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INTRODUCTION



1. INTRODUCTION

In K e r a l a ,  r i c e  i s  t r a d i t i o n a l l y  grown in  the  low

l a nd s  where d r a i n a g e  i s  v e r y  p o o r  d u r i n g  r a i n y  s e a s o n s  and

where no c r o p  o t h e r  than r i c e  i s  p o s s i b l e .  R i c e  i s  a l s o

c u l t i v a t e d  i n  command a r e a s  w h e r e  a d e q u a t e  m o n s o o n  and  

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

s e a s o n s .  I n  summer s e a s o n  where i r r i g a t i o n  f a c i l i t i e s  a r e  

a v a i l a b l e  a t h i r d  c r o p  o f  r i c e  a l s o  i s  r a i s e d  to  a smal l  

e x t e n t .  M a j o r i t y  o f  the  r i c e  c u l t i v a t e d  a r e a  in  K e r a l a  i s  

l e f t  f a l l o w  d u r i n g  the  summer months .  However ,  in  some a r e a s  

where t h e r e  i s  a d e q u a t e  r e s i d u a l  m o i s t u r e  o r  where t h e r e  i s  

a v a i l a b i l i t y  o f  i r r i g a t i o n  t o  a smal l  e x t e n t  d i f f e r e n t  summer 

c r o p s  a r e  grown.

D i f f e r e n t  summer c r o p s  i n  t h e  r i c e  f a l l o w s  

e x e r t  t h e i r  e f f e c t s  on the  s u c c e e d i n g  r i c e  c r o p s  d i f f e r e n t l y .  

Growing  o f  r i c e  d u r i n g  summer amounts t o  m o n o c u l t u r e  o f  r i c e  

r e s u l t i n g  in t h e  d e p l e t i o n  o f  t he  same n u t r i e n t  e l e m e n t s  f rom 

the  same f e e d i n g  z o n e .  T h i s  a l s o  l e a d s  to  the p o o r  s o i l  

s t r u c t u r e  due to  c o n t i n u o u s  sub me rg enc e  r e s u l t i n g  in  y i e l d  

d e c l i n e  o f  the r i c e  c r o p .  On the c o n t r a r y  g r o w i n g  d i f f e r e n t  

d r y  land c r o p s  h e l p s  in m a i n t a i n i n g  s o i l  p r o d u c t i v i t y .  The

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

e x t r a c t  p h o s p h o r u s  and p o t a s s i u m  f rom the  d e e p e r  l a y e r s  o f  

t h e  s o i l  and w i l l  be made a v a i l a b l e  to  t h e  s u c c e e d i n g  r i c e  

c r o p s .  The o r g a n i c  m a t t e r  s t a t u s  o f  the  s o i l  i s  a l s o  l i k e l y



t o  be i mpr oved  due t o  a v a i l a b i l i t y  o f  c r o p  r e s i d u e s .  The FYM 

a p p l i e d  t o  the  summer c r o p s  a l s o  impart  r e s i d u a l  e f f e c t  t o  

the  s u c c e e d i n g  c r o p .

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

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

r i c e - r i c e  i s  b e i n g  p r a c t i c e d  s i n c e  l o n g  b ack  a s  a r a i n f e d  

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

f i e l d s  o f  n o r t h  K e r a l a ,  r i c e - b l a c k g r a m - v e g e t a b l e  s ys t em i s  o f  

r e c e n t  o r i g i n .  In the  c o a s t a l  t r a c t  o f  Kasa ra god  d i s t r i c t  

v a r i o u s  r i c e  b a s e d  c r o p p i n g  s ys t em  s u c h  a s  r i c e - s w e e t  p o t a t o -  

v e g e t a b l e s ,  r i c e - r i c e - v e g e t a b l e s , r i c e - r i c e - t o b a c o  a r e  b e i n g  

p r a c t i c e d .  In t h e  s o u t h e r n  d i s t r i c t s  o f  the-  s t a t e  a d j o i n i n g  

t o  s u b u r b a n  a r e a s ,  r i c e - r i c e - v e g e t a b l e s  i s  t h e  co mm on 

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

r i c e - n e n d r a n  b a n a n a - c a s s a v a  i s  in v o g ue  in T r i c h u r  d i s t r i c t .  

I n  Malappuram d i s t r i c t  a s ys t em  o f  r i c e  and nendran banana 

r e l a y  c r o p p i n g  i s  f o l l o w e d  ( P i l l a i ,  1 9 7 9 ) .  An ot he r  sys t em 

p r a c t i c e d  i n  Malappuram d i s t r i c t  i s  r i c e - n e n d r a n  b a n a n a -  

c a s s a v a + r i c e  ( G o p a 1a k r i s h n a n , 1 9 8 3 ) .  In t h e  e a s t e r n  and

m i d d l e  r e g i o n s  o f  P a l g h a t  d i s t r i c t ,  r i c e - r i c e - g r e e n  manure 

( d h a i n c h a ) and r i c e - r i c e - g r e e n  manure ( ko 1 in.i i ) + sesamum

a r e  b e i n g  f o l l o w e d .  In p a r t s  o f  Q u i l o n  d i s t r i c t  the  c r o p p i n g  

s y s t e ms  a r e  r i c e - r i c e - c a s s a v a  and r i c e - r i c e - c o 1 o c a s i a . In

Trivandrum d i s t r i c t  r i c e - r i c e - c o w p e a , r i c e - r i c e - s w e e t  p o t a t o  

and r i c e - r i c e - v e g e t a b l e s  a r e  common.



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

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

w i t h o u t  c o n s i d e r i n g  the  impact  o f  the  summer c r o p ,  on the 

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

f e r t i l i t y  w h i l e  some a r e  s o i l  e n r i c h e r s  and s t i l l  some o t h e r s  

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

p h y s i c a l  c o n d i t i o n  o f  t he  s o i l .

The p e r i o d  a v a i l a b l e  f o r  t h e  summer c r o p  a l s o  

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

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

a b o v e  s i t u a t i o n s  the  farmer  i s  in  a c o n f u s i o n  as  t o  which 

summer c r o p  i s  t o  be  g ro wn f o r  m e e t i n g  h i s  r e q u i r e m e n t s  

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

r un .  Hence t he  f ar mer  has t o  be g i v e n  a c a f e t e r i a  o f  c r o p s  

f o r  the  summer s e a s o n  b as ed  on wh ich  he can c h o o s e  the  c r o p .  

I n  v i e w  o f  t he  e x i s t i n g  d i v e r s i t y  i t  has become n e c e s s a r y  to  

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

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

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

summer c r o p s  in the  p r e s e n t  s t u d y .

S h o r t  d u r a t i o n  c a s s a v a  was s e l e c t e d  as  a summer 

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

p e r i o d  o f  f i v e  mo nt hs  w i t h  l i m i t e d  i r r i g a t i o n  r e B o u r c e s . 

G r o w i n g  o f  t h i s  c r o p  h e l p s  e x p o s u r e  o f  t h e  s o i l  t o  t h e  

w e at h er  c o n d i t i o n s .  The c r o p  h a r v e s t e d  i n  the  o f f  s e a s o n



w i l l  have a g r e a t  demand in  the  market  and w i l l  f e t c h  more 

i n c o m e .

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

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

a f t e r  t he  h a r v e s t  o f  the  s e c o n d  c r o p  o f  r i c e ,  e s p e c i a l l y  in 

command a r e a s  o f  i r r i g a t i o n  p r o j e c t s .  The bhusa o f  the  c r o p  

ca n s e r v e  as  a p a l a t a b l e  f o d d e r  d u r i n g  summer months when 

f o d d e r  p r o d u c t i o n  i s  s c a r c e .  O f f  l a t e  g ro un d nu t  a l s o  has 

a t t r a c t e d  f a r m e r s  as  a c a s h  c r o p  due t o  the  h i g h  m o n et o ry  

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

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

t o  N e n r i c h m e n t .

Bhi nd i  i s  an i m po r t a n t  v e g e t a b l e  c r o p  f e t c h i n g  v e r y  

h i g h  r e t u r n s .  I t  a l s o  p r o v i d e s  employment  f o r  the  f a m i l y  

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

When more than one c r o p  i s  grown on a sys t em b a s i s ,  

a p p l i c a t i o n  o f  f e r t i l i z e r  i s  t o  be  r e s o r t e d  t o  the  sys t em 

r a t h e r  t h a n  f o r  c r o p s  i n d i v i d u a l l y .  S w a m i n a t h a n  ( 1 9 8 1 )  

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

c r o p p i n g  s y s t e m  as  a whole  f o r  i n c r e a s i n g  the f e r t i l i z e r  use  

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

f e r t i l i z e r s .  The r e s i d u a l  e f f e c t  o f  f e r t i l i z e r s  a p p l i e d  to  

the p r e v i o u s  c r o p  a 1 SO must be a s s e s s e d  w h i l e  d e v e l o p i n g  a 

f  e r  t i 1 i z e r  d&hedu 1 e f o r  the s y s t e m ( B i s wa s  e_t a_L, 1989*>.



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

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

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

s y s t e m  t o  s u i t  t h e  n e e d s  o f  t he  i n d i v i d u a l  f a r m e r s .  However,  

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

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

snv i ro nm en t a  1 l y  s u s t a i n a b l e  CHegde, 1992-31)

With the  a b o v e  o b j e c t i v e s  in v i e w ,  an i n v e s t i g a t i o n  

on r i c e  b a s e d  c r o p p i n g  sys t em i n c o r p o r a t i n g  c r o p s  which  a r e  

e x t e n s i v e l y  grown in summer r i c e  f a l l o w s  was l a i d  o ut  a t  the  

RARS, P a t ta m bi  w i t h  the  f o l l o w i n g  o b j e c t i v e s :

1. To a s s e s s  the  r e s i d u a l  e f f e c t s  o f  n u t r i e n t s  added t o

t he  summer c r o p s  on s u c c e e d i n g  r i c e  c r o p s  i n  e f f e c t i n g  

f e r t i l i z e r  economy

2.  t o  i d e n t i f y  t he  s ys t em w h ic h  r e s u l t  i n  maximum p r o d u c t i o n  

e f f i c i e n c y

3.  t o  f i n d  o u t  t h e  maximum e n e r g y  gevtc&a&ing c r o p p i n g  s ys t em

4.  t o  e v a l u a t e  the  b e s t  e c o n o m i c  c r o p  c o m b i n a t i o n  f o r  t he  

d o u b l e  c r o p  wet r i c e  f i e l d s  o f  K e r a l a .

5.  t o  s t u d y  the  impact  o f  r i c e  b a s e d  c r o p p i n g  s ys t em on s o i l  

f e r t i l i t y  c o n d i t i o n s .
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2 .  REVIEW OF LITERATURE

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

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

r e q u i r e m e n t s  o f  c r o p p i n g  s y s t e m  as a wh o l e  and o f  i n d i v i d u a l  

c r o p s  and e c o n o m i c s  o f  d i f f e r e n t  c r o p p i n g  s y s t e m s ,  a r e  

r e v i e w e d  b e l o w .

2 . 1 .  R i c e  b a s e d  c r o p p i n g  s y s t e m s

Long term e x p e r i m e n t s  h av e  r e v e a l e d  t h a t  s o i l  i s  

e xha ust ed  by  c o n t i n u o u s  c r o p p i n g  and as  s u c h  y i e l d  d e c l i n e s *  

( Nambi ar  a nd  G h o s h  ( 1 9 8 4 ) .  To  o v e r  c o m e  t h i s ,  s u i t a b l e  

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

t h e r e b y  b e t t e r  economy f o r  t h e  f a r m e r s .

S a d a n a n d a n  and M a h a p a t r a  (1972-3.> o b s e r v e d  t h a t  

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

s e q u e n c e  p o t a t o - r i c e - r i c e  a t  C e n t r a l  R i c e  R e s e a r c h  S t a t i o n ,  

Cutta©Jc. M i s h r a  et, a_l_. 1973 f o u n d  f r om  t he  e c o n o m i c  p o i n t  o f  

v i ew t h a t  t h e  p a t t e r n  r i c e - r i c e - g r e e n  gram was b e s t . f o 11 owed 

by c h i l l i e s  f o r  t h e  i r r i g a t e d  l a n d s  o f  O r i s s a .  Out o f  the  

d i f f e r e n t  c r o p p i n g  s y s t e m s  t r i e d  r i c e - r i c e -  c a s s a v a .  ( H- 1 65 )  

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

(Anonymous,  1 9 7 8 ) .  Pur ushothaman ( 1 9 7 9 )  r e p o r t e d  t h a t  r i c e -  

r i c e - g r e e n  gram was b e s t  s u i t e d  f o r  C o i m b a t o r e  r e g i o n .



S a s i d h a r  and Sadanandan ( 1 9 8 0 )  r e c o r d e d  t h a t  from 

the f i v e  r i c e  b a s e d  c r o p p i n g  s e q u e n c e s  s t u d i e d  t h e  r i c e - r i c e -  

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

p a t t e r n s .  V e d a p r a k a s h  e_t aj_. ( 1 9 8 2 )  r e p o r t e d  t h a t  h i g h e s t  

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

r e c o r d e d  u s i n g  r i c e - c h i c k  p e a  r o t a t i o n ,  f o l l o w e d  by r i c e -  

l e n t i l ,  r i c e - f i e l d  pea  and r i c e - w h e a t  s e q u e n c e s .

VBrma ( 1 9 8 7 )  f o u n d  t h a t  r o t a t i o n a l  c r o p p i n g  o f  

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

s t a t u s  o f  s o i l .  M a h a p a t r a  e_t aj_. ( 1 9 8 7  ) r e c o r d e d  t h a t  

h i g h e s t  y i e l d  was o b t a i n e d  w i t h  r i c e - p o t a t o ,  and was t h e  most 

e f f i c i e n t  s e q u e n c e .  S i n g l e  c r o p  o f  r i c e  in  d o u b l e  c r o p  r i c e  

f i e l d  was the  most  i n e f f i c i e n t  o n e .  H i g h e s t  n e t  p r o f i t  was 

o b t a i n e d  w i t h  R i c e - p o t a t o  i n  O r i s s a .  G a n g a w a r  ( 1 9 8 7 )  

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

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

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

i n t e n s i t y  c o u l d  be i n c r e a s e d  by 200 t o  300 p e r  c e n t .  Of the 

c r o p  s e q u e n c e s  s t u d i e d  R i c e - b l a c k  g r a m ,  r i c e - s o r g h u m  and 

r i c e - r i c e  g r e e n  gram g a v e  h i g h e s t  y i e l d s  r e s p e c t i v e l y .

Karwara et. aJ_. ( 1 9 8 7 )  o b s e r v e d  t h a t  a two year  

r o t a t i o n  o f  r i c e - w h e a t  -  p o t a t o - b l a c k  gram g a v e  the

h i g h e s t  r i c e  e q u i v a l e n t  g r a i n  y i e l d .  R i c e - l i n s e e d - b l a c k  gram



g a v e  t h e  l o w e s t .  They have a l s o  o p i n e d  t h a t  the  b e s t  one  

y e a r  c r o p  r o t a t i o n  was r i c e - t a p i o c a / w h e a t - b l a c k  gram. The 

r i c e - 1 i n s e e d - m a i z e  ( f o d d e r )  gave  the  h i g h e s t  n e t  r e t u r n  equal  

t o  r i c e - w h e a t ,  and r i c e - w h e a t - b l a c k  gram.

P a t e l  ( 1 9 8 7 )  r e c o r d e d  t h a t  r i c e  c r o p  ( J a y a )  

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

1 0 0 : 5 0 : 5 0 )  kg NPK h a " * y i e  1 ded 4 t ha~* . Sahu e t  aj_. ( 1 9 8 8 )  

r e p o r t e d  t h a t  R i c e - p e a  nut  and  r i c e - b l a c k  g ram had t h e  

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

S e l v a r a j  e_t. aj_. ( 1 9 8 8 )  f o u n d  t h a t  a r i c e  b a s e d  c r o p p i n g  

s e q u e n c e  w i t h  sesamum, p e a r l  m i l l e t ,  t u r m e r i c  and c o t t o n  g ave  

t he  h i g h e s t  n e t  p r o f i t  w i t h  a c o s t  b e n e f i t  r a t i o  o f  1 : 1 . 5 .  

The s e q u e n c e  c o u l d  i n c r e a s e  the  p r o d u c t i o n  i n  t he  r e g i o n  by 

174 p e r  c e n t .  B i swa s  e_t aX. ( 1 9 8 8 )  n o t i c e d  t h a t  h i g h e s t  

y i e l d  o f  r i c e  was o b t a i n e d  a f t e r  p o t a t o .  R i c e  a f t e r  must ard  

and f a l l o w  g a v e  i d e n t i c a l  y i e l d s .

U t t a r a y  e_t aj_. ( 1 9 8 8 )  r e p o r t e d  t h a t  r i c e  y i e l d  was 

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

S i n g h  and Yadav ( 1 9 8 8 )  r e p o r t e d  t h a t  r i c e  y i e l d  e q u i v a l e n t s  

o f  r i c e - w h e a t  and r i c e - m u s t a r d  c r o p s  were h i g h e s t  w i t h  r i c e -  

b a r l e y  n e x t  i n  o r d e r .



2 . 2 .  P r o d u c t i o n  p o t e n t i a l  o f  c r o p p i n g  sy s t e ms

B r e a k  t h r o u g h  i n  A g r i c u l t u r e  i n  o u r  c o u n t r y  i s  

c h a r a c t e r i z e d  by t h e  m a x i m i z a t i o n  o f  p r o d u c t i o n  p e r  u n i t  o f  

land p e r  u n i t  o f  t ime  b r o u g h t  a b o u t  by m u l t i p l e  c r o p p i n g  and 

by the i n t r o d u c t i o n  o f  h i g h  y i e l d i n g  v a r i e t i e s  wh ich  u t i l i z e  

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

s t r a t e g y  in A g r i c u 1t u r e  ' cou 1 d p r o d u c e  s t i l l  h i g h e r  y i e l d s  

f rom u n i t  l a n d  a r e a  p e r  u n i t  o f  t i m e  b y  t h e  a d o p t i o n  o f  

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

Under t h e  AICARP a t  many e x p e r i m e n t  s t a t i o n s ,  t h e  

y i e l d  o f  c r o p s  i n  t h r e e  o r  f o u r  c r o p  r o t a t i o n s  amounted t o  10 

t o  1 5 . 3  t ha-1  p e r  y e a r .  The a v e r a g e  g r a i n  p r o d u c t i o n  i n  

t h e s e  wo r ke d  o u t  t o  40 t o  48 kg d a y - *.  (Ramamoorthy et. a l . .  

