. Organic manure efficiency

The organic manure eff ic ienc ies  (C O M ) for N, P and K 

nutrients were worked out adopting the formulae given under 3 .5 .1 0 .1 .4

COM values were 78.24,  57.33 and 69.66 % for N, P20 5 and 

K20 .  These values were higher than CS and CF values (Table-29).  Lesser  

lo ss  o f  nutrients from organic manure might have contributed for 

increased  e f f ic iency  o f  FYM  than those o f  soil and fertilizers. The  

increased uptake o f  nutrients in these plots is reflected in higher tuber 

yield o f  cassava in the plots in which only FYM w as  applied as external 

source o f  nutrients.

4.2.6.2.4. Fertilizer prescription fo r  targeted yield o f  cassava

The fertilizer adjustment equations developed as given under

3 . 5 . 1 0 . 2 .  for prescribing fertilizers for specif ic  yield targets o f  cassava  

without FY M  are as fo l low s  :

F N  =  1 2 . 1 0  I  -  0 . 7 4  S N (4 .9)



1 2 2

F P , 0 5 =  5 . 0 4  T - 2 . 0 2  S P  .................... ( 4  1 0 )
I

F K 20  =  1 1 . 9 3  T -  1 . 1 0  S K   ( 4 1 1 )

where FN, FP20 ,  and FK20  are fertilizer N, P20 5 and K20  respectively  

in kg ha'1 , T is the target o f  tuber yield in t ha'1 and SN ,  SP and SK are 

soil available N,  P and K in kg ha'1 respectively  .

The fertilizer recommendations based on the above equations  

are more quantitative, precise and meaningful because the combined use  

o f  soil and plant analysis is involved in it. Marschner (1986)  and Koshino  

( 1 9 9 4 )  have emphasised the need for combined use o f  soil and plant 

analys is  for recommending fertilizers for crops than one method alone

With FYM, the equations are as given below:

F N  =  1 2 . 1 0  T  -  0 . 7 4  S N  -  1 . 4 4  O N  ...................( 4  1 2 )

F P 20 5 =  5 . 0 4  T  -  2 . 0 2  S P  - 2 . 7 9  O P  ..................... ( 4  1 3 )

F K zO  =  1 1 . 9 3  T -  1 . 1 0  S K -  1 . 5 8  O K  ..................... ( 4  1 4 )

where  O N ,  OP and OK are quantities o f  N ,  P and K supplied  

through organic manure in kg ha'1 . Similar fertilizer prescription  

equations for specific yield targets o f  rice in Kerala have been reported
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by Swadija e t . al. , (  1993) and KAU ( 1996).

The integrated use o f  organic manure and fertilizers will lead 

to a considerable  saving in fertilizers as seen from the targeted yield 

equations with FYM. This  is in conformity with the findings ol 

Duraisamy et. a l . , ( 1 9 8 9 ) ,  Prasad and Prasad (1 9 9 3 )  and Santhi (1995) .  

O rganic  manures build up soil fertility for fertilizers to be fruitful. The 

organics  promote soil fertility in physical and biological terms tor the 

inorganics to act with higher use efficiency. Substituting at least a part ot 

fertilizer N with organics  and bio logical  sources will keep the eco logy  

sound and help in sustainable agriculture.

Based  on targeted yield equations,  ready reckoners  can be 

prepared for prescribing fertilizer d oses  either as inorganics alone or in 

combination with organics for specif ic  yield targets at varying STVs  

keeping in v iew the availability o f  organic source and financial resource  

o f  the farmer.

A m ong the various methods o f  formulating fertilizer 

recommendation, the one based on yield targeting is unique in the sense  

that this method not only indicates soil  test based fertilizer dose  but also
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the leve l  o f  yield the farmer can hope to achieve if good agronomy is 

fo llowed in raising the crop {Velayutham, 1979). From the point of view  

o f  soil-plant system, this approach is also unique in the sense  that it 

provides  the scientif ic  basis  for balanced fertilization not only between  

the fertilizer nutrients themselves  but also that with the soil available  

nutrients. The sum o f  the available quantities from the soil  and fertilizer 

together for the different nutrients should be in the same ratio in which  

they are actually needed by the crop and it is poss ible  only by fertilizer 

application for targeted yield o f  crops (Ramamoorthy, 1993).

Fertilizer use and yield targets can be manipulated both for 

maintaining soil  fertility and for obtaining higher profits from fertilizer 

investment.  The estimate o f  fertilizer requirement for the assigned  

production targets in an area for different crops can be worked out based  

on y ie ld  targeting and nutrient index o f  soil  fertility. Based on the 

efficiency o f  crops to utilise native and applied nutrients, fertilization o f  

crops could be regulated so as to obtain high fertilizer use eff ic iency for 

a crop sequence.  Under conditions o f  fertilizer scarcity or with limited 

resources, a farmer can obtain higher production by covering large area 

with lower yield targets (higher than yield levels normally obtained) than
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by applying the same quantity o f  fertilizers over smaller acreage with 

higher yield target ( Ramamoorthy and Velayutham, 1974; Chand et. al.,  

1984 and Velayutham et. al. ,  1985).

4 . 2 . 7 .  C r i t i c a l  l e v e l s  o f  s o i l  t e s t  v  a l u e s

The soil test based fertilizer adjustment equations for specific  

y ie ld  targets also provide the means for calculating critical leve ls  o f  

nutrients in the soil above which response to fertilizer application cannot  

be expected  for the indicated targets o f  yield ( Randhawa and 

Velayutham, 1982,  Chand et. al . ,  1984 and Santhi,  1995). The critical 

levels  o f  available N ( K M n 0 4-N ) ,  P (Bray-P) and K ( N H 4O A c-K )  in the 

laterite soil  were calculated when fertilizers alone were used and under 

integrated use o f  organics and fertilizers for cassava.  The results are 

presented in Table-30.

When fertilizers alone were used, the critical levels  o f  

avai lab le  N ,  P  and K  were 2 45 .3 ,  37. 4 and 162.7 kg ha 1 respectively  

(T a b le -3 0 )  to achieve 15 t ha'1 o f  tuber yield This means that no 

fertilizer need be applied above these S T V s  o f  available N, P and K to 

ach ieve  an yield target o f  15 t ha'1. Similarly, the critical levels  o f



T a b l e  3 0 .  C r i t i c a l  l e v e l s  o f  s o i l  t e s t  v a l u e s  i n  r e l a t i o n  t o  f e r t i l i z e r  r e q u i r e m e n t  f o r  s p e c i f i c  y i e l d  t a r g e t s

Yield 
target 
(t ha'1)

STVs (kg ha'1) beyond which fertilizer response is negligible

With fertilizers alone With fertilizers + 6.25 t ha'1 
FYM

With fertilizers + 12.5 t ha'1 
FYM

Available Available Available Available Available Available Available Available Available
N P K. N P K N P K.

15 245.3 37.4 162.7 196.6 26.1 147.7 148.0 14.8 132.8

20 327.0 49.9 216.9 278.4 38.6 202.0 229.7 27.3 187.0

25 408.8 62.4 271.1 360.1 51.1 256.2 311.5 39.8 241.2
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available N ,  P and K were 327 ,  4 9 .9  and 2 1 6 .9  kg ha 1 respectively  

for 20 t h a 1 o f  yield target. The critical levels  were increased to 408 .8 ,  

6 2 .4  and 271.1 kg ha'1 o f  avai lable N, P and K respectively  when the 

tuber yie ld  target w as  increased to 25 t ha'1. So the critical level will be 

increased with increase in the yield target. Corroborative results have  

been reported by Chand et. al. ,  ( 1 9 8 6 )  in green gram and Santhi (1995)  

in rice. Randhawa and Velayutham (1 9 8 2 )  have also reported critical 

leve ls  o f  S T V s  in relations to fertilizer requirements for different crops  

in different types  o f  soils  along with the yield leve ls  the soil nutrients 

can support.

Under integrated use o f  organics and fertilizers,  the critical 

S T V s  w ere  reduced than when fertilizers alone were used (Table-30).  

The critical levels  were further reduced with increase in the dose  o f  

organics  (FYM ).  This in turn would result in saving o f  fertilizers. The 

contribution o f  N, P and K from FYM under integrated use o f  FYM and 

fertil izer  have led to attaining o f  critical levels  o f  nutrients in the soil 

w el l  in advance as compared to that o f  fertilizer alone. This is in 

agreement with the findings o f  Sanlhi (1995) .
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The soil test based fertilizer prescription equationshave to be 

test veri f ied  in farmers’ fields before recommending for large scale  

adoption. Hence technology  verification trial w as  undertaken in the 

laterite soil  in three farmers’ fields at Koliyoor,  Kalliyoor and 

Kakkamoola o f  Thiruvananthapuram district and Instructional farm, 

Vellayani.

The fertilizer doses  for three yield targets o f  1 5, 20 and 

25 t ha'1 o f  cassava  tuber w ere  compared with POP recommendation o f  

fertilizers (K A U , 1993) and fertilizer recommendation by the Soil Testing  

Laboratory, Thiruvananthapuram. The fertilizer doses  for different yield 

targets,  based on soil  tests were worked out using targeted yield  

equations derived from the STCR experiment (4 12. to 4 14).

4 . 3 . 1 .  S o i l  A n a l y s i s

The soil samples  from all locations were analysed to work 

out the fertilizer dose  and the results are furnished in T a b le -3 1 .

4.3. Technology verification trial

The soils were acidic with pH o f  4 .5  to 5.2.  The soils  were



Plate 11. Technology verification trial at

Instructional Farm, Vellayani.

Plate 12. Technology verification trial in 

farmer’s field at Koliyoor.





Plate 13. Technology verification trial in

farmer’s field at Kalliyoor.

Plate 14. Technology verification trial in 

farmer’s field at Kakkamoola.
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lo w  in organic carbon ( 0 . 17 to 0 .27%  ) and available N ( 109.8 to

2 0 0 .7  kg ha'1) at all locations.  The field at Koliyoor was medium in 

available P (13.5 kg ha'1) while  all others were high in available P ( 2 5 . 5  

to 42 kg ha'1) status. With respect to K, the field at Koliyoor w as  low in 

avai lab le  K (72 kg ha'1), while  those  at Koliyoor and Vellayani were  

medium (192  and 120 kg ha"1 respectively)  and the field at Kakkamoola  

w as  high in avai lable K (360  kg ha ') content.