1 9 7 1 ) .  S a d a n a n d a n  and  M a h a p a t r a  C 1 9 7 2 )  r e p o r t e d  t h a t  t h e  

p r o d u c t i o n  was d o u b l e d  in  C u t ta k  by g r o w i n g  p o t a t o - r i c e - r i c e , 

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

y e a r  and t h a t  t h e  n e t  income was R s . 8755 ha- * .

E x p e r i m e n t s  c o n d u c t e d  a t  I R R I , P h i l i p p i n e s  i n  t he

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

a t o t a l  p r o d u c t i o n  r a n g i n g  f rom 10 t o  12 t ha- * CIRRI,  1 9 7 2 ) .  

A c c o r d i n g  t o  R a g h a v u l u  and S r e e r a m a m o o r t h y  C 1 9 7 5 ) ,  r i c e -  

w h e a t - g r e e n  gram r o t a t i o n s  seemed t o  be  t he  b e s t  under  t h e



a g r o - c 1 i m a t i c  c o n d i t i o n s  o f  N i z a m a b a d  d i s t r i c t  o f  A n d h r a  

Pradesh w h i ch  p r o d u c e d  an y i e l d  o f  9 . 5  t ha -1  p e r  y e a r .  With 

f o u r  c r o p s  a y e a r ,  15 t o n n e s  o f  f o o d  m a t e r i a l s  were  p r o d u c e d  

d u r i n g  a p e r i o d  o f  342 d a y s ,  W hi c h  worked out  t o  44 kg d a y -1  

(Mistfra and MisJIra,  1 9 7 5 ) .  Sahu and P a t r o  ( 1 9 7 5 )  r e p o r t e d  

that  on t h e  b a s i s  o f  d r y  w e i g h t  r e c o v e r y  in kg ha- * . ,  the  

t r e a t m e n t  r i c e  ( J a y a ) - p o t a t o  ( U p - t o - d a t e ) - r  i c e  ( J a v a ) was 

found t o  be t h e  b e s t .  In t r i a l s  w i t h  f i v e  c r o p  r o t a t i o n s  on 

wel l  d r a i n e d  l i g h t  t e x t u r e d  s o i l s  in  O r i s s a ,  p o t a t o - r i c e -

r i c e ,  g r o u n d n u t - j u t e - r i c e  and r i c e - j u t e - r i c e  r o t a t i o n s  gave  

the h i g h e s t  n e t  p r o f i t  and s t a b l e  y i e l d  ( P a d a l i a ,  1 9 7 6 ) .  At 

C o i m b a t o r e ,  t h r e e  c r o p  s e q u e n c e  w i t h  IR 8 r i c e  

p r o d u c e d  1 2 - 1 3  t ha - * g r a i n s  ( S u b b i a h ,  1 9 7 6 ) .

R i c e - r i c e  s y s t e m  g a v e  the  h i g h e s t  p r o d u c t i v e t y  w i t h  

a per  d ay  p r o d u c t i o n  o f  3 1 . 5  kg ha * in Ma dura i .  ( R o b i n s o n ,  

1 9 77 ) .  T h i r u n a v u k k a r a s u  and Goutham ( 1 9 7 7 )  r e p o r t e d  t h a t  

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

P o n d i c h e r r y  r e g i o n .  At  C o i m b a t o r e ,  r i c e - r i c e - r i c e  s ys t em 

r e c o r d e d  t h e  maximum p r o d u c t i o n  o f  1 3 . 9  t  ha- * ( P a l a n i a p p a n  

e_t aj_.  , 1 9 7 8 ) .  W i t h  r i c e - r i c e  s y s t e m  h i g h e s t  g r a i n

p r o d u c t i o n  o f  1 6 . 8  t h a - * w a s  o b t a i n e d  a t  M a n g l o r e  

(Karnataka*) ,  1 3 . 4  t  ha * a t  B h a v a n i s a g a r  ( Ta m i l na d u )  and

1 1 . 9  t h a  * a t  B h u v a n e s w a r  i n  O r i s s a  ( A n o n . ,  1 9 7 8 ) .

Purushothaman ( 1 9 7 9 )  r e p o r t e d  t h e  r i c e —r i c e - f i n g e r  m i l l e t t

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



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

r e s u l t s  o f  the  Model  A gr onomi c  E x p e r i m e n t s ,  Mahapatra  et. a l . 

( 1 9 8 7 )  r e p o r t e d  t h a t  c r o p  s e q u e n c e  o f  r i c e - w h e a t - r i c e  f o r  

V a r a n a s i  and K a l y a n i  c e n t r e s ,  r i c e - f i n g e r  m i l l e t - r i c e  f o r  

Maruteru and r i c e - r i c e - r i c e  f o r  B h u v a n e s w a r , Karamana and 

M a ng l or e  c e n t r e s  were  t h e  most p r o d u c t i v e  c r o p p i n g  s y s t e m s .

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

i n c r e a s e d  the: p r o d u c t i o n  at  many l o c a t i o n s  and i n c l u s i o n  o f

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

Masodha i n  U t t a r  P r a d e s h .  F i n g e r  mi 11e t - r i c e - g r o u n d n u t  at  

T h a n j a v u r ,  r i c e - r i c e - c o w p e a / g r o u n d n u t  a t  M a n g a l o r e  and 

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

p r o m i s s i n g  c r o p p i n g  s ys t ems  under  S o u t h  I n d i a n  c o n d i t i o n s  

( P i l l a i  ^jt aj_. , 1 9 7 0 ) -  S e l v a r a j  e_t a_l_. ( 1 9 8 8 )  o b t a i n e d  the

h i g h e s t  e c o n o m i c  yl&|l\d o f  2 5 . 1  t ha   ̂ i n  a r i c e  b a s e d  

c r o p p i n g  s y s t e m  i n v o l v i n g  r i c e - s e s a m u m - p e & t f l  mi 11e t - t u r m e r i c -  

c o t t o n  i n  two y e a r  s e q u e n c e  a t  B h a v a n i s a g a r .

Kumar and Reddy  ( 1 9 9 1 )  o b t a i n e d  h i g h e s t  t o t a l  g r a i n  

y i e l d  and B|c r a t i o  i n  r i ce -mBt ize  s e q u e n c e  f o l l o w e d  by  r i c e -

g r o u n d n u t  s e q u e n c e .  M i s r a  and Vyas ( 1 9 9 2 )  " r e p o r t e d  t h a t  in

a g r o u n d n u t  wheat  c r o p p i n g  s y s t e m  h i g h e r  p od  y i e l d  ( 13 27  kg 

ha * )  and h i g e r  n e t  r e t u r n  (Rs 9617 kg h a ^ 1 ) were  r e c o r d e d  at  

2 0 : 8 0 : 2 0  NPK ( 1 0 0  p e r  c e n t  o f  r e c o m m e n d e d  d o s e ) .



S i g n i f i c a n t l y  h i g h e r  g r a i n  y i e l d  o f  wheat (5 9 50  kg ha- *)  were 

r e c o r d e d  u n d e r  75 p e r  c e n t  r e c o r d e d  f e r t i l i z e r  d o s e  w i t h  ne t  

r e t u r n  o f  Rs 14028 kg ha - * ) .  The t o t a l  m o n e t o r y  r e t u r n  o f  

t h e  g r o u n d n u t —w h e a t  s e q u e n c e  was h i g h e r  i n  75 p e r  c e n t  

recommended f e r t i l i z e r  d o s e  a p p l i e d  to  b o t h  the  c r o p s .

From t h e  a b o v e ,  i t  m i g h t  b e  c o n c l u d e d  t h a t  t h e  

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

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

C o n t i n u o u s  c r o p p i n g  o f  r i c e  r e c o r d e d  h i g h e s t  p r o d u c t i o n  in 

many p l a c e s ,  w h i l e  in  o t h e r  p l a c e s  i n c l u s i o n  o f  p t t i se s  o r  

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

and augyfmented t h e  B o i l  f e r t i l i t y .  The r e v i e w  i n d i c a t e d  the  

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

l o c a l  c o n d i t i o n .

2 . 3 .  E f f e c t  o f  a  c r o p  o n s u c c e e d i n g  c r o p  i n  a  g i v e n  c r o p p i n g  

s y s t e m

I t  h a s  b e e n  known f o r  many c e n t u r i e s  t h a t  c r o p s  

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

c r o p s  w h i c h  f o l l o w  ( RUp le y ,  1 9 4 1 ) .  The p r i n c i p l e  i n v o l v e d  in 

the  r o t a t i o n  o f  c r o p s  i s  b a s e d  on t he  a b o v e  o b s e r v a t i o n  and 

i s  n o t  an i d e a  o f  m od er n  a g e ,  b u t  d a t e s  b a c k  f a r  i n t o  

a n t i q u i t y .  H owev er ,  t o  B o u s s i n g a u l t  g o e s  t he  honour

o f  h a v i n g  i n t r o d u c e d  t h e  c o n c e p t  o f  r o t a t i o n  in  A g r i c u l t u r a l



S c i e n c e  ( R u s s e l ,  1 9 7 3 ) .  V a r i o u s  c r o p s  when grown on s o i l s  

l e a v e  c e r t a i n  a f t e r  e f f e c t s  w h i c h  e x e r t  a marked i n f l u e n c e  on 

the g r o w t h  o f  s u b s e q u e n t  c r o p s .  In some c a s e s  the  e f f e c t  i s  

b e n e f i c i a l  and in  some o t h e r  c a s e s  i t  may be i n j u r i o u s .

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

s u c c e e d i n g  c r o p s  h a v e  b e e n  r e p o r t e d  by  many w o r k e r s .  I n  

Malaya,  g r o w i n g  r i c e  a f t e r  g r o u n d n u t  r e c o r d e d  an i n c r e a s e d  

y i e l d  o f  24 p e r  c e n t  o v e r  r i c e  grown a f t e r  r i c e  ( H a r t l e y  and 

K e e p i n g ,  1 9 5 0 ) .  A c c o r d i n g  t o  S e s h a d r i  e t  a_l_. ( 1 9 5 4 ) ,  the

g ro un d nu t  c r o p s  i s  v e r y  v a l u a b l e  in  many c r o p  r o t a t i o n s  f o r  

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

r o t a t e d  w i t h  i t .  They a I s o  r e p o r t e d  t h a t  t h e r e  was no b e n e f i t  

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

Magne ( 1 9 6 0 )  r e p o r t e d  t h a t  i n c l u s i o n  o f  r i c e  in  a 

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

w i t h o u t  s o i l  d e p l e t i o n  and b r o u g h t  h i g h  r e t u r n s .  Racho and 

De D&tta ( 1 9 6 8 )  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  f e r t i l i z e r s  to  

r i c e ,  i r r e s p e c t i v e  o f  r a t e s  o f  a p p l i c a t i o n  had no r e s i d u a l  

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

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

s u c c e e d i n g  c r o p .  V e r k o c  ejt aj_.  ( 1 9 6 9 )  o b t a i n e d  h i g h e s t  

y i e l d  o f  w i n t e r  wheat  when t h e  p r e c e d i n g  c r o p  was p e a .  Bains  

and Sadaphal  ( 1 9 7 1 )  o b t a i n e d  an i n c r e a s e  i n  r e t u r n s  by  13 t o



15 p e r  c e n t  when j o w a r , b a j r a  o r  paddy  was t a ke n  as  a khar  i f 

c r o p  a f t e r  t he  i n c l u s i o n  o f  an u n f e r t i l i s e d  legume ( c o w p e a )  

i n  t h e  r o t a t i o n .

A c c o r d i n g  t o  S ar d or  ( 1 9 7 5 )  p r e c e d i n g  l eguminous  

c r o p  i n c r e a s e d  the  y i e l d  o f  r i c e  by 1 2 . 8  t o  3 7 . 7  p e r  c e n t .  

T a j u d e e n  t t̂ aj_. ( 1 9 8 9 )  o b s e r v e d  t h a t  in  a f i v e  y e a r  f i e l d  

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

g r e e n  m a n u r e  g r e e n  g r a m ,  g r o u n d n u t  a n d  c o w p e a  o n  t h e  

s u b s e q u e n t  wet s e a s o n  and d r y  s e a s o n  r i c e  were more o r  l e s s  

same.  But t he  l o n g  term e f f e c t  o f  summer c r o p p i n g  on paddy 

was c o n s i d e r a b l e .  At the  end o f  t h e  f i f t h  y e a r  p l o t s  grown 

w i t h  g r o u n d n u t  i n  s umme r r e g i s t e r e d  t h e  h i g h e s t  y i e l d  

i n c r e a s e  ( 6 3  p e r  c e n t )  in  d ry  s e a s o n  r i c e .

2 . 4 .  N u t r i e n t  r e s p o n s e  t o  r i c e  i n  t h e  c r o p p i n g  system

2 . 4 . 1 .  Ni t r o g e n

2 . 4 . 1 . 1 .  Growth c h a r a c t e r s

The b e n i f i c i a l  e f f e c t  o f  n i t r o g e n  on r i c e  g r o w t h  

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

i n c r e a s e s  t i l l e r  p r o d u c t i o n .  (£>e 1981;  Kannan,  1982;

K r i s h n a k u m a r , 1986)  d r y  m a t t e r  p r o d u c t i o n .  ( Sa da ya p pa n ,  1982;  

Redd y ,  1985 and V e n ki t a s w am y , 1 9 8 6 ) .



2.4.1.2. Yield attiributes

Many o f  t he  y i e l d  c o m p o ne nt s  o f  r i c e  a r e  p o s i t i v e l y  

i n f l u e n c e d  by t h e  a d d i t i o n  o f  n i t r o g e n .  I n c r e a s e  in  number 

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

have b e e n  r e c o r d e d  by  Sharma and De ( 1 9 7 9 )  S u bb i a h  ejt a l  .

( 1 9 8 3 )  Salam ( 1 9 8 4 ) .  N i t r o g e n  a p p l i c a t i o n  r e s u l t e d  i n  more 

number o f  f i l l e d  g r a i n s  per  p a n i c l e  ( C h a n d r a s e k h a r a n , 1984;

Sat ikaranarayana , 1985 and Kr ishnakumar , 1 9 8 6 ) .

R et h i n a m ^  ( 1 9 7 5 )  n o t i c e d  s t e a d y  i n c r e a s e  in  y i e l d  

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

o b t a i n e d  w i t h  160 kg N ha- *. P i l l a i  .et. al_. ( 1 9 7 8 )  s u g g e s t e d  

t h a t  m o r e  t h a n  1 0 0  k g  N h a - * n e e d  n o t  b e  a p p l i e d  f o r  

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

S in gh  and Mondyal  ( 1 9 7 8 )  r e p o r t e d  t h a t  optimum r a t e  f o r  

maximum y i e l d  f o r  t he  dwarf  v a r i e t y  Jaya was 158 kg N 

ha- * .

S i n g h  e_t al_. ( 1 9 7 8 )  h av e  shown t h a t  t h e  optimum and 

most  p r o f i t a b l e  n i t r o g e n  r a t e  f o r  r i c e  v a r i e t y  Jaya  was 140 

kg N ha *.  Sharma ( 1 9 8 6 )  f ou nd  t h a t  f o r  dwarf  r i c e  i n c r e a s e  

in  n i t r o g e n  r a t e s  f r o m  z e r o  t o  150 kg ha- * i n c r e a s e d  

a v e r a g e  y i e l d  f r o m  1 . 7 6  t o  5 . 5 6  t ha * . He a l s o  o b s e r v e d  

t h a t  f u r t h e r  i n c r e a s e  in  n i t r o g e n  r a t e s  e n c o u n t e r e d  w i t h  no 

p r o f  i  t .



Rao and Ramanujam ( 1 9 7 1 )  r e p o r t e d  t h a t  i n c r e a s e s

o f  n i t r o g e n  l e v e l  f ro m z e r o  t o  180 kg ha“ * i n c r e a s e d  st raw

y i e l d  o f  r i c e .  V e n k i t e s w a r a l u  ( 1 9 7 8 )  s t a t e d  t h a t  s t r a w  y i e l d  

i n c r e a s e d  w i t h  n i t r o g e n  l e v e l s  u p t o  200 kg ha - * and beyond 

which  i t  d e c l i n e d .

2 . 4 . 1 . 3 .  N i t r o g e n  in  s o i l  f e r t i l i t y

D i g a r  ( 1 9 6 0 )  f o u n d  t h a t  l a t e r i t e  s o i l s  p o o r  in 

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

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

V e n k i t a  Rao and  B a d i g a r  ( 1 9 7 1 )  o b s e r v e d  t h a t

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

A p p r e c i a b l e  i n c r e a s e  i n  a v a i l a b i l e  n i t r o g e n  c o n t e n t  i n  the 

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

f e r t i l i z e r s .  P r a s a d  and J h a  ( 1 9 7 3 )  f o u n d  t h a t  d u e  t o  

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

n i t r o g e n  and t h a t  t h e  l o s s  was more w i t h  l e v e l s  o f  n i t r o g e n  

a p p l i c a t i o n .  S h a r m a  a n d  M i s h r a  ( 1 9 8 8 )  r e p o r t e d  t h a t  

n i t r o g e n  a p p l i c a t i o n  i n c r e a s e d  t h e  amount o f  NH^-N where as  P 

and K had no e f f e c t .  A p p l i c a t i o n  o f  n i t r o g e n  c a u s e d  a s l i g h t  

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

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



R i c e  in  some s o i l s  do no t  r e s p o n d  t o  p h o s p h o r u s ,  

whereas  t h e  u p l a n d  c r o p s  show a r e s p o n s e  t o  t h i s  n u t r i e n t .  

Lack o f  r e s p o n s e  i s  due t o  an i n c r e a s e  in the a v a i l a b i l i t y  o f  

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

c u 11 i v a t  i o n .

2 . 4 . 2 . 1 .  Uptake o f  p h o s p h o r u s  by r i c e  p l a n t

S h a p i r o  ( 1 9 5 8 )  r e c o r d e d  t h a t  f l o o d i n g  i n c r e a s e d  the 

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

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

i n c r e a s e d  u p t a k e .  Sahu and Lenka ( 1 9 6 6 )  a l s o  o b s e r v e d  t h a t  

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

c o n j u n c t i o n  w i t h  n i t r o g e n .

M e h r o t r a  e j .  a 1 . ( 1 9 6 8 )  f o u n d  t h a  t h e  r a t e  o f

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

g r o w t h  p e r i o d .

S i n h a  .et. al_. ( 1 9 8 0 )  o b s e r v e d  t ha t  u p t a k e  o f  t o t a l  

p h o s p h o r u s  and f e r t i l i z e r  p h o s p h o r u s  i n c r e a s e d  f rom 0 t o  90 

kg  h a - * w h i l e  u t i l i z a t i o n  p e r c e n t a g e  o f  t h e  a p p l i e d  

p h o s p h o r u s  d e c r e a s e d .  I n c r e a s e  in  p h o sp h o r u s  r a t e s  i n c r e a s e d  

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

2.4.2. Phosphorus



p h o s p h o r u s .  R a s t o g i  .et. aj . .  ( 1 9 8 1 )  r e c o r d e d  t h a t  i n c r e a s i n g  

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

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

p h o s p h o r u s  u p t a k e  and u t i l i z a t i o n  p e r c e n t a g e  o f  the  

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

s t a g e s .

2 . 4 . 2 . 2 .  E f f e c t  o f  p h o s p h o r u s  on y i e l d  a t t r i b u t e s

2 . 4 . 2 . 2 . 1 .  P r o d u c t i v e  t i l l e r s  and p a n i c l e s

P l a c e  e_t aj_. ( 1 9 7 0 )  r e p o r t e d  t h a t  t h e  n umb er  o f  

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

p h o s p h o r u s .  N a i r  e_t a j , .  ( 1 9 7 2 )  f o u n d  t h a t  t h e  i tOmber o f  

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

p h o s p h o r u s  a p p l i c a t i o n .  B h a t t a c h a r y a  and C h a t t e r j e e  ( 1 9 7 8 )  

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  P a i d e d  e a r l y  t i l l e r i n g  wh ich  

r e s u l t e d  in  more p a n i c l e  b e a r i n g  t i l l e r s .

A l e x a n d e r  .et. aj_. ( 1 9 7 3 )  f o u n d  t h a t  a p p l i c a t i o n  o f  

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

e f f e c t  on  t he  p e r c e n t a g e  o f  p r o d u c t i v e  t i l l e r s .  Sadanandan 

and S a s i d h a r  ( 1 9 7 6 )  a l s o  o b s e r v e d  t h a t  i n c r e a s i n g  r a t e s  o f  

a p p l i e d  p h o s p h o r u s  had no s i g n i f i c a n t  e f f e c t  o n t h e  number o f  

p r o d u c t i v e  t i l l e r s  p e r  h i l l .



2 . 4 . 2 . 2 . 2 .  Number o f  g r a i n s  p e r  p a n i c l e

A r o n  e t a 1 . ( 1 9 7 1 )  r e p o r t e d  t h a t  i n c r e a s e d

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

p a n i c l e .  S i n g h  and Varma ( 1 9 7 1 )  o b s e r v e d  an i n c r e a s e  in the 

number o f  g r a i n s  p e r  p a n i c l e  w i t h  h i g h e r  r a t e s  o f  p ho sp h or us  

a p p l i c a t i o n .  S a s a n k i  and Wada ( 1 9 7 5 )  r e p o r t e d  t h a t  low 

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

g r a i n s  and can b e  a l t e r e d  by t h e  l e v e l  o f  a p p l i e d  p h o s p h o r u s .

A l e x a n d e r  e_t aj_. ( 1 9 7 3 )  r e p o r t e d  t h a t  t h e  g r a i n  

n u m b e r / p a n i c l e  was u n a f f e c t e d  by  p h o s p h o r u s  a p p l i c a t i o n .  

K a l y a n i k u t t y  and Morachan ( 1 9 7 4 )  showed t h a t  p h o s p h o r i c  a c i d  

d i d  n o t  h a v e  a n y  ma rked  e f f e c t  o n  t h e  number  o f  g r a i n s .  

Sanandan and S a s i d h a r  ( 1 9 7 6 )  f o u n d  no s i g n i f i c a n t  e f f e c t  on 

t he  number o f  f i l l e d  g r a s i n s  p e r  p a n i c l e  wi t h  i n c r e a s e d  r a t e s  

o f  a p p l i e d  p h o s p h o r u s .  S u s e e l a n  et  ̂ a i .  ^1977)  r e p o r t e d  that  

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

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

2 . 4 . 2 . 2 . 3 .  Thousand g r a i n  w e i g h t

Majumdar ( 1 9 7 1 )  o b s e r v e d  t h a t  thousand g r a i n  we ig h t  

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

Tha nd a pa ni  and Rao ( 1 9 7 4 )  r e p o r t e d  t h a t  p h o s p ho ru s  l e v e l s  

i n c r e a s e d  t h e  t h o u s a n d  g r a i n  w e i g h t .  Chowdhury t t̂ aj_. ( 1 9 7 8 )



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

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

P l a c e  e_t a 1 . ( 1 9 7 0 )  r e c o r d e d  t h a t  a d e c r e a s e  i n

t housa nd  g r a i n  w e i g h t  w i t h  i n c r e a s e  in  l e v e l s  o f  p h o s p h o r u s .  

A l e x a n d e r  e_t aj_. ( 1 9 7 3 )  o b s e r v e d  t h a t  d i f f e r e n t  l e v e l s  o f  

p h o s p h o r u s  d i d  n o t  have  any p o s i t i v e  e f f e c t  on t he  thousand 

g r a i n  w e i g h t .  Rao et. aj_. ( 1974)  r e p o r t e d  t h a t  the  thousand 

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

p h o s p h o r u s .  K a l y a n i k u t t y  -and Morachan ( 1 9 7 4 )  o b s e r v e d  thal 

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

t h ousa nd  g r a i n  w e i g h t .

2 . 4 . 2 . 3 .  E f f e c t  o f  p h o s p h o r u s  on y i e l d

Khatua and Sahu ( 1 9 7 0 )  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  

40 kg p h o s p h o r u s  p e r  h e c t a r e  r e s u l t e d  i n  i n c r e a s e d  r i c e  y i e l d  

compared  t o  no p h o s p h o r u s  a p p l i c a t i o n .  Majumdar ( 1 9 7 1 )  a l s o  

o b s e r v e d  i n c r e a s e  in  pad dy  y i e l d s  w i t h  i n c r e m e n t a l  d o s e s  o f  

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

p h o s p h o r u s  a p p l i c a t i o n  was a l s o  r e p o r t e d  by  k a l y a n i k u t t y  and 

Morachan ( 1 9 7 4 ) .  A c c o r d i n g  t o  G o p a l a k r i s h n a n  .et al_. ( 1 9 7 5 )  

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

T i w a r i  and Thakur Cl 9 7 6 )  f o u n d  t h a t  p h o s p h o r u s  s i g n i f i c a n t l y  

i n c r e a s e d  g r a i n  y i e l d  o f  d wa r f  r i c e  v a r i e t i e s  I R - 8  and Jaya,  

Chowdhary et. aj_. ( 1 9 7 8 )  r e p o r t e d  t h a t  p h o s p h o r u s  a p p l i c a t i o n



i n f l u e n c e d  paddy y i e l d  s i g n i f i c a n t l y .  I t t i y a v a r a h  ej. a 1 . 

( 1 9 7 9 )  r e p o r t e d  t h a t  y i e l d s  w e r e  a d v e r s e l y  s u f f e c t e d  by 

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

S h i o t a  e_t a_L. ( 1 9 8 0 )  o b s e r v e d  t h a t  w i t h o u t  p h o s p h o r u s  y i e l d s  

were r e d u c e d  by 4 0 - 5 0  p er  c e n t .  M a h i m a i r a j a  and Mayalagu 

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

y i e l d  o f  r i c e .

Sadanandan and S a s i d h a r  ( 1 9 7 6 )  o b s e r v e d  t ha t  t h e r e  

was no s i g n i f i c a n t  d i f f e r e n c e  in  the  y i e l d  o f  g r a i n  due t o  

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

( 1 9 7 7 )  r o v o a l o d  1,1ml; l,ho g r a i n  y i e l d  was not  i n f l u e n c e d  by 

p h o s p h o r u s  a p p l i c a t i o n .  K r i s h n a m o o r t h y  e_t a_L■ ( 1 9 7 9 )

r e p o r t e d  t h a t  in r i c e  c u l t i v a r  I R - 2 0 ,  out  o f  12 c r o p s  t r i e d ,  

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

P l a c e  e_t a l  . ( 1 9 7 0 )  o b s e r v e d  t h a t  i n c r e a s i n g

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

p l a n t  h e i g h t .  Gupta e_t aj_. ( 1 9 7 5 )  o b t a i n e d  h i g h e r  s t ra w 

y i e l d  w i t h  60 ppm p h o s p h o r u s .  S i n g h  a nd  P r a k a s h  ( 1 9 7 9 )

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

p h o s p h o r u s  a p p l i c a t i o n .  S inha  e t  aj_. ( 1 9 8 0 )  a l s o  r e p o r t e d  

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



The f o r e g o n e  r e v i e w  s h o w s  p o s s i t i v e  e f f e c t  o f

a p p l i e d  p h o s p h o r u s  on y i e l d  i n c r e a s e  o r  r i c e  as  we 1 I as 110

e f f e c t  on y i e l d  i n c r e a s e .  I t  can be due to  the  a bund enc e  or  

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

r e a c t  i o n .

2 . 4 . 2 . 4 .  E f f e c t  o f  p h o s p h o r u s  on t h e  u p t a k e  o f  m a j o r

n u t r  i e n t s

Mohankumar ( 1 9 6 7 )  o b s e r v e d  a d e c r e a s e  in n i t r o g e n

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

Varma ( 1 9 7 1 )  r e p o r t e d  t h a t  N u p t a k e  i n  g r a i n  and s t r a w  

i n c r e a s e d  wi t h  i n c r e a s i n g  r a t e s  o f  b o t h  N and P. S in gh  and 

Prakash ( 1 9 7 9 )  f o un d  t h a t  the  a p p l i c a t i o n  o f  P i n c r e a s e d  the  

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

Mohankumar ( 1 9 6 7 )  o b s e r v e d  an i n c r e a s e  i n t h e  

p h o s p h o r u s  c o n t e n t  wi t h  i n c r e a s e  in  t h e  r a t e s  o f  p h o s p h o r u s  

a p p l i c a t i o n .  Terman and A l l e n  ( 1 9 7 0 )  r e p o r t e d  t h a t  t h e  

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

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

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

p h o s p h o r u s  l e v e l .

S u a e e l a n  e_L aj_. (1 978)  r e p o r t e d  t h a t  t h e r e  was 

s i g n i f i c a n t  i n c r e a s e  in the u p t ak e  o f  p h o s p h o r u s  by t he  p l a n t  

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



S i n g h  and Pra k as h  ( 1 9 7 9 )  f o u n d  t h a t  P a p p l i c a t i o n  

b r o u g h t  a b o u t  i n c r e a s e d  u p t ak e  o f  P.  R a s t o g i  e_t ad.  ( 1 9 8 1 )  

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

t he  t o t a l  p h o s p h o r u s  u p t ak e  and f e r t i l i z e r  p h o s p h o r u s  u p t a k e ,  

Agarwal  ( 1 9 8 0 )  r e p o r t e d  t h a t  i n c r e a s e  in  the p o t a s s i u m  up tak e  

was f rom 3 5 . 5  t o  1 2 9 . 9  kg ha * due t o  p h o s p h o r u s  a p p l i c a t i o n .

2 . 4 . 3 .  P o t a s s  ium

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

s u p p l y .  The p o t a s s i u m  c o n c e n t r a t i o n  in  s o i l  s o l u t i o n  i s  in 

e q u i l i b r i u m  w i t h  t h e  p o t a s h  r e s e r v e  o f  the  s o i l .  R i c e  p l a n t  

a b s o r b s  much more p o t a s s i u m  than n i t r o g e n  and p h o s p h o r u s .  

For  many g i v e n  v a r i e t i e s  the  y i e l d  l e v e l  r i s e s  w i t h  i n c r e a s e  

i n  p o t a s s i u m .

Ponnamperuma ( 1 9 6 5 )  r e p o r t e d  t h a t  submerg ing  the  

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

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

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

l a t o s o l i c  s o i l s  r i c h  in  i r o n .  The i n c r e a s e  i n  t h e  s o l u b i l i t y  

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

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

l e a c h i n g  l o s s e s .

Huang ( 1 9 6 9 )  f o u n d  t h a t  p o t a s h  r e q u i r e m e n t  o f  r i c e  

r a n g e s  f r o m  30 t o  60 kgha- 1  and on b a d l y  d r a i n e d  s o i l s  80 t o



120 kgha- *.  Keramler ( 1 9 7 1 )  r e c o r d e d  t h a t  f o r  r i c e  t h e r e  was 

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

p h o s p h o r u s .  P r i m a v e s i  and P r i m a v e s i  ( 1 9 7 1 )  n o t i c e d  t h a t  d r y  

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

s o l u t i o n .  Kanwar ( 1 9 7 4 )  r e p o r t e d  t h a t  y i e l d  i n c r e a s e  o f  h i g h  

y i e l d i n g  v a r i e t i e s  was o b t a i n e d  f r om  t he  a p p l i c a t i o n  o f  

60 kg K2 0 ha- 1 .

G a n e s h m o o r t h y  and B i s w a s  ( 1 9 8 5 )  r e p o r t e d  t h a t  

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

o f  s o i l .  B a r n e s  e_t al_. ( 1 9 8 6 )  a l s o  r e p o r t e d  t h a t  f o r  g ro wt h  

a n d  y i e l d  K f e r t i l i z a t i o n  i s  e s s e n t i a l  a n d  t h e  y i e l d  

i n c r e a s e s  w i t h  i n c r e a s e  in K f e r t i l i z a t i o n .

2 . 5 .  Removal  o f  n u t r i e n t s  by  c r o p  i n  t h e  s y s t e m

2 . 5 . 1 .  R i c e

Shar ma and  R a j e n d r a  P r a s a d -  ( 1 9 8 0 )  r e p o r t e d  t h a t  

r i c e  c r o p  y i e l d i n g  50 q o f  g r a i n  re mo ve d  80 kg N, 18 kg P and 

100 kg ha - 1 .

De D a t t a  ( 1 9 8 1 )  h a v e  r e p o r t e d  t h a t  under  t r o p i c a l  

c o n d i t i o n s  f o r  t h e  p r o d u c t i o n  o f  e v e r y  t o n  o f  r i c e  t he  c r o p  

removes  1 6 . 2  kg o f  N, 2 . 8  kg  o f  P2 ° 5  &nd 1 6 . 7  kg o f  KgO. 

G r i s t  ( 1 9 8 6 )  h a v e  r e c o r d e d  t h a t  f o r  t h e  p r o d u c t i o n  o f  one  t o n



o f  r i c e  t h e  c r o p  re mov es  1 6 . 3  kg N 8 . 6  kg ^2^5 ant* 

18. 3  kg K2 0 .

2 . 5 . 2 .  C a s s a v a

Kumar e_t a_l_. ( 1 9 8 7 )  r e p o r t e d  t h a t  c a s s a v a

v a r i e t y  1687 ( S r e e v i s a k h )  c u l t i v a t e d  in  t hs  u p l a n d  c o n d i t i o n s  

wi t h an a v e r a g e  y i e l d  o f  35 t ha- * w i h t  10 months d u r a t i o n  

removed 1 9 6 . 3  kg N, 1 3 . 2  kg ? 2 ° 5  > * 0 6  kg K2 0,  408 kg c a  and

2 1 . 8  kg  Mg h a - * .  T h e y  h a v e  a l s o  r e p o r t e d  t h a t  t h e  same 

v ^ a r i e t y  w h i c h  was c u l t i v a t e d  in a r i c e - c a s s a v f i ,  s e q u e n c e  in

r i c e  f i e l d  w i t h  a d u r a t i o n  o f  7 m o n t h s  g i v i n g  an a v e r a g e

y i e l d  o f  4 1 . 7  t ha- * removed 2 0 4 . 9  kg  N, 3 5 . 0  kg P2 O5  a nd 

3 0 8 . 5  kg K20  h a - 1 .

2 . 5 . 3 .  Cowpea

J a c q u i n o t  ( 1 9 6 7 )  r e p o r t e d  t h a t  a b o ut  40 kg n i t r o g e n  

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

h e c t a r e  o f  l a n d .  R i c h i e  and R o b e r t  ( 1 9 7 4 )  r e p o r t e d  t h a t  

e a c h  t o n n e  o f  c o w p e a  s e e d  r e m o v e ^  f r o m  t h e  s o i l  4 0  kg 

n i t r o g e n  17 kg p h o s p h o r u s  and 48 kg p o t a s s i u m .  Go dsa se  and

Do u g a l e  ( 1 9 8 4 )  r e p o r t e d  t h a t  on an a v e r a g e  t h e  cowpea c r o p

a b s o r b e d  1 . 8 7  kg N q - * o f  g r a i n  y i e l d .