T a b l e  3 1 .  S o i l  a n a l y s i s  p r i o r  t o  t e c h n o l o g y  v e r i f i c a t i o n  t r i a l

Location PH

Organic

carbon

(%)

Available  

N (kg ha 1)

Available  

P (kg h a ')

Available  

K (kg ha ')

Koliyoor 5.0 0.27 200 .7 13.5 72

Kalliyoor 4.5 0.22 150.5 25.5 192

Kakkamoola 5.2 0.20 109.8 33.0 360

Vellayani 4.5 0.17 156.8 42.0 120

4 . 3 . 2 .  F e r t i l i z e r  p r e s c r i p t i o n

The fertilizer d oses  fixed for different treatments are 

presented in Table-32. The fertilizer d oses  for different yield targets 

were worked out using targeted yie ld equations (4.12 to 4 . 14)  based
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T able 32. F ertilizer doses for technology verification trial

Location Treatments
Fertilizer doses (kg ha 1)

N P A k 2o

Koliyoor POP 50.00 50.00 50.00

STL 59.00 47.00 59 00

15 (t ha ') - 25.33 83.25

20 (t h a 1) 57.48 50.53 142.90

25 (t h a 1) 1 17.98 75.73 202.55

Kalliyoor POP 50.00 50.00 50.00

STL 59.00 24.00 42.00

15 (t h a 1) 34.13 1.09 -

20 (t ha"1) 94.63 26.29 10.90

25 (t ha"1) 155.13 51 49 70.55

Kakkainoola POP 50.00 50.00 50.00

STL 59.00 13.00 13.00

15 (t ha"1) 64.25 - -

20 (t ha"1) 124.75 11.14 -

25 (t ha"1) 185.25 36.34 -

Vellayani POP 50.00 50.00 50.00

STL 59.00 13.00 42.00

15 (t h a 1) 29.47 - 30.45

20 (t ha"1) 89.97 - 90.10

25 (t ha"1) 150.47 18.16 149.75



1 3 1

Since the effects o f  F, ( 6.25 t ha'1 ) and F (12.5 t hs/ ) 

leve ls  o f  FYM on tuber yield o f  cassava were found to be on par 

(Table-23) and also the average response per ton o f  FYM was more at 

F, level than at F2 level as observed in the main experiment (Table-24),

the FYM dose for the verification trial was fixed as 6.25 t ha'1. 

The fertilizer doses for different yield targets were fixed after deducting 

the contribution o f  nutrients from FYM On an average the FYM used for 

verification trial contained 0 .4 , 0.3 and 0.2% o f  N, P20< and KaO 

respectively.

The STL recommendation for N was higher than that o f  the 

POP recommendation o f  50 kg ha'1 at all locations since the fields were 

low in organic carbon and available N. The recommendation was 59 kg 

N ha 1 for all fields which tested 0.17 to 0.27% organic carbon and

109.8 to 200.7  kg ha 1 o f  available N.

The STL recommendation for P was slightly reduced than 

POP recommendation o f  50 kg P20 ,  ha'1 at Koliyoor (47 kg P2 Q. ha1 ) 

where available P was medium and considerably reduced at other

on soil tests.
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locations where available P in soil w as high. For fields testing 33 and 

42 kg available P ha'1 at Kakkamoola and Vellayani respectively, the STL 

has recom m ended the same quantity o f  fertilizer P (13 kg P20«; ha ')

With respect to K, the STL, recommendation w as higher than 

POP recom m endation o f  50 kg K2C) ha'1 at K oliyoor (5 9  kg K^O haf ) 

w here available K w as lo w  and considerably reduced to I 3 kg K20  ha 

at K akkam oola w here available K content w as high. At Kalliyoor and 

V ellayani, the STL recom m endation w as same (42 kg K20  ha'1) even  

though the ST Vs for available K w ere 192 and 120 kg h a 1.

Although the STL, could modify the fertilizer doses  depending  

on soil nutrient status, it is not possible to precisely quantify the fertilizer 

requirement for varying STV s falling within the same fertility c lass  or to 

quantify the fertilizer requirement for specif ic  y ield  targets.

A critical study o f  the data in Table-32 indicates that the 

fertilizer requirement decreased with increase in STVs and increased with 

increase in yield targeted as established in the AICRP for Investigations  

on STCR Correlation.

The fertilizer dose for N varied from 0 to 6 4 .2 5  kg ha for



an yield target o f 15 t ha 1 with STVs for available N varying from 109 8 

to 200 .7  kg ha '' ( Table-32 ). The critical level for available N with 

6.25 t ha'1 FYM for an yield target o f  15 t ha'1 has been calculated as 

196.6 kg ha '* (Table-30). Flence no fertilizer N was required at Koliyoor 

for the yield target o f  15 kg ha '' where available N was 200.7 kg ha ' 

With 6.25 t ha '* o f  FYM, the critical levels o f  STVs o f  available N for 

yield targets o f  20 and 25 t ha 1 were 278.4 and 360 1 kg ha 1 In all 

locations, the available N was lower than these values and hence 

fertilizer N was applied to achieve 20 and 25 t h a o f  tuber yield. For the 

yield targets o f  20 and 25 t ha the fertilizer dose for N varied from 

57.48 to 124.75 and 117.98 to 185.25 kg ha '' depending on the content 

o f  available N in the soil.

The fertilizer dose for P varied from 0 to 25 .33 , 0 to 50.53  

and 18.16 to 75.73 kg P2O s ha'1 for the yield targets o f  15, 20 and 

25 t ha'1 (Table- 32). The critical STV for available P with 6.25 t ha1 

o f  FYM for the yield target o f  15 t ha 1 was 26.1 kg ha 1 (Table 30) 

Hence no P was required to apply at Kakkamoola and Vellayani For the 

target o f  20 t ha '' o f  tuber yield, the critical value for available P has 

been worked out as 38.6 kg ha 'l and hence no fertilizer P was applied

1 3 3
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at Vellayani for this yield target. Since the available P was less than the 

critical value o f  5 1 . 1 kg ha for 25 t ha o f  yield target, fertilizer P was 

applied at all locations depending on available P status.

The fertilizer K requirements varied from 0-83 .25 , 0-142.90  

and 0-202 .55  kg K20  ha 1 for the yield targets o f  15, 20 and 25 t ha“* 

depending on the content o f  available K in each location (Table-32) No 

fertilizer K was applied at Kalliyoor for 15 t ha 1 o f  yield target since 

available K was more than the critical value o f  147 7 kg ha 1 (1 able-30). 

Since the available K content o f  the field at Kakkamoola was more than 

the critical STVs for available K for yield target o f  I 5, 20 or 25 t ha \  no 

fertilizer K was applied for any yield target.

The fertilizer doses for N, P and K for specific yield targets 

based on targeted yield approach varied at all locations depending on the 

STVs. Hence fertilizer recommendation based on this approach is site 

specific, quantitative and more precise than the STL recommendation 

It enables the balanced use o f  soil and fertilizer nutrients. In balanced 

fertilizer use, the nutrient ratios arc dynamic and vary not only with the 

STVs but also with a change in the yield target (Tandon, 1976).
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The tuber yield obtained due to treatments from each location  

and the mean values are given in Table-33.

The results in Table-33  clearly brings out the importance o f  

so il  test in g  for efficient fertilizer use to achieve higher crop 

production. A m ong the treatments, the POP recommendation recorded  

the lo w est  tuber yield. This is in agreement with the finding o f  Kadam 

et.  al . ,  (1 9 8 5 )  in groundnut at Rahuri. The soil test based fertilizer 

recommendation arrived at by using the fertilizer prescription equations  

for an y ie ld  target o f  25 t ha"1 o f  cassava  tubers registered the highest 

tuber yield at all locations except Koliyoor wherein the y ield  target o f  20 

t ha"1 registered the highest tuber yield. A m ong the locations, Koliyoor  

recorded the highest y ield  for all the treatments except for the yield  

target o f  25 t ha"1 for which Vellayani recorded the highest tuber yield

The mean tuber yield  obtained varied from 14.32 to 

22.39  t ha'1 ( Table-33 ) with the highest for the yield target o f  25 t ha 1 

and the low est  for the POP recom mendation (Fig. II ). An increase o f  

11.5% in the yield o f  cassava in laterite soil has been reported earlier for

4.3.3. T u b e r  yield  ach iev ed



Table 33. Tuber yield of cassava as influenced by different fertilizer doses

Treatment
Tuber yield (t h a 1) Achievement

Koliyoor Kalliyoor Kakkamoola Vellayani Mean (%)

X 2 test

POP 16.00 10.22 15.56 15.48 14.32 - -

STL 17.90 11.51 16.22 16.13 15.44 - -

15 (t h a 1) 16.78 13.77 16.56 16.49 15.98 106.53 0.62 ns

20 (t ha'1) 22.67 18.70 21.78 21.83 21.25 106.3 0.77 ns

25 (t h a 1) 20.35 20.80 23.33 25.06 22.39 8 9 6 1.68 ns

CD 2.468

ns - not s ign if ican t



P O P  S T L  1 5  t/h a 2 0  t/ha 2 5  t/ha

Fig. 11. Tuber yield of cassava as influenced by different fertilizer doses.
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( 1 9 8 9 )  a n d  B a s k a r a n  et. a l,  ( 1 9 9 4 )  c o u l d  a l s o  a c h i e v e  h i g h e r  y i e l d  

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

4.3.4. Economics o f  fertilizer application

T h e  e c o n o m i c s  o f  f e r t i l i z e r  a p p l i c a t i o n  i n  t e r m s  o f  n e t  

i n c o m e ,  b e n e f i t  c o s t  r a t i o  ( B C R ) ,  n e t  r e t u r n s  p e r  r u p e e  i n v e s t e d  a n d  

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

T a b l e - 3 4 .  - T h e  m e a n  v a l u e s  o f  e c o n o m i c  p a r a m e t e r s  a r e  g i v e n  in  

T a b l e - 3 5 .

T h e  e c o n o m i c s  o f  c a s s a v a  c u l t i v a t i o n  w a s  w o r k e d  o u t  

c o n s i d e r i n g  t h e  c o s t  o f  c u l t i v a t i o n  ( e x c l u d i n g  t h e  c o s t  o f  f e r t i l i z e r s )  a s  

R s .  2 2 , 5 0 0  p e r  h a  u n i f o r m l y  f o r  a l l  t r e a t m e n t s ,  c o s t  o f  o n e  k g  o f  

f e r t i l i z e r  N ,  P 2O s a n d  K 20  a s  R s .  8 . 1 5 ,  R s .  1 1 . 2 5  a n d  R s .  7  r e s p e c t i v e l y  

a n d  c o s t  o f  t u b e r  a s  R s .  3  p e r  k g .