2 . 4 . 4 .  Groundnut

A c c o r d i n g  t o  Puhtamkar and B a t k a l  ( 1 9 6 7 )  g roundnut

c r o p  r e mo ve d  a maximum o f  5 1 . 0 9  kg o f  n i t r o g e n  and 1 4 . 24kg o f

p h o s p h o r u s  f rom one  h e c t a r e .

Sichman et. al_. ( 1 9 7 0 )  r e p o r t e d  t h a t  n i t r o g e n

( i n  kg h a - 1 ) removed in  f r u i t s  and g r e e n  m a t e r i a l s  (shown in 

b r a c k e t s )  o f  a g r o u n d n u t  c r o p  o f  16000 p l a n t s  on a f e r t i l e  

l a t a s o l  wer e  N - 1 4 2 C 2 0 1 ) ,  P - 1 5 C 6 ) ,  K- 30  ( 1 4 0 )  C a - 5 ( 1 1 3 )

M g - 1 0 ( 2 0 )  and S - 1 5 ( 1 6 ) .  A c c o r d i n g  t o  D a h i y a  and R a s t o g i  

( 1 9 7 6 )  g r o u n d  nut  y i e l d i n g  two t o n n e s  ha * removed 170,  30,  

110 kg h a - 1  o f  n i t r o g e n ,  p h o s p h o r u s  and p o t a s h  r e s p e c t i v e l y .

Aulak a t  aj_. ( 1 9 8 5 )  have  r e c o r d e d  t h a t  an a v e r a g e  

c r o p  o f  g r o u n d n u t  y i e l d i n g  19 q ha- * removed  a b o ut  170 kg N, 

30 kg P2 ° s  and 1 ° °  kg K20 ha - * .  From t he  a b o v e  f i n d i n g s  i t  

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

f rom t h e  s o i l .

2 . 5 . 5 .  Bhend i

Maurya e t  aj_. ( 1 9 8 7 )  f o u n d  t h a t  a b h en d i  c r o p  w.i’ th 

an y i e l d  o f  6 7 . 3 9  q h a - * r em o ve d  8 7 . 8 1  kg N, 2 0 . 5 7  kg P20g 

and 1 0 3 . 9 1  kg K20 ha - *.



2 . 6 .  E f f e c t  o f  NPK on c r o p p i n g  s y s t e m

2 . 6 . 1 .  Ni t r o g e n

O r g a n i c  m a t t e r  s t a t u s  o f  s o i l  i s  c o n s i d e r e d  as  an 

i n d e x  o f  i t s  f e r t i l i t y .  Under  t r o p i c a l  humi d  c o n d i t i o n s ,  

c u l t i v a t i o n  and c r o p p i n g  e x h a u s t  t he  s o i l  o r g a n i c  m a t t e r  more 

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

S a l t e r  a n d  G r e e n  ( 1 9 3 3 )  o b s e r v e d  t h a t  c r o p

r o t a t i o n s  i n c l u d i n g  legumes m a i n t a i n e d  o r g a n i c  m a t t e r  t o  s o i l  

at  an opt imum l e v e l .  Mohant and S i n g h  ( 1 9 6 9 )  r e p o r t e d  t h a t  

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

c o n t e n t  o f  s o i l .

Sharma and Saxena ( 1 9 7 0 )  f o u n d

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

n i t r o g e n  c o u l d  be  m a i n t a i n e d .  N a i r  and S in gh  ( 1 9 7 1 )  have

r e p o r t e d  s l i g h t  i n c r e a s e  in  a v a i l a b l e  N and o r g a n i c  m a t t e r  a t  

t he  end o f  a r i c e  b a s e d  c r o p p i n g  e x p e r i m e n t .

P r a s a d  a n d  J h a  ( 1 9 7 3 )  o b s e r v e d  t h a t  d u e  t o  

c o n t i n u o u s  c r o p p i n g  t h e r e  had b e e n  s i g n i f i c a n t  l o s s  o f  N and 

i t  was more  wi t h  the  l e v e l s  o f  n i t r o g e n  a p p l i c a t i o n .  Na i r  

e t  a J .  ( 1 9 7 3 ) .  r e p o r t e d  t h a t  a v a i l a b l e  n i t r o g e n  and o r g a n i c



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

c r o p s  a r e  grown.  Sadanandan and Ma hapat ra  ( 1 9 7 5 ) .  r e p o r t e d  

max i mum d e 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  o f  s o i l  i n  

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

pat  t e r n s .

Me e l u  and Rekhi  ( 1 9 8 1 )  f o u n d  t h a t  i n  r i c e - w h e a t  

c r o p p i n g  s y s t e m  g r e e n - m a n u r i n g  o f  60  d a y s  o l d  d a i n c h a  

e f f e c t e d  an economy o f  6 0 - 8 0  Kg N ha- * i n  normal  and s a l t  

a f f e c t e d  s o i l s .  Green manur ing  d i d  g i v e  r e s i d u a l  e f f e c t s  in  

some p l a c e s .  Combined u s e  o f  12 t FYM and 80 Kg N ha- * g ave  

as  much r i c e  y i e l d  as  wi t h  t h e  a p p l i c a t i o n  o f  120 Kg N ha- * 

thus e f f e c t i n g  a s a v i n g  o f  40 kg N ha * . I t  a 1 s o  g av e  

r e s i d u a l  e f f e c t  e q u i v a l e n t  t o  30 k g s  e a c h  o f  N and PgOg ha- * 

in  the  s u c c e e d i n g  wheat c r o p .  The r e s u l t  on N u s e  in b erze em 

r i c e  c r o p p i n g  s ys t em  s u g g e s t e d  the  p o s s i b i l i t y  o f  r e d u c i n g  N 

d o s e  t o  r i c e  when grown in  a s y st e m o f  b e r z e e m .

Mandal et. al_. ( 1 9 8 2 )  r e p o r t e d  t h a t  a f t e r  5 y e a r s  o f  

j u t e - r  i c e - w h e a t  a b o u t  18 p e r  c e n t  l o s s  o f  N was s e e n  i n  

c o n t r o l ,  f o l l o w e d  by  15 p e r  c e n t  l o s s  o f  n i t r o g e n  in  50 p e r  

c e n t  NPK t r e a t e d  p l o t  and 10 p e r  c e n t  l o s s  o f  n i t r o g e n  i n  100 

p e r  c e n t  NPK t r e a t e d  p l o t s .  W i v u t r o n g u a n i a  and T i y a w a l l e e  

( 1 9 8 4 )  o b s e r v e d  t h a t  m u l t i p l e  c r o p p i n g  s y s t e m s  d e p l e t e s  t he  

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

under  a l l  c r o p p i n g  s y s t e m s .  But i t  was s l i g h t l y  enhanced



where  l eg umes  we r e  i n c l u d e d .  Deka and- f i t j t i .* ( 1 9 8 4 )  f ound  

t h a t  i n  a c r o p  c y c l e  o f  4 y e a r s  w i t h  s i x  a n n u a l  c r o p  

s e q u e n c e s  o r g a n i c  c a r b o n  and t o t a l  n i t r o g e n  c o n t e n t  o f  s o i l  

i n c r e a s e d  in  a l l  t h e  r o t a t i o n s  e x c e p t  p u r e  c e r e a l  ( r i c e -  

w h e a t ) ,  maximum b e i n g  in r i c e  b e rz e e m .

Mandal .et. a_L. ( 1 9 8 4 )  f o u n d  t h a t  r e s u l t s  o f  wheat

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

i n t e n s i v e  c r o p p i n g  t-jfapt a&t/i s h o w e d  a d e c l i n i n g  t r e n d  i n  

o r g a n i c  c a r b o n  and t o t a l  n i t r o g e n .

Azam ( 1 9 8 6 )  n o t i c e d  t h a t  g r o w i n g  legumes in

the  c r o p p i n g  s y s t e m  i n c r e a s e s  m i n e r a l i s a b l e  n i t r o g e n  in  s o i l .  

P r a s a d  a nd  P a l a n i a p p a n  ( 1 9 8 7 )  f o u n d  t h a t  i n  a p u l s e  c r o p -  

r i c e  r o t a t i o n ,  s o y b e a n  added  more r e s i d u e s  than g r e e n  gram. 

C he mi ca l  a n a l y s i s  showed t h a t  s o y b e a n  r e s i d u e  a dded  52 Kg N

ha * a n d  g r e e n  gram r e s i d u e  43 Kg N h a - * .  R e t u r n s  w e r e

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

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

Sahu et. aj_. ( 1 9 8 8 )  r e c o r d e d  t h a t  t he  s o i l  o r g a n i c

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

p e r  c e n t  was n o t e d  i n  r i c e - w h e a t - s e q u e n c e  a n d  h i g h e s t  i n  

r i c e - c o w p e a  s e q u e n c e .



2 . 6 . 2 .  P h o s p h o r u s

C u l t i v a t i o n  o f  c r o p s  s i n g l y  o r  i n  s e q u en c e  have  no 

e f f e c t  o n  t o t a l  p h o s p h o r u s  c o n t e n t  o f  s o i l .  Sadanandan and 

Ma ha p at r a  ( 1 9 7 3 )  r e p o r t e d  t h a t  t h e r e  was no n o t i c e a b l e  g a i n  

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

Ghosh and  K a n z a r i a  ( 1 9 6 4 )  f o u n d  t h a t  in  c o n t i n u o u s  c r o p p i n g  

s y s t e m  h i g h e r  s t a t u s  o f  a v a i l a b l e  p h o s p h o r u s  in  s o i l  was 

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

N a i r  e_t a 1 . ( 1 9 7 3 )  n o t i c e d  t h a t  a v a i l a b l e

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

gro wn i n  m u l t i p l e  c r o p p i n g .  R a g h a v a l u  and Sreeramamoorthy  

( 1 9 7 4 )  r e c o r d e d  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  p h o s p h o r u s  at  

t he  end o f  t h r e e  y e a r s  i n  a l l  t h e  r o t a t i o n s  i n v o l v i n g  c e r e a l s  

and p u l s e s .

B i s w a s  e t a 1 . ( 1 9 7 7 )  h a v e  s h o w n  t h a t  w i t h

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

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

c o n t e n t s  o f  w h i c h  r o s e  f rom t h e  i n i t i a l  low s t a t u s  t o  medium 

o r  h i g h e r  l e v e l s  comme nsur at e  w i t h  t h e  f e r t l i z e r  d o s e .  The 

p l o t s  w h i c h  r e c e i v e d  50 p e r  c e n t  o f  t h e  optimum P (83 kg ha- * 

i n  t w o  y e a r s )  r a i s e d  t h e  l e v e l  t o  me d i u m w h e r e a s  t h e  

t r e a t m e n t s  o f  100 and 150 p e r  c e n t  o f  optimum r e s u l t e d  i n  t he  

a c c u m u l a t i o n  o f  a v a i l a b l e  P t o  a h i g h  l e v e l .  But where no P



was a p p l i e d  i t s  s t a t u s  d e c l i n e d  m a r k e d l y  from i n i t i a l  v a l u e  

o f  8 . 8  t o  2 . 1  kg ha- * as  a r e s u l t  o f  i n t e n s i v e  c r o p p i n g .

S u b b a  R ao  a n d  G h o s h  ( 1 9 8 1 )  r e p o r t e d  t h a t  t h e  

i n t e n s i v e  c r o p p i n g  e f f e c t s  l e s s  d e p l e t i o n  o f  i n o r g a n i c  P and 

more  d e p l e t i o n  o f  o r g a n i c  P \Hi\ s o i l s .  Me e l u  a nd  R e k h i  

( 1 9 8 1 )  f o u n d  t h a t  i n  r i c e - w h e a t  s y s t e m  w h e a t  was  m o r e  

r e s p o n s i v e  t o  p h o s p h o r u s  than r i c e .  They a l s o  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  60 kg P2o^ lia- 1 t o  wheat was s u f f i c i e n t  t o  

meet t h e  p h o s p h o r u s  r e q u i r e m e n t s  o f  t he  s u c c e e d i n g  r i c e  c r o p s  

in  t h e  w h e a t - r i c e  c r o p p i n g  s y s t e m .  I n  p o t a t o - r i c e - w h e a t  

c r o p p i n g  s y s t e m  i f  60 kg P2 0 5 ha * was a p p l i e d  t o  p o t a t o ,  

the  d o s e  o f  p h o s p h o r u s  c o u l d  p e r h a p s  be h a l v e d  in  wheat and 

o m i t t e d  i n  r i c e  w i t h o u t  r e d u c t i o n  i n  y i e l d .

G i l l  and Meelu ( 1 9 8 2 )  f o u n d  t h a t  in a r i c e - w h e a t

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

( 0 ,  9 ,  18 and 20 kg ha *)  a p p l i e d  acr . oss  t r e a t m e n t s  w i t h  120

kg N ha * a l o n e .  However r i c e  r e s p o n d  t o  farm y ard  manure,  

n i t r o g e n  and  t h e  c o m b i n a t i o n .  I n  a s e c o n d  e x p e r i m e n t  in  t h e  

same f i e l d  r i c e  d i d  n o t  r e s p o n d  t o  d i r e c t  a p p l i c a t i o n  o f  

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

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

26 kg ^20^ *ia D i r e c t  a p p l i c a t i o n  o f  recommended P t o

wheat  a c h i e v e d  t he  h i g h e s t  y i e l d .  Wheat y i e l d  was 50 p e r

c e n t  l o w e r  when P was a p p l i e d  o n l y  t o  r i c e  i n  t he  r o t a t i o n .



There was no cumulative effect from P application to both
c r o p s .

Nad and Goswami ( 1 9 8 4 )  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  p h o s p h a t i c  f e r t i l i z e r  i n  a r i c e - w h e a t  c r o p p i n g  

s e q u e n c e  f o r  o v e r  10 s e a s o n s  r e s u l t e d  an i n c r e a s e  in s o i l  

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

W i v u t r o n g u a n i a  and T i y a w a i e e s  ( 1 9 8 4 )  r e p o r t e d  t h a t  in  a t h r e e  

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

f o r  two y e a r s  g a v e  a h i g h  s o i l  ' p* f o r  t h e  t h i r d  y e a r .

Rana e_t aj_, ( 1 9 8 4 )  r e c o r d e d  f r o m  t h e i r  s t u d y  o n  
ai\d

c r o p  y i e 1d s ^ n u t r i e n t  u p t a k e  i n  a c r o p p i n g  s e q u e n c e  t h a t  

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

c u r t a i l m e n t  in  f e r t i l i z e r  d o s e .  Yadav  ( 1 9 8 5 )  r e c o r d e d  from 

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

d e c r e a s e d  f rom 1 8 . 4  kg ha- 1  t o  1 4 . 5  kg ha- * .

S a g a r  ^ t  a_l_. ( 1 9 8 6 )  f o u n d  t h a t  i n  w h e a t - r i c e -

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

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

t ime  p - a p p l  i c a t i o n  t o  r i c e  c a n  be r e d u c e d .  P i n c r e a s e 1:1 was 

f a s t e s t  when p was a p p l i e d  t o  r i c e .  P was more a v a i l a b l e  

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

more  a v a i l a b l e  i n  s u b m e r g e d  t h a n  i n  a e r a t e d  s o i l s ,  and



a v a i l a b l e  P d e c r e a s e d  a f t e r  t he  n e x t  r i c e  c r o p .  Verma ,et. 

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

s t a t u s  o v e r  i n i t i a l  v a l u e  was f o u n d  when P was a p p l i e d  in  the 

c r o p p i n g  s e q u e n c e .  G i l l  <tt aj_- ( 1 9 8 7 )  o b s e r v e d  t h a t  in  

ground n u t - w h e a t  and g r e e n g r a m - w h e a t  c r o p s  s e q u e n c e  on s o i l  

l ow and medium i n  p h o s p h o r u s  b o t h  g r o u n d n u t  a nd  g r e e n g r a m  

r e s p o n d e d  w e l l  t o  p h o s p h a t e  a p p l i c a t i o n  a n d  had ma rked  

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

Sahu e_t aj_. ( 1 9 8 8 )  r e p o r t e d  t h a t  a v a i l a b l e  p and

e x c h a n g e a b l e  K d e c r e a s e d  i n  r i c e - b l a c k  gram s e q u e n c e ,  which

had h i g h e s t  g r a i n  p r o d u c t i o n .  D h i l l o n  a nd  Dev ( 1 9 9 3 )  

o b s e r v e d  t h a t  maximum r emov al  o f  p h o s p h o r u s  was in a r i c e -  

wheat r o t a t i o n  and t h a t  p h o s p h a t e  a p p l i c a t i o n  was r e l a t i v e l y  

more e c o n o m i c a l  i n  t h i s  r o t a t i o n .  A v a i l a b l e  P s t a t u s  was 

l owe red  more in  t h i s  r o t a t i o n  where  no P was a p p l i e d ,  but 

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

2 . 6 . 3 .  P o t a s s  ium

S t u r g i s  ( 1 9 6 3 )  r e p o r t e d  r e d u c t i o n  i n  t h e  

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

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

Ghosh and K a n z a r i a  ( 1 9 6 4 )  o b s e r v e d  t h a t  t h e r e  was 

no c h a n g e  i n  t o t a l  p o t a s h  i n  s o i l  b y  c o n t i n u o u s  c u l t i v a t i o n



w ith  a d d i t i o n  o f  p o t a s s i c  f e r t i l i z e r .  N a ir  e_t aj_. ( 1 9 7 3 )  

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

legum inou s  c r o p s  were grown in  a f i e l d  e x p e r im e n t  c o n s i s t i n g  

o f  f i v e  r i c e - b a s e d  c r o p p i n g  s e q u e n c e s .  S a d a n a n d a n  and 

Mahapatra ( 1 9 7 4 )  o b s e r v e d  t h a t  in  t h e  c r o p p i n g  p a t t e r n  r i c e -  

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

R a g h a v u 1u and S r e e r a m a m o o r t h y  ( 1 9 7 5 )  n o t i c e d  t h a t  i n  a l l  

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

p o t a s s iu m  s t a t u s  d e c r e a s e d .  W iv u t r o n g u a n ia  and T i y a w a l l e e

( 1 9 8 4 )  r e p o r t e d  t h e i r  r e s u l t s  o f  f e r t i l i t y  c h a n g e s  u n d e r  

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

a v a i l a b l e  K was s t i l l  r e l a t i v e l y  h i g h e r  in  s o i l  a f t e r  t h r e e  

y e a r s .  Mandal et. a_l_. ( 1 9 8 4 )  n o t e d  t h a t  c o n t i n u o u s  c r o p p i n g

and m a n u r in g  i n  a j u t e - r i c e - w h e a t  r o t a t i o n  i n c r e a s e s  t h e  

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

a p p l i e d .