T h e  S T L  r e c o m m e n d a t i o n  r e g i s t e r e d  h i g h e r  n e t  i n c o m e ,  B C R  

a n d  n e t  r e t u r n s  p e r  r u p e e  i n v e s t e d  t h a n  t h e  P O P  r e c o m m e n d a t i o n  a t  a l l  

l o c a t i o n s  ( T a b l e - 3 4 ) .  S i m i l a r  r e s u l t s  h a v e  b e e n  r e p o r t e d  b y  K A U  

( 1 9 9 2 )  a n d  S w a d i j a  et. a l,  ( 1 9 9 3 )  i n  r i c e .  T h e  f e r t i l i z e r  d o s e s  b a s e d  o n
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Table 34. Economic evaluation of different fertilizer doses for

cassava at each location

Lo
ca

tio
n

Treatments

Cost of  
fertilizers 

per ha 
(Rs.)

Net 
income 
per ha
(Rs.)

BCR

Net 
returns 

per rupee 
invested 

(Rs.)

Returns per 
rupee 

invested on 
fertilizers 

(Rs.)

POP 1320.00 28180 2.18 1.18 22.35

to
STL 1422.60 33777 2.41 1.41 24.74

o
15 (t ha'1) 862.25 30978 2.33 1.33 36.93

20 (t ha'1) 2047.45 47463 2.93 1.93 24.18

25 (tha-1) 3237.70 39312 2.56 1.53 13.14

POP 1320.00 10840 1.46 0.46 9.21

w-i STL 1044.85 14985 1.64 0.64 15.34
qo>. • m 15 (t ha'1) 288.35 25222 1.99 0.99 79.10

20 ( t h a 1) 1143.75 36456 2.54 1.54 32.87

25 (t ha'1) 2345.25 41555 2.67 1.67 18.72

POP 1320.00 26860 2.13 1.13 21.35

'o STL 718.10 29442 2.27 1.27 42.00

15 (t ha’1) 521.60 30658 2.33 1.33 59.78

20 (t ha'1) 1142.50 45697 2.93 1.93 41.00

25 (t ha'1) 1912.75 45577 2.87 1.87 24.83

POP 1320.00 26620 2.12 1.12 21.17

STL 921.10 28969 2.24 1.24 32.45

l 15 (t ha'1) 461.50 30508 2.34 1.34 67.11

> 20 ( t h a 1) 1363.50 . 45626 2.91 1.91 34.46

25 (t ha'1) 2483.15 54197 3.17 2.17 22.83
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Table 35. Economics of cassava cultivation as influenced by 

different fertilizer doses

T r e a t m e n t

M e a n  v a l u e s

N e t  

i n c o m e  p e r  

h a  ( R s . )

B C R

N e t  r e t u r n s  p e r  

r u p e e  i n v e s t e d  

( R s . )

R e t u r n s  p e r  r u p e e  

i n v e s t e d  o n  

f e r t i l i z e r s  ( R s . )

P O P 2 3 1 2 5 1 .9 7 0 . 9 7 1 8 .5 2

S T L 2 6 7 9 3 2 . 1 4 1 .1 4 2 8 .6 3

1 5  ( t h a ' 1) 2 8 6 6 6 2 . 2 5 1 .2 5 6 0 . 7 3

2 0  ( t  h a '1) 4 3 8 1 0 2 . 8 3 1 .8 3 3 3 .1 3

2 5  ( t h a ' 1) 4 5 1 6 0 2 . 8 2 1 .8 1 1 9 .8 8

C D 0 . 3 1 3 0 . 3 2 3 1 8 .4 4 0

t a r g e t e d  y i e l d  e q u a t i o n s  f o r  a l l  y i e l d  t a r g e t s  r e c o r d e d  h i g h e r  n e t  i n c o m e ,  

B C R  a n d  n e t  r e t u r n s  p e r  r u p e e  i n v e s t e d  o v e r  t h e  S T L  a n d  P O P  

r e c o m m e n d a t i o n s  e x c e p t  a t  K o l i y o o r .  A t  K o l i y o o r ,  t h e  f e r t i l i z e r  d o s e  f o r  

t h e  y i e l d  t a r g e t  o f  1 5  t  h a ' 1 r e c o r d e d  l o w e r  n e t  i n c o m e ,  B C R  a n d  n e t  

r e t u r n s  p e r  r u p e e  t h a n  t h e  S T L  r e c o m m e n d a t i o n  b u t  h i g h e r  t h a n  t h e  

P O P  r e c o m m e n d a t i o n .  T h e  f e r t i l i z e r  d o s e ^ f o r  2 0  a n d  2 5  t  h a ’1 s h o w e d  

h i g h e r  n e t  i n c o m e ,  B C R  a n d  n e t  r e t u r n s  p e r  r u p e e  i n v e s t e d  t h a n  t h e  S T L  

a n d  P O P  r e c o m m e n d a t i o n s .  T h e  a v a i l a b l e  P  a n d  K  s t a t u s  o f  t h e  f i e l d  a t
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K o l i y o o r  w a s  l o w  a n d  h e n c e  m o r e  f e r t i l i z e r s  w e r e  n e e d e d  t o  g e t  t h e  y i e l d  

t a r g e t  o f  1 5  t  h a ' 1. H o w e v e r ,  t h e  y i e l d  o b t a i n e d  w a s  p r o p o r t i o n a t e  t o  

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

e c o n o m i c  p a r a m e t e r s  w a s  a l s o  n o t i c e d .

T h e  s u p e r i o r i t y  o f  f e r t i l i z e r  d o s e  b a s e d  o n  t a r g e t e d  y i e l d  

a p p r o a c h  o v e r  t h e  g e n e r a l  r e c o m m e n d e d  d o s e  o r  b l a n k e t  r e c o m m e n d a t i o n  

i n  r e c o r d i n g  h i g h e r  n e t  r e t u r n s  a n d  B C R  h a s  b e e n  h i g h l i g h t e d  b y  T a n d o n  

( 1 9 7 6 ) ,  D o h a r e y  et. a l , ( 1 9 7 7 ) ,  C h a n d  et. a l,  ( 1 9 8 4 ) ,  D e v  et. a l, 

( 1 9 8 5 ) ,  K a d a m  et. a l,  ( 1 9 8 5 )  a n d  R a n i p e r u m a l  et. a l,  ( 1 9 8 6  a n d  1 9 8 7 ) .  

T h e  b l a n k e t  r e c o m m e n d a t i o n  h a s  l e a d  t o  a n  i n d i s c r i m i n a t e  u s e  o f  

f e r t i l i z e r s  a s  r e p o r t e d  b y  D o h a r e y  et. a l,  ( 1 9 7 7 ) .

T h e  r e t u r n s  p e r  r u p e e  i n v e s t e d  o n  f e r t i l i z e r s  w a s  t h e  h i g h e s t  

f o r  t h e  l o w e r  y i e l d  t a r g e t  o f  1 5  t  h a ' 1 a t  a l l  l o c a t i o n s  a n d  t h e  l o w e s t  f o r  

t h e  P O P  r e c o m m e n d a t i o n  e x c e p t  a t  K o l i y o o r  ( T a b l e - 3 4 ) .  T h e  S T L  

r e c o m m e n d a t i o n  h a s  l e a d  t o  l o w e r  r e t u r n s  p e r  r u p e e  i n v e s t e d  o n  

f e r t i l i z e r s  t h a n  a l l  t h e  y i e l d  t a r g e t s  a t  K a l l i y o o r ,  h i g h e r  t h a n  t h e  y i e l d  

t a r g e t  o f  2 0  a n d  2 5  t  h a '1 a t  K o l i y o o r  a n d  K a k k a m o o l a  a n d  h i g h e r  t h a n  t h e  

y i e l d  t a r g e t  o f  2 5  t  h a ' 1 a t  V e l l a y a n i .
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T h e  s t a t i s t i c a l  a n a l y s i s  o f  t h e  d a t a  o n  e c o n o m i c s  o f  f e r t i l i z e r  

a p p l i c a t i o n  ( T a b l e - 3 5 )  c l e a r l y  b r i n g s  o u t  t h e  c o s t  e f f e c t i v e n e s s  o f  

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

o r g a n i c s  ( F i g .  1 2 )  a s  r e p o r t e d  b y  R a n i p e r u m a l  et. aL, ( 1 9 8 8 ) ,  D u r a i s a m y  

et. at., ( 1 9 8 9 )  a n d  B a s k a r a n  et. at., ( 1 9 9 4 ) .

R a n i p e r u m a l  et. aL, ( 1 9 8 6  a n d  1 9 8 7 )  a n d  V e r m a  et. aL,
■u

( 1 9 8 7 )  h a v e  a l s o  r e p o r t e d  t h a t  t h e  B C R  t e n d e d  t o  d e c r e a s e  w i t h  i n c r e a s e  

i n  y i e l d  t a r g e t s .  I n  t h e  p r e s e n t  s t u d y ,  t h e  B C R  s h o w e d  a n  i n c r e a s i n g  

t r e n d  u p t o  t h e  h i g h e s t  y i e l d  t a r g e t  o f  2 5  t  h a ' 1 a t  K a l l i y o o r  a n d  V e l l a y a n i  

a n d  o n l y  u p t o  2 0  t  h a ' 1 a t  K o l i y o o r  a n d  K a k k a m o o l a .

T h e  f e r t i l i z e r  d o s e s  f o r  t h e  y i e l d  t a r g e t s  o f  2 0  a n d  2 5  t  h a ' 1 

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

t o  B C R  a n d  n e t  r e t u r n s  p e r  r u p e e  i n v e s t e d  ( T a b l e - 3 5 ) .  A l l  o t h e r  

t r e a t m e n t s  w e r e  f o u n d  t o  b e  o n  p a r .  H i g h e r  B C R  i n  a l l  t h e  y i e l d  t a r g e t  

t r e a t m e n t s  a s  c o m p a r e d  t o  b l a n k e t  r e c o m m e n d a t i o n  h a s  b e e n  r e p o r t e d  b y

R a n i p e r u m a l  et. aL, ( 1 9 8 6 ) ,  V e r m a  et. aL, ( 1 9 8 7 )  a n d  D u r a i s a m y  et. aL,
\

( 1 9 8 9 ) .

T h e  r e t u r n  p e r  r u p e e  i n v e s t e d  o n  f e r t i l i z e r s  o b t a i n e d  w i t h  t h e
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l o w e s t  y i e l d  t a r g e t  o f  1 5  t  h a ' 1 ( R s . 6 0 . 7 3 )  w a s  s i g n i f i c a n t l y  h i g h e r  t h a n  

t h o s e  w i t h  a l l  o t h e r  t r e a t m e n t s  ( T a b l e - 3 5 ) .  W i t h  t h e  c o s t  o f  c u l t i v a t i o n  

e x c l u d i n g  t h e  c o s t  o f  f e r t i l i z e r s  r e m a i n i n g  t h e  s a m e ,  t h e  l o w e r  y i e l d  t a r g e t  

o f  1 5  t  h a ' 1 c o u l d  b e  a c h i e v e d  i n  a l l  l o c a t i o n s  a t  a  c o s t  o f  f e r t i l i z e r s  

r a n g i n g  f r o m  R s . 2 8 8 . 3 5  t o  8 6 2 . 2 5  ( T a b l e - 3 4 )  w h i c h  w a s  l o w e r  t h a n  a l l  

o t h e r  t r e a t m e n t s .  T h i s  h a s  l e d  t o  t h e  h i g h e s t  r e t u r n s  o n  f e r t i l i z e r  

i n v e s t m e n t  a t  l o w e r  y i e l d  t a r g e t  o f  1 5  1 h a ' 1. T h i s  i s  i n  a g r e e m e n t  w i t h  t h e  

f i n d i n g s  o f  S w a d i j a  et, al., ( 1 9 9 3 )  i n  r i c e .

A c c o r d i n g  t o  t h e  l a w  o f  m i n i m u m ,  t h e  a c t u a l  y i e l d  o b t a i n e d  

i s  t h a t  g i v e n  b y  t h e  l i m i t i n g  n u t r i e n t .  T h e r e f o r e ,  w h e n  f e r t i l i z e r  i s  a p p l i e d  

f o r  l o w e r  y i e l d  t a r g e t s ,  t h e  e x c e s s  o f  s o i l  n u t r i e n t s  o v e r  a n d  a b o v e  t h e  

y i e l d  l i m i t i n g  n u t r i e n t  w h i c h  a r e  u n u t i l i s e d  b y  t h e  c r o p  u n d e r  u n f e r t i l i z e d  

c o n d i t i o n s  c o n t r i b u t e  f a v o u r a b l y ,  w i t h  n o  e x t r a  c o s t  o f  i n p u t  a n d  t h e r e b y  

i n c r e a s e  t h e  p e r  c e n t  p r o f i t a b i l i t y .  T h e r e f o r e ,  t h e  o u t p u t  t o  i n p u t  r a t i o  

w o u l d  b e  t h e  h i g h e s t  u n d e r  c o n d i t i o n s  o f  f e r t i l i z e r  a p p l i c a t i o n  f o r  l o w e r  

y i e l d  t a r g e t s .  I n  t h i s  w a y ,  l o w e r  y i e l d  t a r g e t s  i n  f a c t  w i l l  a l s o  r e s u l t  in  

g r e a t e r  r e t u r n s  f r o m  f e r t i l i z e r  i n v e s t m e n t  ( S i n g h  a n d  S h a r m a ,  1 9 7 8 ) .  

A l t h o u g h  t h e  h i g h e s t  r e t u r n  p e r  r u p e e  o n  f e r t i l i z e r s  w a s  o b t a i n e d  a t  

l o w e r  y i e l d  t a r g e t  ( 1 5  t  h a ' 1) ,  t h e  h i g h e s t  n e t  i n c o m e  w a s  o b s e r v e d
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u n d e r  t h e  h i g h e s t  y i e l d  t a r g e t  ( 2 5  t h a ' 1) .  C o r r o b o r a t i v e  r e s u l t s  h a v e  

b e e n  r e p o r t e d  b y  S w a d i j a  et. aL, ( 1 9 9 3 )  i n  r i c e .

I f  m a x i m u m  p r o f i t  p e r  h a  ( i n  t e r m s  o f  n e t  i n c o m e ,  B C R  a n d  

n e t  r e t u r n s  p e r  r u p e e )  i s  t h e  m o t i v e  t h e  f a r m e r  c a n  a d o p t  f e r t i l i z e r  d o s e  

f o r  t h e  y i e l d  t a r g e t  o f  2 0  t  h a " 1 a n d  f o r  t h e  h i g h e s t  r e t u r n s  o n  f e r t i l i z e r  

i n v e s t m e n t  h e  c a n  a d o p t  f e r t i l i z e r  d o s e  f o r  1 5  t  h a ' 1. T h e  m a r g i n a l  

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

i n v e s t m e n t  i s  c o m p a r a t i v e l y  l e s s e r  a n d  a c h i e v e  m a x i m u m  b e n e f i t  o u t  o f  

h i s  l i m i t e d  r e s o u r c e s .  T h e  t u b e r  y i e l d  o b t a i n e d  a n d  t h e  e c o n o m i c  

p a r a m e t e r s  l i k e  B C R  a n d  n e t  r e t u r n s  p e r  r u p e e  i n v e s t e d  w e r e  o n  p a r  w i t h  

t h e  y i e l d  t a r g e t  o f  2 0  a n d  2 5  t  h a " 1 ( T a b l e - 3 3  a n d  3 5 ) .  H e n c e  p r o g r e s s i v e  

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

t h e  y i e l d  t a r g e t  o f  2 0  t  h a " 1 a n d  a c h i e v e  h i g h e r  t u b e r  p r o d u c t i o n  i n  t h e  

r e g i o n .  T h u s  t h e  f e r t i l i z e r  d o s e  c a n  b e  a d j u s t e d  i n  a c c o r d a n c e  w i t h  t h e  

s p e c i f i c  o b j e c t i v e  a n d  a v a i l a b l e  r e s o u r c e s  w i t h  t h e  f a r m e r .

4.3.5. Sustenance o f  soil fertility

T h e  d a t a  o n  p o s t - h a r v e s t  s o i l  f e r t i l i t y  s t a t u s  o f  i n d i v i d u a l  

l o c a t i o n s  i s  g i v e n  i n  T a b l e - 3 6 .  I t  c o u l d  b e  o b s e r v e d  t h a t  t h e  v a r i a t i o n  in



145

Table 36. Post harvest soil fertility status at each location

L o c a t i o n  /  

T r e a t m e n t
pH O r g a n ic  

c a r b o n  ( % )

A v a i l a b l e  

N  ( k g  h a 1)

A v a i l a b l e  P  
( k g  h a '1)

A v a i la b le  K  

( k g  h a 1)

Koliyoor
P O P 5 .0 0 .2 6 2 0 6 .9 8 4 5 1 0 0

S T L 4 .5 0 .2 4 2 1 0 .1 1 4 5 1 6 0

15  ( t h a " 1) 4 .5 0 .2 6 2 1 0 .1 1 5 1 8 0

2 0  (t h a '1) 5 .0 0 .2 4 2 1 3 .2 5 4 5 1 6 0

2 5  ( t h a 1) 4 .8 0 .2 6 2 1 6 .3 8 4 4 .1 8 0

Kalliyoor
P O P 4 .5 0 .2 4 1 6 6 .2 1 4 2 1 0 0

S T L 4 .3 0 .2 2 1 6 6 .2 1 3 9 6 4

15  ( t h a ' 1) 4 .8 0 .2 2 1 6 9 .3 4 4 5 1 2 0

2 0  ( t  h a '1) 4 .4 0 .2 6 1 7 5 .6 2 3 3 6 8

2 5  ( t h a ' 1) 4 .3 0 .2 6 1 8 1 .8 9 4 4 4 8

Kakkamoola
P O P 5 .8 0 .2 4 1 4 1 .1 2 8 3 2 0 0

S T L 5 .5 0 .2 6 1 4 1 .1 2 6 3 2 0 0

1 5  ( t  h a "1) 5 .2 0 .2 4 1 4 1 .1 2 5 5 1 4 0

2 0  ( t h a ' 1) 5 .1 0 .2 7 1 4 4 .2 6 4 8 2 0 0

2 5  ( t h a 1) 5 .3 0 .2 6 1 4 7 .3 9 6 0 1 6 0

Vellayani
P O P 4 .5 0 .2 6 1 7 5 .6 2 6 3 1 0 0

S T L 4 .6 0 .2 4 1 7 5 .6 2 6 0 7 2

15  ( t h a ' 1) 4 .5 0 .2 6 1 7 8 .7 5 6 3 1 2 0

2 0  ( t h a ' 1) 4 .2 0 .2 6 1 8 1 .8 9 6 3 1 0 0

2 5  ( t  h a '1) 4 .5 0 .2 4 1 8 5 .0 2 6 0 6 4
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s o i l  f e r t i l i t y  s t a t u s  w a s  n o t  a p p r e c i a b l e  a m o n g  t h e  t r e a t m e n t s .  T h e  r e s u l t s  

a l s o  r e v e a l e d  t h a t  t h e  s o i l  f e r t i l i t y  s t a t u s  w a s  n o t  a l t e r e d  c o n s i d e r a b l y  b y  

f o l l o w i n g  t a r g e t e d  y i e l d  c o n c e p t  o f  f e r t i l i z e r  a p p l i c a t i o n  a s  r e p o r t e d  b y  

R a n i p e r u m a l  et. al., ( 1 9 8 6  a n d  1 9 8 7 ) .

I n  g e n e r a l ,  t h e r e  w a s  a n  i n c r e a s e  i n  p o s t - h a r v e s t  a v a i l a b l e  N  

s t a t u s ,  b u i l d  u p  o f  a v a i l a b l e  P  a n d  a  r e d u c t i o n  i n  a v a i l a b l e  K  s t a t u s .  

R a j e n d r a n  et. a l,  ( 1 9 7 6 )  h a v e  r e p o r t e d  t h e  d e p l e t i o n  o f  s o i l  a v a i l a b l e  K  

a t  a  h i g h e r  r a t e  a t  l o w e r  l e v e l s  o f  K  f e r t i l i z a t i o n  f o r  c a s s a v a .