Verma e_t a j . .  ( 1 9 8 7 )  r e c o r d e d  t h a t  in  t h e i r  s t u d i e s  

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

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

p l o t s  w h ic h  r e c e i v e d  p o t a s s i c  f e r t i l i z e r s  than t h o s e  which  

d i d  n o t  r e c e i v e  i t .



2 . 6 . 4 .  O r g a n i c  c a r b o n  s t a t u s  in  c r o p p i n g  sy s tem

P o y s e r  e_t aj_. ( 1 9 5 7 )  r e p o r t e d  t h a t  t h e r e  was an 

o v e r  a l l  d e c r e a s e  o f  2 7 . 5  p e r  c e n t  o f  o r g a n i c  c a r b o n  d u r i n g  

25 y e a r s  o f  c r o p p i n g .  D oy le  and H alm lyn  ( 1 9 6 0 )  r e p o r t e d  th a t  

a r e d u c t i o n  in  o r g a n i c  c a r b o n  c o n t e n t  o f  s o i l  t a k e s  p l a c e  as 

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

Sadanandan and Mahapatra^. ( 1 9 7 5 )  a l s o  have r e c o r d e d  

th a t  t h e r e  was a d e c r e a s e  in  o r g a n i c  c a r b o n  c o n t e n t  o f  s o i l  

due t o  c o n t i n u o u s  c r o p p i n g .  The maximum d e c r e a s e  i s  o b s e r v e d  

in  r i c e - r i c e - r i c e  c r o p p i n g  s e q u e n c e .  S a s i d h a r  (1 9 7 7 )  a l s o  

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

ca r b o n  c o n t e n t  o f  s o i l s .  The maximum d e c r e a s e  i s  o b s e r v e d  in  

r i c e - r i c e - s e q u e n c e .  T h e  l e a s t  i s  n o t e d  i n  r i c e - r i c e -  

c o w p e a / p u 1 s e s .

G i l l  et. a_l_. ( 1 9 8 4 )  o b s e r v e d  t h a t  c r i t i c a l  l e v e l  o f

o r g a n i c  c a r b o n  was 0 . 4 5  p e r  c e n t  f o r  P u n ja b  s o i l s  and t h i s  

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

s e q u e n c e s  d e c r e a s e s  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  c r o p s .  

Mandal e_t a_l_. ( 1 9 8 4 )  r e p o r t e d  t h a t  c o n t i n u o u s  c r o p p i n g

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

Si: ( 1 9 8 4 )  r e c o r d e d  t h a t  o r g a n i c  c a r b o n  and t o t a l  n i t r o g e n  

c o n t e n t  d e c r e a s e d  i n  s o i l  a f t e r  c o n t i n u o u s  c r o p p i n g  f o r  8 

y e a r s .  The l o s s  was maximum i n  r i c e - w h e a t  r o t a t i o n .



S a n c h e z  and  L o p e z  ( 1 9 8 6 )  o b s e r v e d  d e c l i n e  i n

o r g a n i c  c a r b o n  in  s o i l  due t o  c o n t i n u o u s  c u l t i v a t i o n .  The

d e c l i n e  was minimum in p l o t s  w h ich  r e c e i v e d  o r g a n i c  m a tte r  or  

g r e e n  m a n u r e .  Sahu e t a 1 . ( 1 9 8 8  ) a l s o  r e p o r t e d  t h a t

c o n t i n u o u s  c r o p p i n g  wi t h  c e r e a l s  d e c r e a s e s  the  o r g a n i c  ca rb on  

c o n t e n t  o f  s o i l .  But o r g a n i c  c o n t e n t  o f  s o i l  i n c r e a s e s  wi t h

c r o p p i n g  p a t t e r n s  l i k e  r i c e - c o w p e a ,  r i c e - g r e e n g r a m , and r i c e

p e a n u t .

Of
2 . 7 .  E co n o m ics  c r o p p i n g  sy s t e mft

M u l t i p l e  c r o p p i n g  o f f e r s  e x t e n d e d  o p p o r t u n i t i e s  in 

t h e  u s e  o f  the  same land  r e s o u r c e s  w i t h i n  a c a l e n d a r  year  

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

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

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

i n c r e a s e d  under  c o n v e n t i o n a l  c r o p p i n g  p a t t e r n s  (Agarwal and 

H e a d y ,  1 9 7 0 ) .  B a i n s  ( 1 9 6 8 )  f o u n d  t h a t  i n  r e l a y  c r o p p i n g  

s y s t e m s  o f  400  p e r  c e n t  i n t e n s i t y ,  t h e  f a r m e r s  c a n  g e t  a 

p r o f i t  o f  a b o u t  R s . 1 1 , 5 0 0  p e r  h e c t a r e  p e r  y e a r .  T h e y

s t u d i e d  t h e  e c o n o m ic s  o f  two c r o p p i n g  p a t t e r n s :  m ung-m aize -

t o r i a - w h e a t  and mung-mai z e - p o  t a  t o - w h e a t  . From t h e  f i r s t  

r e l a y  c r o p p i n g  s e q u e n c e  t h e y  g o t  a n e t  p r o f i t  o f  a b ou t  Rs. 

1 0 0 0 0 / -  p e r  h e c t a r e ,  w h e r e a s ,  from  t h e  s e c o n d  r e l a y  c r o p p i n g



s e q u e n c e  t h e y  g o t  a n e t  p r o f i t  o f  a b o u t  R s . 1 1 5 0 0 / - .
rim) Ps.tr Uk

M ahapatra^  ( 1 9 6 9 )  r e p o r t e d  t h a t  th e  c u l t i v a t o r s  in  C u t ta ck  

d i s t r i c t  o f  O r i s s a  S t a t e  o b t a i n e d  a n e t  p r o f i t  r a n g in g  from 

R s . 2 8 6 0 / -  to  R s . 5 6 9 8 / -  by  a d o p t i n g  the  c r o p p i n g  p a t t e r n ,

r i c e - p o  t a t o - r  i c e .

In  a s t u d y  wi t h  f i v e  h ig h  i n t e n s i t y  c r o p  r o t a t i o n s  

w i t h  r i c e ,  N air  and S in gh  ( 1 9 7 1 )  found  th a t  the maximum g r o s s  

r e t u r n  o f  R s . 12692 and n e t  p r o f i t  o f  R s . 7367 were o b t a i n e d

fr o m  t h e  r i c e - p o t a t o - w h e a t  r o t a t i o n .  At Pantcnrvagar, N a ir  and 

S in g h  ( 1 9 7 1 )  o b t a i n e d  a n e t  r e t u r n  o f  R s . 1 . 7 5  per  rupee

i n v e s t e d  f r o m r i c e - 1a h i - s o y b e a n  r o t a t i o n .  V e r y  h i g h  n e t  

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

a l s o  b e e n  r e p o r t e d  by Guptha ( 1 9 7 2 ) .  A c c o r d i n g  t o  Sadanandan 

and M ahapatra  (1 9 72  d ) , th e  c r o p p i n g  p a t t e r n  p o t a t o - r i c e - r i c e  

has shown the  maximum p r o d u c t i o n  p o t e n t i a l i t y  d u r i n g  1967-68  

and 1 9 6 8 - 6 9 ,  the  ne t  income from the  c r o p p i n g  p a t t e r n  b e i n g  

R s . 8 7 7 5 / -  in  the  s e c o n d  y e a r .  The c r o p p i n g  p a t t e r n  r i c e -

p o t a t o - p o t a t o  was t h e  b e s t  w i t h  an a p p r o x im a t e  p r o f i t  o f  R s . 

5 700  p e r  h e c t a r e  in  P u n ja b  i n  t h e  s t u d i e s  c o n d u c t e d  by Shahi

( 1 9 7 3 ) .  I n  Samba 1 pur d i s t r i c t  o f  O r i s s a ,  Panda et. al_. ( 1 9 7 3 )  

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

i n v o l v i n g  c e r e a l s ,  p u l s e s  and v e g e t a b l e s .  They f o u n d  that  

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

p r o d u c t i o n  w i t h  a n e t  p r o f i t  o f  R s . 1 1 0 2 5 / -  p e r  h e c t a r e .

P i l l a i  ( 1 9 7 3 )  s u g g e s t e d  t h a t  a s u i t a b l e  c r o p  r o t a t i o n  sh o u ld



g i v e  n o t  l e s s  than  R s . 1 0 0 0 / -  p e r  a c r e  ne t  income,  a l t h o u g h

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

e x p e c t e d .  . Under a s s u r e d  i r r i g a t i o n  and 400 per  c e n t  r e l a y  

c r o p p i n g ,  i t  can g o  up t o  R s . 2 0 0 0 / -  p e r  a c r e .  S t u d i e s  in  the 

s c a r c i t y  z o n e  o f  M ahara^tra  r e v e a l e d  th a t  d o u b le  c r o p p i n g  

i n c r e a s e d  g r o s s  money r e t u r n s  f rom  two t o  f o u r  t im es  than 

th a t  o f  t h e  m o n o c u l t u r e  w h ich  h a r d l y  y i e l d e d  about  R s . 5 0 0 / -  

per  h e c t a r e  (P h a ra n d e  e_t a]_. , 1 9 7 3 ) .  Sahu and P a tro  (1 9 7 5 )

r e c o r d e d  t h a t  t h e  c r o p p i n g  p a t t e r n  r i c e - c a u 1 i f 1 ow er -m a ize  

r e p o r t e d  t h e  maximum n e t  p r o f i t  o f  Rs . 8 3 9 8 . 7 4  h a - 1  i n

O r i s s a .  A c c o r d i n g  t o  S in g h  a n d  S i n g h  ( 1 9 7 5 ) ,  i n c r e a s e d  

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

v a r i e t i e s  r e s u l t e d  in  h i g h e r  em ploym ent  and h ig h e r  l e v e l  o f  

income p e r  u n i t  a r e a ,  Kumar and Reddy ( 1 9 9 1 )  have r e p o r t e d  

t h a t  in  A n d h ra  P r a d e s h  o f  t h e  d i f f e r e n t  r i c e  b a s e d  c r o p  

s e q u e n c e  t r i e d  t o t a l  g r a i n  y i e l d  was h i g h e s t  wi t h  r i c e - m a i z e .  

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

l o w e s t  b e n e f i t  c o s t  r a t i o  where  a s  b e n e f i t  c o s t  r a t i o  was 

h i g h e r  i n  r i c e  m a i z e  s e q u e n c e .  S h arm a  and  Tomar ( 1 9 9 1 )  

have r e p o r t e d  t h a t  a t  d i f f e r e n t  c r o p  s e q u e n c e s  t r i e d  r i c e -  

berzeara g a v e  t h e  h i g h e s t  p r o d u c t i o n  and b e n e f i t  c a s t  r a t i o .  

I t s  n e t  r e t u r n  was 42 p e r  c e n t  h i g h e r  than  th a t  o f  dominant 

r i c e  w h eat  c r o p p i n g  s e q u e n c e  i n  t h e  i r r i g a t i o n  cannal  command 

a r e a s  i n  R a j a s t h a n .



H egde ( 1992-b)who c o n d u c t e d  e c o n o m i c  a n a l y s i s  o f  

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

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

s e q u e n c e s  a t  s e l e c t e d  l o c a t i o n  w i t h o u t  any a d v e r s e  e f f e c t  on 

the  p r o f i t a b i l i t y .



M A T E R I A L S  A N D  M E T H O D S



3.  MATERIALS AND METHODS

A f i e l d  e x p e r im e n t  on r i c e  b a s e d  c r o p p i n g  system 

was l a i d  o u t  s t a r t i n g  from summer s e a s o n  o f  1983 f o r  a p e r i o d  

o f  two y e a r s  in  B lo c k  No. V o f  t h e  R e g i o n a l  A g r i c u l t u r a l  

R e s e a r c h  S t a t i o n ,  P a t t a m b i ,  K e r a l a  S t a t e .  The d e t a i l s  o f  the 

m a t e r i a l s  u sed  and the  m ethods  a d o p t e d  in  th e  e x p e r im e n t  are  

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

3 . 1 .  M a t e r i a l s

3 . 1 . 1 .  L o c a  t i o n

T h e  R e g i o n a l  A g r i c u l t u r a l  R e s e a r c h  S t a t i o n ,  

P a t ta m b i  i s  s i t u a t e d  a t  1 0 °  48"  N l a t i t u d e  and 76°  12" E

l o n g i t u d e  and 25 M a b o v e  mean s e a  l e v e l .  I t  i s  s i t u a t e d  in  

the  m i d d l e  land  l a t e r i t e  p a r t  o f  t h e  K e r a l a  S t a t e  a c c o r d i n g  

t o  t h e  t o p o g r a p h i c a l  c l a s s i f i c a t i o n  o f  th e  S t a t e .  In  the  

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

l y i n g  i n  t h e  v a l l e y s  i n  b e t w e e n  t h e  h i l l y  p o r t i o n s  on e i t h e r  

s i d e s .

3 . 1 . 2 .  C l i m a t i c  c o n d i t i o n s

The a r e a  r e c e i v e s  S.W.  m onsoon  a b u n d a n t ly  and the  

f i r s t  c r o p  o f  r i c e  i s  m o s t l y  grow n w i t h  t h i s .  N.E monsoon i s  

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



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

l i t t l e  r a i n  and summer r i c e  i s  g row n  o n l y  wi t h  i r r i g a t i o n .

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

P a t ta m b i  ( a v e r a g e  o f  10 y e a r s  from  1973 t o  1982)  i s  p r e s e n t e d  

in  A p p e n d ix  I .

The annual normal r a i n f a l l  i s  2696 mm, the  major  

p o r t i o n  o f  w h i c h  i s  r e c e i v e d  d u r i n g  J u n e  t o  A u g u s t .  The 

c o n t r i b u t i o n  o f  r a i n f a l l  f rom  the  S ou th  West and N orth  East  

monsoons and from  summer s h o w e r s  a r e  1886 ,  530 and 221 mm

r e s p e c t i v e l y .  The mean maximum a n d  mi ni mum t e m p e r a t u r e  

d u r i n g  t h e  p e r i o d  a r e  3 2 . 3 ° C  and 2 2 . 5 ° C  r e s p e c t i v e l y .  March 

i s  t h e  h o t e s t  m onth  and  J a n u a r y  i s  t h e  c o o l e s t .  Maximum 

r e l a t i v e  h u m i d i t y  o f  9 6 . 3  p e r  c e n t  a t  7 am p r e v a i l s  d u r i n g  

J u l y  where  as  i n  J a n u a ry  i t  i s  o n l y  7 9 . 3  per  c e n t .  Maximum 

d a i l y  s u n s h i n e  h o u r s  ( 9 . 8 )  i s  r e c o r d e d  d u r i n g  January  wh i l e  

the  minimum ■ is r e c o r d e d  i n  t h e  m o n t h ^ J u l y  ( 2 . 4 ) .  H ig h e s t  

e v a p o r a t i o n  o f  7 . 1  mm i s  r e c o r d e d  d u r i n g  M a rch  w h i l e  t h e  

l o w e s t  i s  i n  J u l y  ( 3 . 6  mm).

3 • 1 •3■ C l im a t  i c  c o n d i t  i o n  d ur  in g  t h e  c r o p  p e r i o d

T h e  c r o p p i n g  p e r i o d  w a s  f r o m  J a n u a r y  1 9 8 3  t o  

F e b r u a r y  1 9 85 .  The mean m o n t h l y  d a t a  on the  m e t e o r o l o g i c a l  

p a r a m e t e r s  r e c o r d e d  a t  th e  a g r o - m e t  o b s e r v a t o r y  a t t a c h e d  t o
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the RARSj P a ttam bi  d u r i n g  t h e  a b o v e  p e r i o d  a r e  p r e s e n t e d  in  

A p p en d ix  I I  ( a )  and I I  ( b )  and F i g u r e s  1 and 2 .

D u r in g  f i r s t  y e a r  ( 1 9 8 3 )  t h e  summer was more s e v e r e  

t h a n  n o r m a l .  T h e r e  was no  Bummer r a i n s  f r o m  J a n u a r y  t o  

A p r i l .  R a in s  d u r i n g  may and June were  s u b - n o r m a l .  During 

s e c o n d  y e a r  ( 1 9 8 4 )  .summer s h o w e r s  w e r e  a b o v e  n o r ma l  and 

d u r i n g  may 1984 the r a i n s  were  f a r  a b o v e  n o r m a l . During  1983 

and 1984 e v e n t h o u g h  t h e  t o t a l  number o f  r a i n y  d a y s  were above  

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

n orm a l .  The t o t a l  e v a p o r a t i o n  from  January  t o  May 1983 was 

much h i g h e r  than  the  c o r r e s p o n d i n g  p e r i o d  o f  1984 .

3 . 1 . 4 .  The c r o p p i n g  h i s t o r y

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

the  p r e c e d i n g  y e a r s  b e f o r e  t h e  commencement o f  the p r e s e n t  

e x p e r im e n t  were  b u l k  c r o p s  o f  r i c e .

3 . 1 . 5 .  C rop  v a r i e t i e s

3 . 1 . 5 . 1 .  R i c e  c v .  J aya

The v a r i e t y  u se d  f o r  t h e  e x p e r i m e n t a l  p u r p o s e  was 

Jaya d u r i n g  f i r s t  and s e c o n d  c r o p  s e a s o n .  I t  i s  from a c r o s s  

b e tw een  T N - i  x T 141 and was r e l e a s e d  f o r  c u l t i v a t i o n  in  1968



from t h e  AICRIP H y d er a b a d .  The c r o p  t a k e s  128 dayB to  mature 

in  K h a r i f  s e a s o n  and 125 d a y s  in  Rabi  s e a s o n .  Jaya had a 

g o o d  y i e l d  s t a b i l i t y  and p o t e n t i a l  t o  g i v e  a g r a i n  o f  3 . 5  t o

4 . 0  t h a - 1  u n d e r  op t im um  c o n d i t i o n s  o f  w e a t h e r  and  c r o p  

m a n a g e m e n t .  U n d e r  K e r a l a  c o n d i t i o n s  i t  h a s  m o d e r a t e  

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

stem b o r e r s  ad l e a f  h o p p e r s .

3 . 1 . 5 . 2 .  R i c e  c v : T r i v e n i

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

v a r i e t y  w i t h  a d u r a t i o n  o f  a b o u t  100 d a y s .  I t  i s  a h y b r i d  

d e r i v a t i v e  o f  a c r o s s  b e t w e e n  A nnapoorna  x PTB-16 (K a v u n g in -  

P o o t h a l a ) .  I t  i s  t o l e r a n t  t o  b r o w n  p l a n t  h o p p e r  b u t  

s u s c e p t i b l e  t o  b l a s t  and s h e a t h  b l i g h t  d i s e a s e s .  CKAU 1 9 8 2 ) .

3. 1 . 5 . 3 .  C a ssa va  c v :  M a l a v e l l a

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

d u r a t i o n  o f  5 months d u r i n g  summer and g i v i n g  a t u b e r  y i e l d  

o f  1 0 -1 5  t  ha * .  T h i s  v a r i e t y  i s  u s e d  a s  a c a t c h  c r o p  in  the  

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

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

s o w in g  o f  K h a r i f  r i c e  ( J a n u a r y  t o  J u n e )  C o o k in g  q u a l i t y  o f  

t u b e r  i s  v e r y  g o o d  ( S a n t h a  e t  a l . 1 9 8 8 ) .



T h is  i s  a c r o s s  b etw een  P -1 1 8  x K o l i n j i  p a y a r .  I t  

h a s  a s h o r t  d u r a t i o n  o f  55 t o  6 0  d a y s ,  s u i t a b l e  f o r  

c u l t i v a t i o n  i n  summer r i c e  f a l l o w s .  I t  i s  a g r a i n  t y p e ,  

bushy and non t r a i l i n g .  I t  has a v e r y  s h o r t  f l o w e r i n g  phase 

and r e q u i r e s  o n l y  one  or  two p i c k i n g s .  I t  can a l s o  w i t h s ta n d  

m o i s t u r e  s t r e s s  which  i s  u su a l  d u r i n g  the  p o s t  r i c e  summer 

p e r i o d  ( C h a n d r ik a ,  e t  a l . 19 8 3 ) .

3. 1.5.4. Cowpea cv. Krishnamony

3.  1 . 5 . 5 .  Groundnut  c v . TMV. 2 .

I t  i s  a bunch ty p e  o f  g r o u n d n u t  m atu r ing  w i t h i n  90 

t o  105 d a y s .  I t  i s  r e l e a s e d  from  the  O i l  Seeds  R esea rch  

S t a t i o n ,  T ind iva na m  by mass s e l e c t i o n  from  the l o c a l  v a r i e t y  

Gudiatham bunch  ( S e s h a d r i ,  1962)  and f o u n d  to  be  s u i t a b l e  as 

a c a t c h  c r o p  in  summer r i c e  f a l l o w s  (Kurup et  a l . 1 979 ) .

3 . 1 . 5 . 6 .  Bhendi  c v . Pusa sawani

I t  i s  a v a r i e t y  w i t h  h i g h  y i e l d  s t a b i l i t y  and 

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

r e l e a s e d  from  I A R I , New D e l h i .  I t  g i v e s  an y i e l d  o f  more 

than  60 q ha 1 w i t h i n  a p e r i o d  o f  4 m onths .

3 . 1 . 6 .  Phys i c a l a n d  c h e m i c a 1 p r o p e r t  i e s  o f  the  s o i 1

The p h y s i c a l  and c h e m i c a l  a n a l y s i s  o f  the s o i l  o f



T a b l e  1 .  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  s o i l  o f  t 
e x p e r i m e n t a l  f i e l d  ( B l o c k  No. V o f  RARS, P a t t a m b i )

P rop er  t i e s Mean v a l u e Method f o l l o w e d

A.  P h y s i c a l  p r o p e r t i e s
1. P a r t  i c 1e s i ze  

di  s t r  i b u t  i o n  
( p e r c e n t a g e )

i Sand 
i i S i l t  

i i i Cl ay  
T e x t u r a l  c l a s s

79.  14 
8 . 78 

1 1 . 65 
Sandy 1oam

I n t e r n a t  ionaI  
p i p e t t e  method 
( P i p e r ,  1SG6)

I.S.S.S
System

B. E l e c t r o  c h e m i c a l  p r o p e r t i e s
i S o i l  r e a c t i o n  (pH)

( 1 : 2 . 5  S o i l  w a t e r  5 . 3
r a t i o )

i i  E l e c t r i c a l  c o n d u c t i v i t y  0 . 0 2
(dSvjiT1 ) a t  25°C

i i i  Redox  p o t e n t i a l  (Eh)  +110
(mi 1 1 i  v o l t s )

El i c o  pH m eter  w i t h  
g l a s s  e l e c t r o d e  
( J a c k s o n ,  1973)

C o n d u c t i v i t y  b r i d g e  
( J a c k s o n ,  1973)

P la t inum  e l e c t r o d e  
(H e s s e ,  1971)

C. C hem ica l  p r o p e r t i e s
i O r g a n i c  c a r b o n  

( P e r c e n t a g e )

i i  A v a i l a b l e  n i t r o g e n  
(k g  ha - 1 )

i i i  A v a i l a b l e  P h os p h or u s  
(k g  ha - * )

i v  A v a i l a b l e  p o t a s s i u m

1. 17  Wal kl e y  and B la ck
Rapid t i t r a t i o n  
method
( J a c k s o n ,  1973)

2 2 3 . 4 0  A l k a l i n e  Permanganate
method (S u b b ia h  and 
A s i j a ,  1956)

1 2 .6 7  Bray and K u rtz  method
u s i n g  Bray N o .1 
e x t r a c t a n t  
( J a c k s o n ,  1973)

1 8 4 .2 5  N eu tra l  normal
NH  ̂ OAc method u s i n g  
A tom ic  A b s o r p t i o n  
S p e c t r o p h o t o m e t e r



B l o c k  No. V o f  RARS , P a t ta m b i  in  whi c h  t he  f i e l d  e x p er im en t  

was c o n d u c t e d  i s  g i v e n  in t a b l e  1 .

3 . 1 . 7 .  Exper im e n t a 1 la v o u t

The f i e l d  e x p e r im e n t  was l a i d o u t  i n a s p l i t  -  s p l i t  

p l o t  d e s i g n .  The 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  d u r i n g  

summer, k h a r i f  and r a b i  s e a s o n s  a r e  p r e s e n t e d  in  f i g u r e s  3 , 4 

and 5. In summer s e a s o n  th e  e n t i r e  a r e a  was d i v i d e d  in t o  

s i x  s e g m e n t s  a l l o t t i n g  t h e  t r e a t m e n t s  t o  e a c h  s e g m e n t  a t  

random. During  f i r s t  c r o p  s e a s o n  e a c h  segment was d i v i d e d  in 

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

D u r in g  s e c o n d  c r o p  s e a s o n  e a c h  f i r s t  c r o p  p l o t s  were, a g a in  

d i v i d e d  i n t o  two equal  h a l v e s  and th e  t r e a t m e n t s  a l l o t e d .

3 . 1 . 7 . 1 .  T e c h n i c a l  programme

The e x p e r im e n t  s t a r t e d  w i t h  r a i s i n g  o f  summer c r o p s  

as  p e r  t h e  main p l o t  t r e a t m e n t s .

3 . 1 . 7 .  1 . 1 . Main p l o t  t r e a t m e n t s

S 1 Cassava c v . M a l a v e l l a

S 2 -  Cowpea c v . Krishnam ony

S3 -  Ground nut c v .  TMV-2

S4 -  Bhendi c v . Pusasaw an i  ( g r e e n )

S5 -  Summer r i c e c v .  T r i v e n i

S 6 -  Summer f a l l o w
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Fig.3- Layout of summer season

R I C E  ( S 5 ) C O W P E A  ( S 2 )

C O W P E A  ( S 2 ) R I C E  ( S 5 )

G R O U N D N U T  ( S 3 ) B H E N D I  ( S 4)

B I I E N D I  ( S 4 ) G R O U N D N U T  ( S 3)

C A S S A V A  ( S i ) F A L L O W  ( S 6)

F A L L O W  ( S 6 ) C A S S A V A  ( S i )

Stt-2.ro
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Fig*5. Lay tot-rabi Mason
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3.1.7.1.2. Subplot treatments

D i f f e r e n t  c o m b i n a t i o n s  ( p r o p o r t i o n s )  o f  N, P and K 

f e r t i l i z e r s  (P a ck a g e  o f  P r a c t i c e  re com m en d a t ion s  o f  9 0 : 4 5 : 4 5

kg ha - 1 o f  NPK taken as LOO p e r c e n t ) were app 1 i e d  to the

k h a r i f  r i c e  c r o p c v : Jaya r a i s ed i n the subp l o t s as d e t a i 1 ed

be 1 o w :

N P K N P X

FO 0 0 0 p e r c e n t  0 0 0 kg ha - 1

FI 50 50 50 45 . 00 2 2  . 50 2 2 . 50

F2 50 75 75 45 .00 33 . 75 33. 75

F3 50 1 0 0 1 0 0 4 5 . 0 0 45 . 00 45. 0 0

F4 75 50 50 6 7 . 5 0 2 2 . 50 2 2 . 50

F5 75 75 75 67-50 33. 75 33. 75

F6 75 1 0 0 1 0 0 67 .50 45 . 00 4 5 . 0 0

F7 1 0 0 50 50 90 .00 2 2 . 50 2 2 . 50

F8 1 0 0 75 75 9 0 . 0 0 33 . 75 33 75

F9 1 0 0 1 0 0 1 0 0 9 0 . 0 0 45. 0 0 45. 0 0

Plot
3. 1 . 7 . 1 . 3 .  S u b - s u b ^ t r e a t m e n t s

D u r in g  the '  r a b i  s e a s o n  t h e  sub p l o t s  o f  the  k h a r i f  

s e a s o n  were  d i v i d e d  i n t o  two s u b - s u b  p l o t s .  In  one s u b - s u b  

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

a p p l i c a t i o n  (Mq) and in  t h e  o t h e r  th e  same c v . was r a i s e d  

w i t h  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 s  p e r  p a ck a g e  o f  p r a c t i c e  

r e c o m m e n d a t io n s  ( Mj ) .



The f e r t i l i z e r s  and m a n u res ,  a p p l i e d  to  the  c r o p s  

as  p er  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 io n s  (KAU, 1982) 

g i v e n  i n t a b l e  2 ( a ) .

T a b le  2 . a .  Recommended d o s e s  o f  f e r t i l i z e r s / m a n u r e s

3.1.7.2. Fertilizer/manure application for different crops

SI . 
No.

Crop FYM 
t ha 1

LIME 
kg ha

F e r t i 1 i z e r  

N

nut r i e n t s  

P2°5

(kgha  1 )

k2o

1 . R i c e  (MD) 5 . 0 600 90 45 45

2 . R i c e  (SD) 5 . 0 600 70 35 35

3 . C assava  (SD) 2 .5 --- 50 50 50

4 . Cowpea --- 250 2 0 30 1 0

5 . Groundnut 2 . 0 1500 1 0 75 75

6 . Bhendi 1 2 . 0 ----- 50 8 30

SD -  S h o r t  d u r a t i o n  MD -  Medium d u r a t i o n

For a l l  the  c r o p s  n i t r o g e n  was a p p l i e d  in  t h e  form  

o f  u r e a  (46  p e r  c e n t  N) p h o s p h o r u s  a s  m u s o o r i e  r o c k  p h o s p h a t e  

(24  p e r  c e n t  an(* p o t a s h  a s  m u r i a t e  o f  p o t a s h  (6 0  p er

c e n t  K2 O) . The fa rm  y a r d  m a n u r e  c o n t a i n e d  0 . 4  p e r  c e n t  

n i t r o g e n ,  0 . 3  p e r  c e n t  P2 O5 ant* ° - 2  Pe r  c e n t  K2 0 .  The l i me 

u sed  had a n e u t r a l i s i n g  v a l u e  o f  136 [C a (O H ) 2 l .



3.  1 . 7 . 2 . 1 .  R i c e  (MD) k h a r i f  and R ab i  s e a s o n s

50 p e r  c e n t  o f  the  n i t r o g e n  was a p p l i e d  b a s a l l y  and

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

t i l l e r i n g  a n d  t h e  o t h e r  a t  p a n i c l e  i n i t i a t i o n .  E n t i r e  

q u a n t i t y  o f  P and k were a p p l i e d  b a s a l  l y .

3 . 1 . 7 . 2 . 2 .  R i c e  (SD)

Two t h i r d  d o s e  o f  n i t r o g e n  and f u l l  d o s e  o f  P and K

were a p p l i e d  b a s a l  ly  and the  r e m a i n i n g  one  t h i r d  d o s e  o f  N

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

i n i  t i a t  i o n .

3 . 1 . 7 . 2 . 3  . C assa va

50 p e r  c e n t  N, f u l  1 d o s e  o f  P and 50 p e r  c e n t  K 

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

r e m a i n i n g  50 p e r  c e n t  N and 50 p e r  c e n t  K a p p l i e d  2 months 

a f t e r  p l a n t i n g .

3 . 1 . 7 . 2 . 4 .  Cowpea

50 p e r  c e n t  N, f u l l  d o s e  o f  P and K were a p p l i e d  

b a s a l  l y  and t h e  r e m a in in g  50 p e r  c e n t  N a p p l i e d  as  f o l i a r  

s p r a y  2 0  d a y s  a f t e r  so w in g  w i t h  2  p e r  c e n t  u r e a  s o l u t i o n  in  

250 l i t r e s  o f  w a te r  ha - * s p r a y e d  a f t e r  3 j>p|.



The e n t i r e ' q u a n t i t y  o f  recommended f e r t i l i z e r s  were 

a p p l i e d  b a s a l l y  p r i o r  t o  d i b b l i n g  o f  the  k e r n e l s .  Lime a t

1 . 5  t h a  * w a s  a p p l i e d  a t  t h e  t i m e  o f  f l o w e r i n g  and  

i n c o r p o r a t e d  wi t h  t he  t o p  s o i l  by e a r t h i n g  up.

3 . 1 . 7 . 2 . 6  . Bhendi

50 p e r  c e n t  N and f u l l  q u a n t i t y  o f  P and K were 

a p p l i e d  b a s a l l y  a t  t h e  t i me  o f  d i b b l i n g  t h e  s e e d s .  The 

r e m a i n i n g  50 p e r  c e n t  o f  N was t o p  d r e s s e d  one month a f t e r  

s o w i n g .

3 . 1 . 8 .  C u 1t u r a l  O o e r a t  i o n s

D u r i n g  t h e  s u mme r  s e a s o n  1 9 8 3  t h e  f i e l d  was  

i n i t i a l l y  p l o u g h e d  w i t h  t r a c t o r  and b r o u g h t  to  the r e q u i r e d  

t i l t h  b y  p l o u g h i n g  w i t h  i r o n  p l o u g h .  E a ch  ma i n  p l o t  was 

d e m a r k a te d  by bunds o f  2 0  cm w i d t h ,  wi t h  a b u f f e r  ch a n n e l  o f  

25 cm b e t w e e n  the  two bunds  on a l t e r n a t e  rows t o  s a f e g u a r d  

a g a i n s t  t h e  e n t r y  o f  w a t e r  and t o  m in im ise  th e  movement- o f  

n u t r i e n t s  from one  p l o t  t o  a n o t h e r .  The bunds o f  summer r i c e  

p l o t s  w ere  l i n e d  w i t h  p o l y t h e n e  s h e e t s  t o  ov ercom e  se e p a g e  t o  

t h e  a d j a c e n t  p l o t s .  P r i o r  t o  p l a n t i n g  o f  f i r s t  c r o p ,  t h e s e  

p l o t s  w e r e  s u b d i v i d e d  i n  t o  t e n  sub p l o t s  wi t h  bunds o f  2 0  cm

3.1.7.2.5. Groundnut



wi d t h  and 15 cm h e i g h t  and same sub  p l o t s  were a g a in  d i v i d e d  

i n t o  two p l o t s  by p u t t i n g  hand bunds  th rou g h  the c e n t e r  o f  

th e  sub  p l o t s  p r i o r  t o  p l a n t i n g  o f  s e c o n d  c r o p .  The la y o u t  

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

e x p e r i m e n t  was o v e r .

- 3 . 1 . 8 . 1 .  R i c e

In a we l l  p u d d le d  and l e v e l l e d  land n u r s e r i e s  were

sown on r a i s e d  b e d s  u s i n g  a s e e d  r a t e  o f  1 .5  kg o f  s p r o u t e d
2s e e d  in  an a r e a  o f  45 M f o r  b o t h  r i c e  v a r i e t i e s  Jaya  and 

T r i v e n i .  No f e r t i l i z e r  was a p p l i e d  in  the  n u r s e r y .  B reeder ,  

s e e d  p r o d u c e d  a t  t h e  RARS, P a t t a m b i  was u s e d  f o r  r a i s i n g  

s e e d l i n g s .