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

d e s i r e d  y i e l d  l e v e l  b u t  a l s o  t h e  n u t r i e n t  r e m o v a l  a s s o c i a t e d  w i t h  i t .  T h u s  

i t  i s  e v i d e n t  t h a t  t h e  f e r t i l i z e r  a p p l i c a t i o n  b a s e d  o n  t a r g e t e d  y i e l d  

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

n e t  i n c o m e ,  B C R  a n d  n e t  r e t u r n s  p e r  r u p e e  i n v e s t e d  b u t  a l s o  t a k e s  c a r e  

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





SUMMARY

W i t h  a  v i e w  t o  e s t a b l i s h  s o i l  t e s t  c r o p  r e s p o n s e  c o r r e l a t i o n  

f o r  s o i l  t e s t  b a s e d  b a l a n c e d  f e r t i l i z e r  p r e s c r i p t i o n  f o r  c a s s a v a  v a r .  M - 4  i n  

l a t e r i t e  s o i l s  o f  K e r a l a ,  a n  i n v e s t i g a t i o n  w a s  u n d e r t a k e n  a t  t h e  C o l l e g e  o f  

A g r i c u l t u r e ,  V e l l a y a n i .  T h e  f i e l d  i n v e s t i g a t i o n  c o n s i s t e d  o f  f e r t i l i t y  

g r a d i e n t  e x p e r i m e n t ,  S T C R  e x p e r i m e n t  u s i n g  f e r t i l i z e r  a n d  o r g a n i c  

m a n u r e  a n d  t e c h n o l o g y  v e r i f i c a t i o n  t r i a l .  T h e  t e c h n i q u e  o f  i n d u c t i v e  

m e t h o d o l o g y  d e v e l o p e d  b y  R a m a m o o r t h y  ( 1 9 6 8 )  w a s  a d o p t e d  f o r  t h i s  

i n v e s t i g a t i o n .

T h e  f e r t i l i t y  g r a d i e n t  e x p e r i m e n t  w a s  c o n d u c t e d  d u r i n g  A p r i l -  

M a y  1 9 9 4  i n  t h e  I n s t r u c t i o n a l  f a r m ,  V e l l a y a n i .  T h e  d e s i r e d  g r a d i e n t  i n  

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

d o s e s  o f  N ,  P  a n d  K  f e r t i l i z e r s  a n d  r a i s i n g  f o d d e r  m a i z e  v a r .  A f r i c a n  T a l l .

T h e  f o d d e r  y i e l d  a n d  n u t r i e n t  u p t a k e  b y  t h e  g r a d i e n t  c r o p  

( f o d d e r  m a i z e )  i n c r e a s e d  p r o g r e s s i v e l y  f r o m  S t r i p  I  t o  I V .  T h e  s o i l  

n u t r i e n t  s t a t u s  a f t e r  t h e  g r a d i e n t  e x p e r i m e n t  s h o w e d  a n  i n c r e a s i n g  t r e n d  

f r o m  S t r i p  I  t o  I V .
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A f t e r  t h e  h a r v e s t  o f  t h e  g r a d i e n t  c r o p ,  t h e  S T C R  e x p e r i m e n t  

w a s  c o n d u c t e d  i n  t h e  s a m e  f i e l d  d u r i n g  J u n e  ’ 9 4  -  M a r c h  * 9 5  u s i n g  t h e  

t e s t  c r o p ,  c a s s a v a  v a r .  M - 4 .  T h e  t r e a t m e n t s  c o n s i s t e d  o f  f a c t o r i a l  

c o m b i n a t i o n s  o f  f o u r  l e v e l s  o f  N  ( 0 ,  5 0 ,  1 0 0  a n d  1 5 0  k g  h a ' 1) ,  t h r e e  l e v e l s  

o f  P  ( 0 ,  5 0  a n d  1 0 0  k g  P 20 5 h a ' 1)  a n d  f i v e  l e v e l s  o f  K  ( 0 ,  5 0 ,  1 0 0 ,  1 5 0  

a n d  2 0 0  k g  K 20  h a ' 1)  a l o n g  w i t h  t h r e e  l e v e l s  o f  F Y M  ( 0 ,  6 . 2 5  a n d  1 2 . 5 0  

t  h a " 1)  f i t t e d  i n  a  r e s p o n s e  s u r f a c e  d e s i g n .

T h e  s a l i e n t  r e s u l t s  o f  t h e  e x p e r i m e n t  a r e  s u m m a r i s e d  b e l o w .

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

l e v e l s .  T J ie  a v e r a g e  t u b e r  y i e l d  o b t a i n e d  f r o m  S t r i p - I ,  I I ,  I I I  a n d  I V  w e r e  

1 4 . 2 1 ,  2 1 . 3 5 ,  1 9 . 5 6  a n d  1 6 . 7 8  t  h a ' 1 r e s p e c t i v e l y .  T h e  a v e r a g e  t o p  y i e l d  

( l e a v e s  +  s t e m )  s h o w e d  a  p r o g r e s s i v e  i n c r e a s e  f r o m  9 . 4 1  t  h a " 1 i n  S t r i p - I  

t o  2 6 . 0 8  i n  S t r i p - I V .  U t i l i s a t i o n  i n d e x  s h o w e d  t h e  s a m e  t r e n d  a s  t h a t  o f  

t u b e r  y i e l d .  T h e  m e a n  v a l u e s  w e r e  1 . 6 1 ,  1 . 7 2 ,  0 . 9 6  a n d  0 . 6 6  i n  S t r i p - I ,  

I I ,  I I I  a n d  I V  r e s p e c t i v e l y .

U p t a k e  o f  N ,  P  a n d  K  i n c r e a s e d  p r o g r e s s i v e l y  f r o m  S t r i p - I  t o  

I V .  T h e  m e a n  N  u p t a k e  i n  S t r i p - I ,  I I ,  I I I  a n d  I V  w e r e  8 1 . 1 7 ,  1 1 6 . 3 5 ,  

1 5 2 . 9 3  a n d  1 7 2 . 7 2  k g  h a ' 1 r e s p e c t i v e l y .  A v e r a g e  P  u p t a k e  v a l u e s  w e r e  

9 . 6 8 ,  2 1 . 4 4 ,  2 2 . 7 8  a n d  2 4 . 4 4  k g  h a " 1 i n  S t r i p - I  t o  I V .  T h e  m e a n  v a l u e s
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o f  K  u p t a k e  i n  S t r i p - I  t o  I V  w e r e  4 9 . 1 7 ,  9 3 . 5 0 ,  1 4 2 . 8 2  a n d  1 6 8 . 1 4  k g  h a  

r e s p e c t i v e l y .

M u l t i p l e  r e g r e s s i o n  m o d e l ,  c a l i b r a t e d  w i t h  y i e l d  a s  d e p e n d e n t  

v a r i a b l e  a n d  S T V s  f o r  a v a i l a b l e  N ,  P  a n d  K  a n d  a p p l i e d  n u t r i e n t s  ( F Y M  

a n d  f e r t i l i z e r s )  a s  i n d e p e n d e n t  v a r i a b l e s  h a d  7 2 %  p r e d i c t a b i l i t y .  A m o n g  

t h e  t h r e e  n u t r i e n t s ,  N  s h o w e d  t h e  n o r m a l  o r  ( + , - > - )  t y p e  o f  r e s p o n s e  a n d  

h e n c e  o p t i m i s a t i o n  o f  o n l y  f e r t i l i z e r  N  w a s  d o n e .

T h e  f e r t i l i z e r  a d j u s t m e n t  e q u a t i o n  f o r  v a r y i n g  l e v e l s  o f  s o i l  

a v a i l a b l e  N  f o r  m a x i m u m  t u b e r  y i e l d  ( t  h a " 1)  o f  c a s s a v a  i n  l a t e r i t e  s o i l  

w a s  d e r i v e d  a s  F N  =  1 3 6 . 6  -  0 . 2  S N  w h e r e  F N  i s  f e r t i l i z e r  N  ( k g  h a " 1 )^ 

S N  i s  a v a i l a b l e  N  ( k g  h a ' 1)  i n  s o i l .  F o r  e c o n o m i c  t u b e r  p r o d u c t i o n  t h e  

e q u a t i o n  b e c o m e s  F N = 1 3 6 . 6  -  0 . 2  S N  -  R  w h e r e  R  i s  t h e  r a t i o  o f  c o s t  

o f  o n e  k g  o f  f e r t i l i z e r  N  t o  p r i c e  o f  o n e  k g  o f  t u b e r  .

S i m i l a r  m u l t i p l e  r e g r e s s i o n  m o d e l  c a l i b r a t e d  w i t h  o r g a n i c  

c a r b o n  a s  a  m e a s u r e  o f  s o i l  N  h a d  7 0 %  p r e d i c t a b i l i t y .  I n  t h i s  m o d e l  a l s o ,  

N  s h o w e d  t h e  n o r m a l  o r  ( + , - , - )  t y p e  o f  r e s p o n s e  b e h a v i o u r  a n d  

o p t i m i s a t i o n  o f  f e r t i l i z e r  N  w a s  d o n e .

F o r  v a r y i n g  o r g a n i c  c a r b o n %  ( O C )  i n  t h e  s o i l ,  t h e  f e r t i l i z e r
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a d j u s t m e n t  e q u a t i o n  f o r  N  b e c o m e s  F N  =  2 2 6 . 1 3  -  3 7 8 . 1 3  O C  f o r  

m a x i m u m  t u b e r  y i e l d  a n d  F N  =  2 2 6 . 1 3  -  3 7 8 . 1 3  O C  -  1 . 2 5  R  f o r  

e c o n o m i c  t u b e r  y i e l d .

T h e  b e h a v i o u r  o f  a p p l i e d  P  a n d  K  w a s  f o u n d  t o  p r o d u c e  

r e s p o n s e s  o t h e r  t h a n  ‘ n o r m a l ’ a n d  h e n c e  o p t i m i s a t i o n  c o u l d  n o t  b e  d o n e  

f o r  f e r t i l i z e r  P  a n d  K  a t  v a r y i n g  s o i l  t e s t  v a l u e s .

T h e  n u t r i e n t  r e q u i r e m e n t s  o f  c a s s a v a  v a r .  M - 4  w e r e  e s t i m a t e d  

t o  b e  6 . 5 8 ,  2 . 3 7  a n d  6 . 2 8  k g  N ,  P 20 5 a n d  K 20  r e s p e c t i v e l y  t o  p r o d u c e  o n e  

t o n  o f  t u b e r .

I n  t h e  l a t e r i t e  s o i l ,  t h e  e f f i c i e n c i e s  o f  c o n t r i b u t i o n  o f  n u t r i e n t s  

f r o m  t h e  s o i l  f o r  c a s s a v a  w e r e  c a l c u l a t e d  a s  4 0 . 1 7 ,  4 1 . 3 3  a n d  4 8 . 6 0 %  

N ,  P 20 5 a n d  K 20  r e s p e c t i v e l y .

T h e  f e r t i l i z e r  e f f i c i e n c i e s  w e r e  w o r k e d  o u t  a s  5 4 . 3 8 ,  4 7  a n d  

5 2 . 6 5 %  N ,  P 20 5 a n d  K 20  r e s p e c t i v e l y  f o r  c a s s a v a  i n  l a t e r i t e  s o i l .

T h e  e f f i c i e n c i e s  o f  c o n t r i b u t i o n  o f  n u t r i e n t s  f r o m  F Y M  f o r  

c a s s a v a  i n  l a t e r i t e  s o i l  w e r e  c a l c u l a t e d  a s  7 8 . 2 4 ,  5 7 . 3 3  a n d  6 9 . 6 6 %  N ,  

P 2O s a n d  K 20  r e s p e c t i v e l y .
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T h e  f e r t i l i z e r  p r e s c r i p t i o n  e q u a t i o n s  f o r  s p e c i f i c  y i e l d  t a r g e t s  

o f  c a s s a v a  v a r .  M - 4  i n  l a t e r i t e  s o i l  w e r e  d e r i v e d  a s  g i v e n  b e l o w .

W ithou t F Y M

FN = 12.10 T - 0.74 SN 

FP2Os = 5.04 T -  2.02 SP 

FKjO = 11.93 T - 1.10 SK

W ith F Y M

FN = 12.10 T - 0.74 SN - 1.44 ON 

FP2Os = 5.04 T - 2.02 SP - 2.79 OP 

FK20  = 11.93 T - 1.10 SK - 1.58 OK

w h e r e  F N ,  F  P 20 5 a n d  F K 20  a r e  f e r t i l i z e r  N ,  P 20 5 a n d  K 20  r e s p e c t i v e l y  

i n  k g  h a ' 1 , T  i s  t h e  t a r g e t  o f  t u b e r  y i e l d  i n  t  h a ' 1, S N ,  S P  a n d  S K  a r e  s o i l  

a v a i l a b l e  N ,  P  a n d  K  i n  k g  h a ' 1 r e s p e c t i v e l y  a n d  O N ,  O P  a n d  O K  a r e  

q u a n t i t i e s  o f  N ,  P  a n d  K  s u p p l i e d  t h r o u g h  o r g a n i c  m a n u r e  i n  k g  h a ' 1.

T h e  t e c h n o l o g y  v e r i f i c a t i o n  t r i a l  w a s  u n d e r t a k e n  d u r i n g  

J u n e  ’ 9 6  -  M a r c h  ’ 9 7  i n  t h e  l a t e r i t e  s o i l  i n  t h r e e  f a r m e r s ’ f i e l d s  i n  

T h i r u v a n a n t h a p u r a m  d i s t r i c t  a n d  a l s o  i n  t h e  I n s t r u c t i o n a l  F a r m ,



V e l l a y a n i .  T h e  t r e a t m e n t s  c o n s i s t e d  o f  P a c k a g e  o f  P r a c t i c e s  

r e c o m m e n d a t i o n  o f  f e r t i l i z e r ,  f e r t i l i z e r  r e c o m m e n d a t i o n  b y  t h e  S o i l  

T e s t i n g  L a b o r a t o r y  a n d  f e r t i l i z e r  d o s e s  f o r  y i e l d  t a r g e t s  o f  1 5 ,  2 0  a n d  

2 5  t  h a ' 1 a l o n g  w i t h  a  u n i f o r m  d o s e  o f  6 . 2 5  t  h a 1 o f  F Y M  f o r  a l l  

t r e a t m e n t s .

T h e  i m p o r t a n t  f i n d i n g s  f r o m  t h e  v e r i f i c a t i o n  t r i a l  a r e  

f u r n i s h e d  b e l o w .

A m o n g  t h e  t r e a t m e n t s ,  t h e  P O P  r e c o m m e n d a t i o n  p r o d u c e d  

t h e  l o w e s t  t u b e r  y i e l d  e m p h a s i s i n g  t h e  n e e d  f o r  s i t e  s p e c i f i c  f e r t i l i z e r  

r e c o m m e n d a t i o n  b a s e d  o n  s o i l  t e s t s .

T h e  f e r t i l i z e r  d o s e  f o r  t h e  y i e l d  t a r g e t  o f  2 5  t  h a " 1 r e c o r d e d  t h e  

h i g h e s t  t u b e r  y i e l d  a t  a l l  l o c a t i o n s  e x c e p t  K o l i y o o r  w h e r e  t h e  y i e l d  t a r g e t  

o f  2 0  t  h a " 1 p r o d u c e d  t h e  h i g h e s t  t u b e r  y i e l d .

A m o n g  t h e  l o c a t i o n s ,  K o l i y o o r  r e c o r d e d  t h e  h i g h e s t  t u b e r  

y i e l d :  f o r  a l l  t r e a t m e n t s  e x c e p t  f o r  t h e  y i e l d  t a r g e t  o f  2 5  t  h a ' 1 f o r  w h i c h  

V e l l a y a n i  r e c o r d e d  t h e  h i g h e s t  t u b e r  y i e l d .

T h e  y i e l d  t a r g e t s  o f  1 5  a n d  2 0 1 h a " 1 r e c o r d e d  m o r e  t h a n  c e n t  

p e r  c e n t  a c h i e v e m e n t  a n d  t h e  y i e l d  t a r g e t  o f  2 5  t  h a " 1 r e c o r d e d  a b o u t  9 0 %
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a c h i e v e m e n t ,  x 2 t e s t  w a s  n o t  s i g n i f i c a n t  a t  a l l  y i e l d  t a r g e t s  i n d i c a t i n g  n o  

s i g n i f i c a n t . d i f f e r e n c e  b e t w e e n  y i e l d s  t a r g e t e d  a n d  a c h i e v e d .

T h e  t u b e r  y i e l d s  o b t a i n e d  w i t h  f e r t i l i z e r  d o s e s  f o r  t h e  y i e l d  

t a r g e t s  o f  2 0  a n d  2 5  t  h a ' 1 w e r e  o n  p a r  w h i c h  w e r e  s u p e r i o r  t o  o t h e r  

t r e a t m e n t s .  T h e  e c o n o m i c  p a r a m e t e r s  l i k e  B C R  a n d  n e t  r e t u r n s  p e r  r u p e e  

i n v e s t e d  a l s o  s h o w e d  t h e  s a m e  t r e n d .

A t  a l l  l o c a t i o n s ,  t h e  P O P  r e c o m m e n d a t i o n  r e g i s t e r e d  t h e  

l o w e s t  n e t  i n c o m e ,  B C R  a n d  n e t  r e t u r n s  p e r  r u p e e  i n v e s t e d .

T h e  f e r t i l i z e r  d o s e  b a s e d  o n  t a r g e t e d  y i e l d  e q u a t i o n s  r e c o r d e d  

h i g h e r  n e t  i n c o m e ,  B C R  a n d  n e t  r e t u r n s  p e r  r u p e e  i n v e s t e d  o v e r  t h e  S T L  

r e c o m m e n d a t i o n .

B C R  a n d  n e t  r e t u r n s  p e r  r u p e e  i n v e s t e d  i n c r e a s e d  w i t h  

i n c r e a s e  i n  y i e l d  t a r g e t  a t V e l l a y a n i a n d  K a l l i y o o r  a n d  d e c r e a s e d  a t  t h e  

h i g h e s t  y i e l d  t a r g e t  o f  2 5  t  h a ' 1 a t  K o l i y o o r  a n d  K a k k a m o o l a 1-

T h e  f e r t i l i z e r  d o s e  f o r  t h e  y i e l d  t a r g e t  o f  1 5  t  h a ' 1 r e c o r d e d

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

t r e a t m e n t s .  T h e  l o w e s t  r e t u r n  p e r  r u p e e  i n v e s t e d  o n  f e r t i l i z e r s  w a s  

p r o d u c e d  b y  t h e  P O P  r e c o m m e n d a t i o n .
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T h e  s t u d y  h a s  r e v e a l e d  t h e  s u p e r i o r i t y  o f  f e r t i l i z e r  a p p l i c a t i o n  

b a s e d  o n  t a r g e t e d  y i e l d  a p p r o a c h  o v e r  t h e  s e m i - q u a n t i t a t i v e  a p p r o a c h  

e m p l o y e d  i n  t h e  s o i l  t e s t i n g  l a b o r a t o r i e s  a n d  g e n e r a l i s e d  s t a t e  l e v e l  

P a c k a g e  o f  P r a c t i c e s  r e c o m m e n d a t i o n  f o r  t h e  c r o p .  T h e  f e r t i l i z e r  d o s e  

c a n  b e  a d j u s t e d  b a s e d  o n  t h e  s p e c i f i c  o b j e c t i v e  a n d  a v a i l a b l e  r e s o u r c e s  

o f  t h e  f a r m e r .

Future line of work

1 . T e c h n o l o g y  v e r i f i c a t i o n  t r i a l s  m a y  b e  c o n d u c t e d  i n  t h e  l a t e r i t e  s o i l  

i n  d i f f e r e n t  a g r o - c l i m a t i c  z o n e s  o f  K e r a l a .

2 .  S T C R  s t u d i e s  m a y  b e  c o n d u c t e d  w i t h  h i g h  y i e l d i n g  v a r i e t i e s  o f  

c a s s a v a  u n d e r  i n t e g r a t e d  n u t r i e n t  s u p p l y  s y s t e m ^ t h a t  t o o  i n  a  

c r o p p i n g  s e q u e n c e .

3 .  A t t e m p t s  m a y  b e  d o n e  t o  p r e d i c t  p o s t  h a r v e s t  s o i l  f e r t i l i t y  c h a n g e s  

o n  t h e  b a s i s  o f  w h i c h  f e r t i l i z e r  d o s e  f o r  t h e  n e x t  c r o p  i n  t h e  

c r o p p i n g  s e q u e n c e  c a n  b e  w o r k e d  w i t h o u t  f u r t h e r  s o i l  t e s t s .

4 .  T h e  r e s e a r c h  m a y  b e  d i r e c t e d  t o w a r d s  e s t a b l i s h i n g  s o i l  t e s t  c r o p  

r e s p o n s e  c o r r e l a t i o n  o n  i m p o r t a n t  s o i l  t y p e s  a n d  c r o p s  i n  t h e  r e g i o n  

a n d  p r o v i d i n g  a  m e a n s  f o r  b e t t e r  i n t e r p r e t a t i o n  o f  s o i l  t e s t  d a t a .
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W e a t h e r  p a r a m e t e r s  f r o m  A p r i l  394  t o  M a r c h  ’ 9 5

Appendix-1.