In  the  sub p l o t s  and sub sub  p l o t s  the  land was dug 

wi t h  m amm otties  and p u d d le d  w i t h o u t  d i s t u r b i n g  the bunds.  

The a g e  o f  th e  s e e d l i n g s  o f  summer r i c e  c r o p  ( T r i v e n i )  was 20 

d a y s  and t h a t  o f  t h e  k h a r i f  and r a b i  r i c e  c r o p  (J a y a )  was 25 

d a y s .  The summer r i c e  c r o p  was g i v e n  a s p a c i n g  o f  15 x 10 cm 

w i t h  two s e e d l i n g s  p e r  h i l l  ( 67 h i  11 s.'lC^) . For the  k h a r i f
p

r i c e  c r o p  a s p a c i n g  o f  20 x 15 cm (3 3  h i l l s  Tf ) f o r  r a b i  r i c e
*0

a s p a c i n g  o f  20 x 10 cm (5 0  h i l l s * W  ) were g i v e n  wi t h  two 

s e e d l i n g s  p e r  h i l l .  W eeding  was a t t e n d e d  to  p r i o r  t o  top

d r e s s i n g  and t h e  weeds were tjampled w i t h i n  the p l o t s  i t s e l f .



3. 1 . 8 . 2. Cassava

The p l o t  was made i n t o  r i d g e s  and f u r r o w s  a t  a 

s p a c i n g  o f  75 cm by w ork in g  w i t h  mammotty and s h o r t  d u r a t i o n  

t a p i o c a  s e t t s  c u t  t o  a l e n g t h  o f  15 cm were p l a n t e d  a t  a 

s p a c i n g  o f  75 cm on the  r i d g e s .  Gap f i l l i n g  was a t t e n d e d  to  

a s  and when r e q u i r e d  in the  e a r l y  s t a g e s  o f  the  c r o p .  The 

p l o t s  r e c e i v e d  one  e a r t h i n g  up cum w e e d i n g  p r i o r  t o  t o p  

d r e s s i n g  wi t h  N and k f e r t i l i z e r s .

3 .  I . 8 . 3 . Cowpea

The p l o t s  were b r o u g h t  t o  t h e  r e q u i r e d  t i l t h  wi t h 

mammotty and l e v e l l e d .  R h iz o b iu m  t r e a t e d  cowpea s e e d s  were 

d i b b l e d  a t  a s p a c i n g  o f  15 x 15 cm wi t h  2 s e e d s  p e r  h o l e .  

One e a r t h i n g  up cum w eed ing  was g i v e n  25 days a f t e r  p l a n t i n g  

u s i n g  hand h o e s .  H a r v e s t i n g  was d o n e  by hand p i c k i n g .  The 

c r o p  r e s i d u e s  was c u t  and rem oved  f o r  u s e  as  f o d d e r .

3 . 1 . 8 . 4 . Groundnut

The p l o t s  w ere  b r o u g h t  t o  t h e  r e q u i r e d  t i l t h  b y  

d i g g i n g  and c l o d e  b r e a k i n g  w i t h  m a m m o t t i e s . Groundnut s e e d s  

w ere  d i b b l e d  a t  a s p a c i n g  o f  15 x 15 cm wi t h  one s e e d  p er  

h o l e .  Gap f i l l i n g  was a t t e n d e d  t o  d u r i n g  the  e a r l y  p e r i o d  o f  

c r o p  g r o w t h .  The p l o t s  were  e a r t h e d  up a t  f l o w e r i n g ,  wi t h



t he  a p p l i c a t i o n  o f  l i me at  1 . 5  t ha  ̂ . H a r v e s t in g  was done 

by hand p u l l i n g  t he  p l a n t s .  The bhusa was removed from the 

f i e l d  f o r  u s e  a s  f o d d e r .

3 . 1 . 8 . 5 .  Bhendi

The p l o t s  w ere  b r o u g h t  t o  t h e  ‘r e q u i r e d  t i l t h  by  

d i g g i n g  a nd  c l o d e  b r a k i n g .  S e e d s  w e r e  d i b b l e d  i n s m a l l  

f u r r o w s  made b y  hand s p a d e s  a t  a p a c i n g  o f  60 x 30 cm. Two 

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

s e e d l i n g .  One month a f t e r  s o w in g  the  p l o t  was e a r t h e d  up and 

f u r r o w s  d ra w n  in  b e t w e e n  ro w s  t o  f a c i l i t a t e  i r r i g a t i o n .  

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

s t u b b l e s  up r o o t e d  and removed a f t e r  the  h a r v e s t  was o v e r .

3 . 1 . 9 .  I r r  i g a t  i o n

The summer c r o p s  i n c l u d e d  in  the c r o p p i n g  system  

were  i r r i g a t e d  a s  p e r  p a c k a g e  o f  p r a c t i c e  recom m endat ion s  

CKAU, 1 9 8 2 ) .  Gap f i l l i n g  w e e d i n g  and  p l a n t  p r o t e c t i o n  

o p e r a t i o n s  w e r e  d o n e  a s  p e r  p a c k a g e  o f  p r a c t i c e  

r e c o m m e n d a t i o n s  a s  and when n e c e s s i t a t e d .  D e t a i l s  o n  t h e  

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

sy s tem  d u r i n g  1983 and 1984 a r e  g i v e n  i n  t a b l e  2 . b  and 2 . c ,



Table 2.b. Cropping programme for 1983-84

C ro p p in g
System C rop Var i e t y

P e r i o d  o f  
From

c r o p p i n g
to

F i e l d  
durat  ion 

(d a y s )

S 1 C a s s * y a Ma1 a v e 1 1  a 3 1 - 1 - 8 3 2 3 - 6 - 8 3 144
Ri c e Jaya 1 0 - 6 - 8 3 1 5 - 1 0 - 8 3 128
R i c e Jaya 1 - 1 0 - 8 3 3 - 2 - 8 4 125

S 2 Cowpea PTB-2 1 1 - 2 - 8 3 2 1 - 4 8 3 70
Ri c e Jaya 1 0 - 6 - 8 3 1 5 - 1 0 - 8 3 128
R i c e Jaya 1 - 1 0 - 8 3 3 - 2 - 8 4 125

S3 G roundnut TMV-2 1 1 - 2 - 8 3 1 7 - 5 - 8 4 96
R i c e Jaya 1 0 - 6 - 8 3 1 5 - 1 0 - 8 3 128
R i c e Jaya 1 - 1 0 - 8 3 3 - 2 - 8 4 125

S4 B h en d i Pusa sawani l i - 2 - 8 3 1 7 - 5 - 8 3 96
Ri c e Jaya 1 0 - 6 - 8 3 1 5 - 1 0 - 8 3 128
R i c e Jaya 1 - 1 0 - 8 3 3 - 2 - 8 4 125

S5 R i c e Tr i v € n i 2 5 - 1 - 8 3 6 - 5 - 8 3 1 0 1
R i c e Jaya 1 0 - 6 - 8 3 1 5 - 1 0 - 8 3 128

S 6

R i c e  

F a l 1ow

Jaya 1 - 1 0 - 8 3 3 - 2 - 8 4 125

R i c e Jaya 1 0 - 6 - 8 3 1 5 - 1 0 - 8 3 128
R i c e Jaya 1 - 1 0 - 8 3 3 - 2 - 8 4 125



Table 2.C. Cropping programme for 1984-85

C r o p p in g  P e r i o d  o f  c r o p p i n g  F i e l d
System C rop  V a r i e t y  From t o  d u r a t i o n

(d a y s )

Ca.ssa.VcL'
R i c e
R i c e

Ma1a v e 11 a
Jaya
Jaya

1 2 - 2 - 8 4
1 2 - 6 - 8 4
1 5 - 1 0 - 8 4

2 5 - 6 - 8 4
1 7 -1 0 -8 4
1 6 - 2 - 8 5

134
128
125

Cowpea
R i c e
R i c e

PTB-2
Jaya
Jaya

2 0 - 2 - 8 4
1 2 - 6 - 8 4
1 5 - 1 0 - 8 4

3 0 - 4 - 8 4
1 7 - 1 0 - 8 4
1 6 - 2 - 8 5

70
128
125

Groundnut  
R i c e  
Ri  c e

TMV-2
Jaya
Jaya

1 0 - 2 - 8 4
1 2 - 6 - 8 4
1 5 - 1 0 - 8 4

1 1 - 5 - 8 4
1 7 -1 0 - 8 4
1 6 - 2 - 8 5

92
128
125

Bhend i
R i c e
R i c e

Pusa sawani 
Jaya  
Jaya

1 0 - 2 - 8 4
1 2 - 6 - 8 4
1 5 - 1 0 - 8 4

5 - 6 - 8 4
1 7 - 1 0 - 8 4
1 6 - 2 - 8 5

117
128
125

R i c e
R i c e
R i c e

T r i v e n i
Jaya
Jaya

2 6 - 2 - 8 4
1 2 - 6 - 8 4
1 5 - 1 0 - 8 4

6 - 6 - 8 5
1 7 - 1 0 - 8 5
1 6 - 2 - 8 5

101
128
125

F a l 1ow 
R i c e  
R i  c e

Jaya
Jaya

1 2 - 6 - 8 4
1 5 - 1 0 - 8 4

1 7 - 1 0 - 8 4
1 6 - 2 - 8 5

128
125



3.2. Methods

3 . 2 . 1 .  O b s e r v a t  i ons

In  the  summer c r o p s  o b s e r v a t i o n s  a r e  l i m i t e d  t o  the  

y i e l d ,  d r y  m a tte r  p r o d u c t i o n  and u p t a k e  o f  m a jor  n u t r i e n t s ,  

s i n c e  t h e  m a jo r  em phasis  i s  on th e  e f f e c t  o f  t h e s e  c r o p s  on 

the  p r o d u c t i v i t y  o f  the  s u c c e e d i n g  c r o p s  o f  r i c e .  In  the  

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

a t t r i b u t e s  and y i e l d -  Two h i l l  x two h i l l  s a m p l in g  u n i t s  

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

o b s e r v a t i o n s  (Gomez, 1 9 7 2 ) .

3 . 2 . 1 .  C assa va

3 . 2 . 1 . 1 .  W eight  o f  f r e s h  t u b e r

The n e t  p l o t s  w e r e  h a r v e s t e d  l e a v i n g  o n e  row  a s  

b o r d e r .  The w eight  o f  th e  f r e s h  t u b e r  a f t e r  rem ov ing  the  

s o i 1 was r e c o r d e d  and e x p r e s s e d  a s  kg ha *.

3 . 2 . 1 . 2 .  Dry m a tte r  p r o d u c t i o n

The u n i t  w e ig h t  o f  t h e  f r e s h  t u b e r  as  we l l  as  stem 

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

m a t t e r  p r o d u c t i o n  r e c o r d e d  kg ha ” *.



3 . 2 . 2 . 1 .  Y i e l d  o f  g r a i n

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

h a r v e s t e d .  The p o d s  w e r e  s u n d r i e d  a nd  t h e  g r a i n s  we r e  

s e p a r a t e d  from  the p o d s ,  th e  g r a i n s  were a g a in  s u n d r ie d  and 

the  w e i g h t  o f  the  g r a i n s  e x p r e s s e d  as  kg ha * a t  13 p er  c e n t  

m o i s t u r e .

3 . 2 . 2 . 2 .  The y i e l d  o f  haulms

The cowpea were c u t  a t  g r o u n d  l e v e l  and the  f r e s h  

w e ig h t  o f  g r e e n  m a t t e r  was e x p r e s s e d  as  kg ha *.

3 . 2 . 2 . 3 .  Dry m a t t e r  p r o d u c t i o n

The u n i t  w e ig h t  o f  g r e e n  m a t t e r  as we l l  as p od s  

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

m a t t e r  e x p r e s s e d  as kg ha- *.

3 . 2 . 3 .  Ground nut

3 . 2 . 3 . 1 .  Y i e l d  o f  p od s

The n e t  p l o t s  w e r e  h a r v e s t e d  a f t e r  l e a v i n g  tw o  

b o r d e r  r o w s .  The we l l  d e v e l o p e d  p o d s  were  s e p a r a t e d  from the

3.2.2. Cowpea



p l a n t s  and the  w e ig h t  o f  p o d s  in  e a c h  ne t  p l o t  was r e c o r d e d  

and e x p r e s s e d  in  kg ha 1 .

3 . 2 . 3 . 2 .  Y i e l d  o f  haulms

A f t e r  s e p a r a t i n g  the  we l l  d e v e l o p e d  pods  the  f r e s h  

we i g h t  o f  g r e e n  m a tte r  was r e c o r d e d  and e x p r e s s e d  as kg ha *.

3 . 2 . 3 . 3 .  Dry m a tte r  p r o d u c t i o n

The u n i t  w e i g h t  o f  g r e e n  m a tte r  as we l l  as  pods 

were s u n d r i e d  h i l l  c o n s t a n t  w e i g h t s  were o b t a i n e d  and the  d ry  

m a t t e r  e x p r e s s e d  as kg ha *

3 . 2 . 4 .  Bhend i

3 . 2 . 4 . 1 .  Y i e l d  o f  f r e s h  f r u i t s

The w e ig h t  o f  f r e s h  f r u i t s  from the  h a r v e s t s  o f  n e t  

p l o t s  w e r e  a d d e d  t o g e t h e r  and  t h e  w e i g h t  o f  f r e s h  f r u i t s  

e x p r e s s e d  as  kg ha- * .

3 . 2 . 4 . 2 .  Wet w e ig h t  o f  p l a n t s

A f t e r  th e  h a r v e s t  o f  t h e  f r u i t s  were o v e r ,  p l a n t s  

f r o m  n e t  p l o t s  w ere  up r o o t e d ,  t h e i r  w e i g h t  r e c o r d e d  and  

e x p r e s s e d  a s  kg ha- *.



Uni t  w e ig h t  o f  f r e s h  f r u i t s  and g r e e n  p l a n t s  were 

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

m a t t e r  p r o d u c t i o n  e x p r e s s e d  a s  kg h a ~ * .

3 . 2 . 5 .  R i c e

3 . 2 . 5 . 1 . Number o f  p r o d u c t i v e  t i l l e r s  M

The p r o d u c t i v e  t i l l e r s  f r o m  t h e  f o u r  h i l l s  we r e  

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

H"2

3 . 2 . 5 . 2 .  Number o f  f i l l e d  g r a i n s  p a n i c l e ^ *

A l l  the  f i l l e d  g r a i n s  in  e a c h  p a n i c l e  o f  f o u r  h i l l s  

c o l l e c t e d  a t  m a t u r i t y  w e r e  c o u n t e d  a n d  t h e  mean v a l u e  

r e c o r d e d .

3 . 2 . 5 . 3 .  1000 g r a i n  w e i g h t

1 0 0 0  g r a i n  w e i g h t  was r e c o r d e d  as per  the  p r o c e d u r e  

d e s c r i b e d  by Gomez ( 1 9 7 2 ) .

3 . 2 . 5 . 4 .  G r a in  y i e l d

H a r v e s t i n g  and t h r e s h i n g  g r a i n s  from each  net  p l o t  

a f t e r  l e a v i n g  two b o r d e r  r o w s ,  w ere  s u n d r i e d  f o r  t h r e e  days

3.2.4.3. Dry matter production



and t h e  g r a i n  and c h a f f  w e r e  s e p a r a t e d .  G r a i n  y i e l d  was 

e x p r e s s e d  in  kg ha * a t  14 p e r  c e n t  m o i s t u r e .

3 . 2 . 5 . 5 .  Straw y i e l d

A f t e r  s e p a r a t i n g  th e  g r a i n s  by t h r e s h i n g  the  s traw  

from the  net  p l o t s  were s u n d r i e d  r e p e a t e d l y  and the  s traw  

y i e l d  e x p r e s s e d  as  kg ha *.

3 . 2 . 5 . 6 . Dry m a t t e r  p r o d u c t i o n

The p l a n t  s a m p l e s  a l r e a d y  ma r k e d  w e r e  c u t  a b o v e  

g rou n d  l e v e l  and th e  d r y  m a t t e r  e x p r e s s e d  as  kg ha” * on oven  

d r y  b a s i s .

A l l  the  a b o v e  o b s e r v a t i o n s  were  r e c o r d e d  in  b o t h  

f i r s t  and s e c o n d  c r o p s o f  r i c e .  I n summer r i c e  o n l y  t he  y i e l d  

o f  g r a i n ,  s t r a w  and d r y  m a t t e r  p r o d u c t i o n  were r e c o r d e d  as 

o b s e r v a t  i o n s .

3 . 2 . 6 .  Co 11e c t  i on and ana I vs  i s o f  s o i l  samp 1es

S o i l  s a m p l e s  f r o m  t h e  m a i n  p l o t s  w e r e  

c o l l e c t e d  b e f o r e  the  s t a r t i n g  o f  t h e  e x p e r im e n t ,  a f t e r  the  

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

a n a l y s e d  f o r  a v a i l a b l e  NPK and o g a n i c  c a r b o n .



The s o i l  sa m p les  were  d r i e d  i n  shade s e i v e d  th rou g h  

2 mm s e i v e  and used  f o r  the  f o l l o w i n g  e s t i m a t i o n s .  For the  

e s t i m a t i o n  o f  t he  o r g a n i c  c a r b o n  W a l k e l y  and  B l a c k s  wet  

d i g e s t i o n  method was f o l l o w e d  ( P i p e r , 1 9 6 6 ) .  A v a i l a b l e  N o f

s o i l  was e s t i m a t e d  by a 1 ka liiie p erm an ga na te  method (S u b b ia h  and 

A s i j a ,  1 9 5 6 ) .  A v a i l a b l e  P o f  s o i l  was e x t r a c t e d  wi t h  Bray 

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

mo 1 y b d o p h o s p h o r i c  a c i d  b l u e  c o l o u r  m e t h o d  a s  r e p o r t e d  by  

.J a ck son  ( 1 9 7 3 ) .  A v a i l a b l e -  K,  was  e x t r a c t e d  w i t h  n e u t r a l  

normal ammonium a c e t a t e  and e s t i m a t e d  as  p e r  the p r o c e d u r e  

s u g g e s t e d  by J a c k s o n  ( 1 9 7 3 ) .