P e r i o d

M e a n  T e r
0

n p e r a t u r e
-"X

M e a n
r e l a t i v e

h u m i d i t y

%

T o t a l
r a i n f a l l

c m

N o .  o f  
r a i n y  

d a y sM a x i m u m M i n i m u m

A p r .  1 9 9 4 3 1 . 9 2 5 . 1 8 3 . 2 7 . 2 1 0

M a y ,  1 9 9 4 3 2 . 0 2 6 . 2 8 2 . 6 2 6 . 4 9

J u n .  1 9 9 4 2 8 . 9 2 3 . 8 8 5 . 5 2 2 . 7 2 1

J u l .  1 9 9 4 2 8 . 7 2 3 . 1 8 3 . 8 2 3 . 9 1 7

A u g .  1 9 9 4 2 9 . 3 2 2 . 5 8 4 . 3 2 1 . 1 1 4

S e p .  1 9 9 4 3 0 . 2 2 4 . 1 8 7 . 4 6 . 9 6

O c t .  1 9 9 4 2 9 . 7 2 3 . 4 8 5 . 6 3 6 . 5 1 8

N o v .  1 9 9 4 3 0 . 4 2 3 . 4 8 3 . 6 1 2 . 4 9

D e c .  1 9 9 4 3 1 . 2 2 2 . 2 8 1 . 4 0 . 9 1

J a n .  1 9 9 5 3 1 . 3 2 2 . 6 7 7 . 0 0 . 8 1

F e b .  1 9 9 5 3 2 . 0 2 3 . 1 7 1 . 7 - -

M a r .  1 9 9 5 3 2 . 7 2 3 . 7 7 2 . 0 0 . 5 3



Appendix-II.

W e a t h e r  p a r a m e t e r s  f r o m  J u n e  9 9 6  t o  M a r c h  ’ 9 7

P e r i o d

M e a n  T e m p e r a t u r e

° C

M e a n

r e l a t i v e

h u m i d i t y

%

T o t a l

r a i n f a l l

c m

N o .  o f  

r a i n y  

d a y sM a x i m u m M i n i m u m

J u n .  1 9 9 6 2 9 . 8 2 2 . 0 8 1 . 2 2 5 . 8 1 6

J u l .  1 9 9 6 2 8 . 6 2 1 . 5 8 3 . 2 1 7 .3 18

A u g .  1 9 9 6 2 9 .3 2 1 . 8 8 3 .1 1 0 .7 1 8

S e p .  1 9 9 6 3 0 .1 2 3 . 2 8 2 .5 1 6 .2 15

O c t .  1 9 9 6 3 0 . 8 2 2 . 8 8 2 .5 2 6 . 8 1 6

N o v .  1 9 9 6 3 0 . 6 2 2 .5 8 0 .5 9 .0 1 7

D e c .  1 9 9 6 3 1 .1 2 1 . 6 8 1 .1 9 .8 1 0

J a n .  1 9 9 7 3 2 .3 2 0 . 6 7 5 .5 - -

F e b .  1 9 9 7 3 3 . 0 2 1 . 0 .7 0 .9 - -

M a r .  1 9 9 7 3 3 .5 2 3 .1 7 3 .8 0 .5 2



Appendix-III.

Top (leaves+stem) yield of cassava (t h a 1) as influenced by available and

applied nutrients

T r e a t m e n t s  

N  P  K

F

Y

M

S t r i p

I

F

Y

M

S t r i p

11

F

Y

M

S t r i p

I I I

F

Y

M

S t r i p

IV

0  0  0 0 2 . 7 6 0 6 . 0 6 0 1 7 .2 7 0 2 1 . 7 4

0  0  0 0 4 . 4 6 0 7 . 3 0 0 1 5 .7 1 0 2 2 .5 5

0  0  0 1 6 .9 3 I 1 1 .8 7 1 1 6 .5 4 1 2 3 .1 1

0  0  0 2 1 0 .5 3 2 1 2 .7 6 2 2 0 . 6 3 2 2 9 .0 1

0  0  1 1 6 .2 8 0 6 . 0 0 2 2 6 . 9 6 0 1 7 .2 6

1 0  1 1 6 . 9 2 0 1 0 .7 7 0 1 8 .8 9 2 2 2 . 4 9

1 1 1 1 6 . 4 0 2 1 0 .7 0 0 1 8 .2 2 0 3 1 . 1 4

0  0  2 1 6 . 7 9 0 7 .7 8 0 1 8 .4 8 2 2 6 . 1 2

0  1 2 1 7 . 0 0 2 1 2 .7 8 0 1 4 .2 4 0 2 4 .9 1

1 0  2 0 5 . 0 7 2 1 3 .0 9 1 1 9 .3 4 0 1 8 .2 0

1 1 2 0 5 . 3 9 2 1 2 .7 5 1 2 9 . 5 8 0 2 0 . 3 7

2  0  2 0 6 .7 1 0 1 0 .1 3 2 2 0 . 7 4 1 2 6 . 1 9

2  1 2 0 6 . 6 2 1 1 3 .0 3 0 1 7 .4 4 2 2 7 .1 3

2  2  2 0 6 . 9 9 1 1 8 .7 8 2 2 2 . 7 2 0 2 5 . 2 8

0  0  3 2 1 3 .5 1 0 6 . 6 7 1 2 9 .9 1 0 2 6 . 6 0

1 1 3 2 1 3 .3 9 0 1 0 .7 7 0 2 4 . 7 0 1 2 9 .6 5

2  2  3 0 1 1 .1 3 2 1 7 . 1 1 0 2 5 . 1 0 1 2 9 . 8 5

3 0  3 0 1 4 .4 5 1 1 4 .0 4 2 1 9 .5 9 0 2 5 . 3 9

3 1 3 2 2 0 . 4 8 0 1 6 .6 1 0 1 5 .8 0 1 2 7 .3 3

3  2  3 0 6 . 5 7 0 1 3 .9 4 1 3 2 .5 1 2 3 2 . 8 0

2  1 4 0 1 1 .1 5 1 1 6 .3 7 0 2 0 .5 1 2 3 4 .7 1

2  2  4 0 1 0 .7 7 1 1 8 .4 5 2 1 7 .3 2 0 2 6 . 6 4

3  1 4 2 2 0 . 2 7 0 1 6 .8 4 1 2 5 . 4 5 0 3 1 .1 8

3  2  4 2 1 5 .3 9 0 1 5 .0 9 0 2 9 .7 3 1 2 6 . 2 0



Appendix-IV.

Utilisation index as influenced by available and applied nutrients

T r e a t m e n t s
F S t r i p

F S t r i p
F S t r i p F S t r i p

Y Y Y Y
N P K

M
I M 11 M I I I M I V

0 0 0 0 1 .6 5 0 1 .5 7 0 0 . 7 7 0 0 . 4 7

0 0 0 0 1 .1 7 0 1 .4 5 0 0 . 7 9 0 0 . 3 4

0 0 0 1 1 .3 6 1 1 .4 7 1 1 .3 8 1 0 . 6 2

0 0 0 2 1 .1 1 2 1 .6 8 2 0 . 8 8 2 0 . 7 4

0 0 1 1 1 .6 6 0 1 .6 2 2 0 . 9 8 0 0 .6 1

1 0 1 1 1 .6 5 0 1 .5 9 0 0 . 7 6 2 0 .6 5

1 1 1 1 1 .8 5 2 2 , 2 4 0 1 .0 0 0 0 .7 1

0 0 2 1 1 .6 8 0 1 .9 0 0 1 .0 9 2 0 .8 1

0 1 2 1 1 .6 6 2 1 .9 5 0 0 .9 5 0 0 . 4 6

1 0 2  . 0 1 .7 8 2 1 .8 8 1 1 .1 9 0 0 . 7 2

1 1 2 0 1 .6 5 2 2 . 0 0 . 1 0 .7 5 0 0 . 8 7

2 0 2 0 2 .2 1 0 1 .7 7 2 0 .9 5 1 0 . 6 6

2 1 2 0 1 .9 4 1 1 .7 6 0 1 .1 8 2 ' 0 .5 5

2 2 2 0 2 . 4 2 1 1 .3 5 2 1 .0 7 0 0 . 7 4

0 0 3 2 1 .3 5 0 1 .8 2 1 0 .9 3 0 0 . 6 7

1 1 3 2 1 .5 6 0 2 . 0 4 0 0 . 9 8 1 0 . 6 4

2 2 3 0 1 .8 3 2 1 .8 6 0 0 . 9 7 1 0 . 8 6

3 0 3 0 1 .3 1 1 1 .5 3 2 0 . 8 7 0 0 . 6 8

3 1 3 2 1 .1 3 0 1 .8 2 0 0 .9 3 1 ■ 0 . 6 6

3 2 3 0 2 . 1 5 0 1 .9 6 1 0 .7 1 2 0 .7 5

2 1 4 0 1 .6 1 1 1 .5 4 0 1 .2 4 2 0 . 6 4

2 2 4 0 1 .9 0 1 1 .4 1 2 1 .2 4 0 0 .6 5

3 1 4 2 1 .0 1 0 1 .5 1 1 0 . 9 7 0 0 .8 5

3 2 4 2 1 .0 7 0 1 .6 8 0 0 .5 1 1 0 . 5 7
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A B ST R A C T

A n  i n v e s t i g a t i o n  w a s  u n d e r t a k e n  a t  t h e  C o l l e g e  o f  

A g r i c u l t u r e ,  V e l l a y a n i  t o  e s t a b l i s h  s o i l  t e s t  c r o p  r e s p o n s e  c o r r e l a t i o n  f o r  

s o i l  t e s t  b a s e d  b a l a n c e d  f e r t i l i z e r  p r e s c r i p t i o n  f o r  c a s s a v a  v a r .  M - 4  in  

l a t e r i t e  s o i l s  o f  K e r a l a .  T h e  f i e l d  i n v e s t i g a t i o n  c o n s i s t e d  o f  f e r t i l i t y  

g r a d i e n t  e x p e r i m e n t ,  S T C R  e x p e r i m e n t  a n d  t e c h n o l o g y  v e r i f i c a t i o n  t r i a l .

T h e  f e r t i l i t y  g r a d i e n t  e x p e r i m e n t  w a s  c o n d u c t e d  d u r i n g  A p r i l -  

M a y  1 9 9 4  i n  t h e  I n s t r u c t i o n a l  f a r m ,  V e l l a y a n i .  T h e  d e s i r e d  g r a d i e n t  in  

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

d o s e s  o f  N ,  P  a n d  K  f e r t i l i z e r s  a n d  r a i s i n g  f o d d e r  m a i z e  v a r .  A f r i c a n  T a l l .

T h e  S T C R  e x p e r i m e n t  w a s  c o n d u c t e d  i n  t h e  s a m e  f i e l d  

d u r i n g  J u n e  ’ 9 4 - M a r c h  ’ 9 5  u s i n g  t h e  t e s t  c r o p ,  c a s s a v a  v a r .  M - 4 .  T h e  

t r e a t m e n t s  c o n s i s t e d  o f  f a c t o r i a l  c o m b i n a t i o n s  o f  f o u r  l e v e l s  o f  N  ( 0 ,  5 0 ,  

1 0 0  a n d  1 5 0  k g  h a ' 1) ,  t h r e e  l e v e l s  o f  P  ( 0 ,  5 0  a n d  1 0 0  k g  P 2O s h a ' 1)  a n d  

f i v e  l e v e l s  o f  K  ( 0 ,  5 0 ,  1 0 0 ,  1 5 0  a n d  2 0 0  k g  K 20  h a ' 1)  a l o n g  w i t h  t h r e e  

l e v e l s  o f  f a r m y a r d  m a n u r e  ( 0 ,  6 . 2 5  a n d  1 2 . 5 0  t  h a " 1)  f i t t e d  i n  a  r e s p o n s e  

s u r f a c e  d e s i g n .



U s i n g  m u l t i p l e  r e g r e s s i o n  m o d e l ,  t h e  f e r t i l i z e r  a d j u s t m e n t  

e q u a t i o n  f o r  N  a t  v a r y i n g  s o i l  t e s t  v a l u e s  f o r  a v a i l a b l e  N  f o r  

m a x i m u m  t u b e r  y i e l d  ( t  h a ' 1)  o f  c a s s a v a  i n  l a t e r i t e  s o i l  w a s  d e r i v e d  a s  

F N  =  136.6 - 0.2 S N  w h e r e  F N  i s  f e r t i l i z e r  N  ( k g  h a ' 1 )  a n d  S N  i s  s o i l  

a v a i l a b l e  N  ( k g  h a ' 1) .  T h e  e q u a t i o n  b e c o m e s  F N  =  136.6 - 0.2 S N  -  R 

f o r  e c o n o m i c  t u b e r  p r o d u c t i o n  w h e r e  R  i s  t h e  r a t i o  o f  c o s t  o f  o n e  k g  o f  

f e r t i l i z e r  N  t o  p r i c e  o f  o n e  k g  o f  t u b e r .

A t  v a r y i n g  s o i l  t e s t  v a l u e s  f o r  o r g a n i c  c a r b o n %  ( O C )  t h e  

a b o v e  e q u a t i o n s  b e c o m e  F N  =  226.13 - 378.13 O C  f o r  m a x i m u m  t u b e r  

y i e l d  a n d  F N  =  226.13 - 378.13 O C  -  1.25 R f o r  e c o n o m i c  t u b e r  y i e l d .

T h e  b e h a v i o u r  o f  f e r t i l i z e r  P  a n d  K  w a s  f o u n d  t o  p r o d u c e  

r e s p o n s e s  o t h e r  t h a n  ‘ n o r m a l 5 a n d  h e n c e  o p t i m i s a t i o n  c o u l d  n o t  b e  d o n e  

f o r  f e r t i l i z e r  P  a n d  K  f o r  m a x i m u m  a n d  e c o n o m i c  t u b e r  y i e l d  a t  v a r y i n g  

s o i l  t e s t  v a l u e s .

T h e  n u t r i e n t  r e q u i r e m e n t s  o f  c a s s a v a  v a r .  M - 4  w e r e  e s t i m a t e d  

t o  b e  6 . 5 8 ,  2 . 3 7  a n d  6 . 2 8  k g  N ,  P 20 5 a n d  K 20  r e s p e c t i v e l y  t o  p r o d u c e  o n e  

t o n  o f  t u b e r .  I n  t h e  l a t e r i t e  s o i l ,  t h e  e f f i c i e n c i e s  o f  c o n t r i b u t i o n  o f



n u t r i e n t s  f r o m  t h e  s o i l  f o r  c a s s a v a  w e r e  c a l c u l a t e d  a s  4 0 . 1 7 ,  4 1 . 3 3  a n d  

4 8 . 6 0 %  N ,  P 20 5 a n d  K 20  r e s p e c t i v e l y .  T h e  f e r t i l i z e r  e f f i c i e n c i e s  w e r e  

w o r k e d  o u t  a s  5 4 . 3 8 ,  4 7  a n d  5 2 . 6 5 %  N ,  P 20 5 a n d  K 20  r e s p e c t i v e l y  . T h e  

e f f i c i e n c i e s  o f  c o n t r i b u t i o n  o f  n u t r i e n t s  f r o m  f a r m y a r d  m a n u r e  w e r e  

c a l c u l a t e d  a s  7 8 . 2 4 ,  5 7 . 3 3  a n d  6 9 . 6 6 %  N ,  P 20 5 a n d  K 20  r e s p e c t i v e l y .

F r o m  t h e  a b o v e  b a s i c  d a t a ,  f e r t i l i z e r  p r e s c r i p t i o n  e q u a t i o n s  

f o r  s p e c i f i c  y i e l d  t a r g e t s  o f  c a s s a v a  v a r .  M - 4  i n  t h e  l a t e r i t e  s o i l  w e r e  

d e r i v e d  a s  g i v e n  b e l o w .

W ithou t F Y M

FN = 12.10 T - 0.74 SN

FP2Os = 5.04 T - 2.02 SP

FK20  = 11.93 T - 1.10 SK

W ith F Y M

FN = 1 2 . 1 0  T - 0.74 SN - 1.44 ON

F P2Os =  5.04 T - 2.02 SP - 2.79 OP

FK20  = 11.93 T - 1.10 S K - 1.58 OK

w h e r e  F N ,  F P 20 5 a n d  F K 20  a r e  f e r t i l i z e r  N ,  P 2O s a n d  K 20  r e s p e c t i v e l y  

i n  k g  h a ' 1 ,  T  i s  t h e  t a r g e t  o f  t u b e r  y i e l d  i n  t  h a ' 1, S N ,  S P  a n d  S K  a r e  s o i l  

a v a i l a b l e  N ,  P  a n d  K  i n  k g  h a ' 1 r e s p e c t i v e l y  a n d  O N ,  O P  a n d  O K  a r e



q u a n t i t i e s  o f  N ,  P  a n d  K  s u p p l i e d  t h r o u g h  o r g a n i c  m a n u r e  i n  k g  h a ' 1.

T h e  t e c h n o l o g y  v e r i f i c a t i o n  t r i a l  w a s  u n d e r t a k e n  d u r i n g  

J u n e  ’ 9 6 - M a r c h . ’ 9 7  i n  t h e  l a t e r i t e  s o i l  i n  t h r e e  f a r m e r s ’ f i e l d s  i n  

T h i r u v a n a n t h a p u r a m  d i s t r i c t  a n d  a l s o  i n  t h e  I n s t r u c t i o n a l  F a r m ,  

V e l l a y a n i .  T h e  t r e a t m e n t s  c o n s i s t e d  o f  P a c k a g e  o f  P r a c t i c e s  

r e c o m m e n d a t i o n  f o r  f e r t i l i z e r ,  f e r t i l i z e r  r e c o m m e n d a t i o n  b y  t h e  S o i l  

T e s t i n g  L a b o r a t o r y  a n d  f e r t i l i z e r  d o s e s  f o r  t h e  y i e l d  t a r g e t s  o f  1 5 ,  2 0  a n d  

2 5  t  h a " 1 a l o n g  w i t h  a  u n i f o r m  d o s e  o f  6 . 2 5  t  h a " 1 o f  f a r m y a r d  m a n u r e  f o r  

a l l  t r e a t m e n t s .

T h e  f e r t i l i z e r  d o s e s  b a s e d  o n  t a r g e t e d  y i e l d  e q u a t i o n s  

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

r e t u r n s  p e r  r u p e e  i n v e s t e d  o v e r  t h e  f e r t i l i z e r  r e c o m m e n d a t i o n  b y  t h e  S o i l  

T e s t i n g  L a b o r a t o r y  a n d  P a c k a g e  o f  P r a c t i c e s  r e c o m m e n d a t i o n  

e m p h a s i s i n g  t h e  n e e d  f o r  s i t e  s p e c i f i c  r e c o m m e n d a t i o n  b a s e d  o n  s o i l  

t e s t s .

T h e  y i e l d  t a r g e t s  o f  1 5  a n d  2 0  t  h a " 1 r e c o r d e d  m o r e  t h a n  c e n t  

p e r  c e n t  a c h i e v e m e n t  a n d  t h e  y i e l d  t a r g e t  o f  2 5  t  h a ' 1 r e c o r d e d  a b o u t  

9 0 %  a c h i e v e m e n t .  H i g h e r  t u b e r  y i e l d ,  b e n e f i t  c o s t  r a t i o  a n d  n e t  r e t u r n s



p e r  r u p e e  i n v e s t e d  c o u l d  b e  a c h i e v e d  f o r  t h e  y i e l d  t a r g e t  o f  2 0  t  h a ' 1. T h e  

f e r t i l i z e r  d o s e  f o r  t h e  y i e l d  t a r g e t  o f  1 5  t  h a ' 1 r e c o r d e d  t h e  h i g h e s t  r e t u r n s  

p e r  r u p e e  i n v e s t e d  o h  f e r t i l i z e r s .

T h e  s t u d y  h a s  r e v e a l e d  t h e  s u p e r i o r i t y  o f  f e r t i l i z e r  a p p l i c a t i o n  

b a s e d  o n  t a r g e t e d  y i e l d  a p p r o a c h  o v e r  t h e  s e m i - q u a n t i t a t i v e  a p p r o a c h  

e m p l o y e d  i n  t h e  s o i l  t e s t i n g  l a b o r a t o r i e s  a n d  g e n e r a l i s e d  s t a t e  l e v e l  

P a c k a g e  o f  P r a c t i c e s  r e c o m m e n d a t i o n  f o r  t h e  c r o p .  I n  t h i s  a p p r o a c h ,  t h e  

f e r t i l i z e r  d o s e  c a n  b e  a d j u s t e d  i n  a c c o r d a n c e  w i t h  t h e  s p e c i f i c  o b j e c t i v e  

a n d  a v a i l a b l e  r e s o u r c e s  o f  t h e  f a r m e r .

n i2 M