3 . 2 . 7 .  Ana 1 vs  i s  o f  p l a n t s

N c o n t e n t  o f  p l a n t  s a m p le s  were d e te r m in e d  by M icro  

k j e l d a h l  m e t h o d  a n d  P o f  t r i a c i d  d i g e s t e d  e x t r a c t  b y  

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

J a c k s o n  ( 1 9 7 3 ) .  The K c o n t e n t  o f  the  e x t r a c t  was rea d  in  a 

f l a me  p h o t o m e t e r  ( J a c k s o n  1 9 7 3 ) .

3 . 2 . 8 .  E c  o no  m i c  s o f  c r o p p i n g  s v s  tern u n d e r  d i f f e r e n t

f e r t  i 1 i z e r  1 ev e  1 s

3.2.6.1. Soil analysis

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

r e t u r n s  and c o s t  b e n e f i t  r a t i o  f o r  e a c h  c r o p p i n g  system  were



°+
worked o u t  a t  p r i c e  l e v e l s  a t  th e  t im e Ae x p e r i m e n t a t i o n  (1983  

and 1984 )  and o u t  p u t  o f  p r o d u c e ,  and the  r e l a t i v e  m e r i t s  o f  

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

c a 1 c u 1 a t e d .

3 . 2 . 9 .  Energy  equ i v a 1e n t s  o f  c r o p p i  ng s v s  tern

In the  s t u d y  o f  r i c e  b a s e d  c r o p p i n g  system s i t  i s  a 

common p r a c t i c e  to  e v a l u a t e  th e  d i f f e r e n t  c r o p p i n g  system s in  

terms o f  r i c e  e q u i v a l e n t s  b a s e d  on t h e  market  v a lu e  o f  the  

d i f f e r e n t  p r o d u c e s  o b t a i n e d  in  t h e  c r o p p i n g  sy s tem s .  S i n c e  

the  p r i c e  o f  an a g r i c u l t u r a l  p r o d u c e  i s  d e t e r m in e d  by f a c t o r s  

beyond  t h e  c o n t r o l  o f  t h e  f a r m e r ,  in  th e  p r e s e n t  s tu d y  the  

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

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

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

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

v a l u e s  g i v e n  by G op a la n  e t  a l . ( 1 9 8 4 ) .

3 . 2 . 1 0 .  S t a t i s t  i c a l  a n a l  vs  i s

The e x p e r i m e n t a l  d a t a  w e r e  s t a t i s t i c a l l y  a n a l y s e d  

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

the  e x p e r i m e n t  (Gomaz and Gomaz 1 9 8 4 ) .  C r i t i c a l  d i f f e r e n c e  

a r e  e s t i m a t e d  a t  5 p e r  c e n t  l e v e l  o f  p r o b a b i l i t y .





4 .  RESULT AND DISCUSSION

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

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

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

under  d i f f e r e n t  l e v e l s  o f  n u t r i e n t s  and th e  r e s i d u a l  e f f e c t  

o f  summer c r o p s  on the  s u c c e e d i n g  r i c e  c r o p  a r e  p r e s e n t e d  and 

d i s c u s s e d  in  t h i s  c h a p t e r .

The d i s c u s s i o n  o f  the  r e s u l t s  i s  a t te m p te d  f i r s t  on 

summer c r o p s  f o l l o w e d  by  f i r s t  a n d  s e c o n d  c r o p s  o f  r i c e .  

T h i s  has a l s o  e n a b l e d  t o  exam ine  the  c r o p p i n g  system s as  a 

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

Even though  the  b i o m e t r i c a l  o b s e r v a t i o n s  on a l l  the  

g r o w t h  c h a r a c t e r s ,  y i e l d  a t t r i b u t e s  were  taken  in  the  r i c e  

c r o p s  grown in the  f i r s t  and s e c o n d  c r o p  s e a s o n s  o n l y  such  o f  

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

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

H o w e v e r  t h e  r e f e r e n c e s  a r e  ma d e  t o  t h e  d a t a  o f  t h e  

o b s e r v a t i o n s  t a k e n  w h ere  e v e r  n e c e s s a r y .  The  v o l u m i n o u s  

n a t u r e  o f  th e  work a s  we l l  as  t h e  l a r g e  number o f  t a b l e s  t o  

be  h a j id le d  n e c e s s i t a t e d  the  r e d u c t i o n  o f  the  b u l k  to  the  b a r e  

minimum.



One o f  t h e  mai n o b j e c t i v e s  o f  t h e  s t u d y  i s  t o  

a s s e s s  t h e  im pact  o f  t h e  summer c r o p s  on the s u c c e e d i n g  c r o p s  

in  the  r i c e  b a s e d  c r o p p i n g  s y s t e m .  Hence o n l y  y i e l d ,  d ry  

m a t t e r  p r o d u c t i o n  and uptak e  o f  n u t r i e n t s  a l o n e  a r e  taken f o r  

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

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

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

s t r a w and u p ta k e  o f  N, P and K a r e  taken  as o b s e r v a t i o n s  and 

c om b in ed  d i s c u s s i o n  i s  a t t e m p t e d  on the  c r o p p i n g  system as  a 

who 1 e .

T h e  p o o l e d  a n a l y s i s  o f  t h e  d a t a  o n  t h e  

o b s e r v a t i o n s  o f  th e  f i r s t  and s e c o n d  c r o p s  o f  r i c e  o f  b o t h  

y e a r s  was n o t  a t t e m p t e d  s i n c e  ' i n t e r a c t i o n  o f  t r e a t m e n t s  o v e r  

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

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

(Mq and M^) a r e  c o n s i d e r e d  f o r  d e d u c i n g  the r e s i d u a l  e f f e c t  

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

s i n c e  t h e  r e s i d u a l  e f f e c t  a r e  b e t t e r  m a n i f e s t e d  in  the  mean 

v a l u e s  t h a n  i n  Mq a n d  M̂  v a l u e s  i n d i v i d u a l l y .  O n l y  

t r e a t m e n t s  w h ich  g i v e j f  maximum y i e l d  and a r e  s i g n i f i c a n t l y  on 

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

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



4 . 1 .  C a s s a v a —r i c e - r i c e  s y s t e m

4 . 1 . 1 .  C assa va

C assa va  c v . m a l a v e l l a  was r a i s e d  as a summer c r o p  

in the S| c r o p p i n g  s y s t e m  and the  r e s u l t s  o f  the o b s e r v a t i o n s  

a r e  p r e s e n t e d  in  t a b l e s  3 a and 3 b and d i s c u s s e d  be l ow.

I n t he  f i r s t  y e a r  t h i s  c r o p  r e c o r d e d  14000 kg ha” * 

f r e s h  t u b e r  and in  the  s e c o n d  y e a r  9625 kg ha” 1 . In the c a s e  

o f  d ry  m a t t e r  p r o d u c t i o n  t h e  r e s p e c t i v e  f i g u r e s  were 9423 and 

5 469 .  The r e d u c t i o n  in  s e c o n d  y e a r  wi t h  r e g a r d  to  the y i e l d  

o f  t u b e r  as  we l l  as  DMP i s  a t t r i b u t e d  t o  the  a d v e r s e  c l i m a t i c  

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

p e r i o d  o r  the  c a s s a v a .  The u p t a k e  o f  the  n u t r i e n t s  i n the 

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

y i e l d  d u r i n g  s e c o n d  y e a r  i s  p a r t l y  due t o  the  impact  o f  the  

p r e v i o u s  two c r o p s  o f  r . i c e  w h ich  i s  d i s c u s s e d  e l s e  where .  

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

s e q u e n c e  sh ow ed  ( T a b l e s  6 0 ,  62 & 6 4 )  t h a t  t h e r e  was  a

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

com pared  t o  i t s  i n i t i a l  a n a l y s i s .

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

p r o p o r t i o n a l  t o  t h e  t u b e r  y i e l d  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  Kumar e_t aj_. ( 1 9 8 7 ) ,



i c i u i c  . a  . 1 i c  i  u  u  i  o u u i u i c i  u i  v iv g j u u r m g  .isoj twiu i»o*i

1983 1984

1. C assa va  (CV: Malave 11a)
Weight  o f  f r e s h  t u b e r 1 4 , 0 0 0 9625
Dry m a t t e r  p r o d u c t i o n 9423 5469

2. Cowpea (CV: Krishnam ony)
Weight  o f  s u n d r i e d  g r a i n 1050 1 2 0 0
Dry m a t t e r  P r o d u c t i o n 2320 2600

3 .  Ground nut  (CV: TMV-2)
Weight  o f  d ry  pods. 2250 2510
Dry m a t t e r  p r o d u c t i o n 7040 7433

4 .  Bhendiaf (CV: Pusa Sawani)
Weight  o f  f r e s h  f r u i t s 6400 5850
Dry m a t t e r  p r o d u c t i o n 4365 3893

5. R i c e  ( T r i v e n i )
Weight  o f  g r a i n 3210 3020
Dry m a t t e r  P r o d u c t i o n 5682 5390

T a b l e  No: 3.b. Uptake o f n u t r  i e n t s by summer c r o p s  ( kg k®*

r9 S3 1984

N P K N P K

C assava  9 4 . 3 2  1 3 . 2 6 1 0 8 .5 0 8 4 . 8 3 9 .6 4  76 .43

Cowpea 5 6 .6 3  7 . 4 2 3 4 . 8 2 58 .46 8 .0 5  36.21

Groundnut 1 0 8 .2 4  1 2 .4 0 4 2 .4 1 1 1 0 .5 3 1 2 .8 6  4 3 .6 3

Bhendi 4 6 . 5 5  9 . 8 9 4 3 . 2 8 4 2 .6 1 8 .7 3  3 9 .4 0

R i c e  (SD) 6 5 . 3 6  1 0 . 9 3 6 8  . 30 60 . 64 1 0 .4 2  64 .46



Table 4a. 1983. Kharif rice - Yie.-)d of grain (kg ha *)

Cropping
Systems FO FI F2 F3

F e r t i l i z e r  doses 
F4 F5 F6 F7 F8 F9 Mean

Si 2564 3227 3267 3332 3442 3472 3521 3578 3600 3662 3366
S2 2650 3232 3350 3372 3480 3552 3630 3665 3665 3675 3424
S3 2700 3247 3352 3375 3477 3527 3527 3535 3567 3637 3394
S4 2745 3252 3337 3347 3347 3547 3652 3652 3667 3682 3435
S5 2500 2872 3117 3232 3275 3222 3445 3260 3470 3482 3217
S6 2510 2672 2847 2965 3175 3227 3262 3352 3452 3550 3101

SE/Plot = 10.4 CD (S) = 16.9 CD (F within S) = 29.4

T a b le  4 b . 1984 K h a r i f  r i c e  -  Y i ^ t d  Qf g r a i n  (kg ha * )

Cropping
Systems F0 FI F2 F3

F e r t i l i z e r  doses 
F4 F5 F6 F7 F8 F9 Mean

SI 2565 3227 3267 3332 3437 3467 3550 3567 3600 3667 3368
S2 2647 3232 3345 3372 3480 3550 3632 3657 3665 3670 3425
S3 2745 3252 63337 3332 3470 3545 3652 3655 3682 3677 3435
S4 2700 3245 3352 3372 3475 3527 3527 3535 3567 3637 3394
S5 2532 2850 3122 3232 3272 3387 3445 3460 3470 3482 3225
S6 2510 2672 2847 2965 3165 3165 3257 3350 3452 3535 3098

SE/Plot = 11.7 CD (S) = 8.2 CD (F within S) = 33.2
03



4 . 1 . 2 . 1 .  G r a in  y i e l d  (k g  ha- 1 )

The r e s u l t  o f  g r a i n  y i e l d  a r e  p r e s e n t e d  in  t a b l e s  

4 a and 4 b r e s p e c t i v e l y .

The mean y i e l d  r e c o r d e d  u n d er  t h e  Sj system  o v e r  

v a r y i n g  f e r t i l i z e r  l e v e l s  were  3366 kg ha * ( 1 9 8 3 )  and 

3368 kg h a - 1  ( 1 9 8 4 )  i n d i c a t i n g  t h a t  t h e r e  was p r a c t i c a l l y  

no  d i f f e r e n c e  i n  y i e l d  o v e r  y e a r s .  T h e  c o n t r o l  p l o t  

r e c o r d e d  an y i e l d  o f  2564 kg ha * and 2565 kg ha In  1983

the i n c r e a s e  in  y i e l d  f rom  F j  t o  Fg  was p r o g r e s s i v e  and i t  

was s i g n i f i c a n t  u p t o  F g .  Fg a n d  Fy w e r e  o n  p a r  Fg g a v e  

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

1984 t h e  same t re n d  was o b t a i n e d .  Fy and Fg, were on p a r .

O t h e r s  w e r e  s i g n i f i c a n t l y  i n f e r i o r .  S i n c e  t h e  t r e a t m e n t s  Fg 

and Fg a r e  on  par  t h e r e  i s  an econom y o f  25 p e r  c e n t  o f  P and 

K i n  t h e  S^ s y s t e m .  T h i s  mus t  h a v e  r e s u l t e d  f r o m t h e  

r e s i d u a l  e f f e c t  o f  12 t ha - 1  o f  FYM g i v e n  t o  th e  summer c r o p .  

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

r e s u l t s  a r e  more r e l e v a n t .  H ere  t h e  Fg i s  s i g n i f i c a n t  and 

b e t w e e n  t r e a t m e n t s  Fg and Fy t h e  fa r m e r  c a n  c h o o s e  e i t h e r  one 

d e p e n d i n g  oh t h e  e c o n o m i c s .

C a s s a v a  b e i n g  an e x h a u s t i v e  c r o p  a p p l i c a t i o n  o f  NPK 

o v e r  no f e r t i l i z a t i o n  i s  d e f i n i t e l y  a d v a n t a g e o u s  and as  the

4.1.2. Khar i f r ice



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

in  the p r o d u c t i v i t y  o f  the  r i c e  i n  the  k h a r i f  c r o p  o f  b o t h  

the  y e a r s  .

4 . 1 . 2 . 2 .  Number o f  p r o d u c t i v e  t i l l e r s  ’13

The r e s u l t  on the  number o f  p r o d u c t i v e  t i l l e r s  o f  

k h a r i f  r i c e  a r e  p r e s e n t e d  in  t a b l e s  5 a and 5 b r e s p e c t i v e l y .

I n  19 83  and 1984 t h e  mean n u m b er  o f  p r o d u c t i v e  

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

l e v e l s  w e r e  2 7 1 . 0 0  and 2 7 0 . 6 0 ,  i n d i c a t i n g  t h a t  t h e r e  was no 

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

The c o n t r o l  p l o t s  r e c o r d e d  2 2 1 . 0 0  p r o d u c t i v e  t i l l e r s  in  1983 

and 2 2 5 . 5 0  in  1984 .  The h i g h e s t  number o f  p r o d u c t i v e  t i l l e r s  

o f  300 was r e c o r d e d  under Fg in  t h e  f i r s t  y ea r  and 3 0 1 .5 0  

under  Fg i n  t h e  s e c o n d  y e a r .  The same t r e n d  was r e c o r d e d  f o r  

the g r a i n  y i e l d  o f  k h a r i f  c r o p  a l s o  u n d er  the  system  o f  

c r o p p i n g .  The i n c r e a s e  i n  t h e  number o f  p r o d u c t i v e  t i l l e r s  

from  F^ t o  Fg was p r o g r e s s i v e  and s i g n i f i c a n t l y  s u p e r i o r  t o  

Fq in  t h e  f i r s t  and s e c o n d  y e a r s .

C a s s a v a  b e i n g  an e x h a u s t i v e  c r o p  a p p l i c a t i o n  o f  NPK 

o v e r  no f e r t i l i z a t i o n  i s  d e f i n i t e l y  a d v a n t a g e o u s  and as  the  

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



l b l e  5a . 1983 K h a r i f r i c e  - N o . o f p r o d u c t i v e  t i l l e r s  .11 2* - , i-> a t raaturi  ty

•opping 
rs terns FO FI F2

F e r t i l i z e r  
F3 F4

doses
F5 F6 F7 F8 F9 Mean

' s i 2 2 1 . 0 0 250.00 256.00 265.00 270.00 278.50 285.00 289.50 295.00 300.00 271.00
S2 2 2 2 . 0 0 247.00 254.40 264.00 272.50 280.50 286.00 293.50 301.50 306.50 272.80
S3 224.50 245.50 255.50 260.50 269.00 281.50 288.00 294.00 296.50 301.50 271.65
S4 224.50 253.00 257.50 263.50 272.50 280.50 286.00 291.00 296.50 307.50 273.25
S5 226.00 243.50 254.00 263.50 273.50 281.00 286.50 295.00 305.00 306.00 273.40
S6 2 2 0 . 0 0 241.00 250.00 254.00 264.00 274.00 280.00 284.50 294.50 300.50 266.25

SE/Plot = 1.218 CD (S) = 2.863 CD (F within S) - 3.464

a b le  5 b . 1984 Khar i  f r i c e - N o .  o f p r o d u c t  i v i  ty t i l l e r s i'W2' a t  m a tu r ity

topping F e r t iliz e r  doses
fs terns FI F2 F3 F4 F5 F6 F7 F8 F9 F10 Mean

SI 225.50 251.00 255.00 264.50 270.00 278.50 283.50 286.50 293.00 301.50 370.60
S2 221.00 246.00 254.00 263.00 263.00 272.50 285.50 292.50 300.00 307.00 272.10
S3 224.50 244.00 252.50 259.00 267.50 280.50 286.00 291.50 297.00 297.50 270.10
S4 223.50 225.00 225.50 262.00 274.00 281.50 287.00 290.50 293.50 306.00 272.85
S5 226.50 243.50 251.00 266.00 273.50 279.00 285.00 295.00 305.00 303.00 272.80
S6 221.50 243.00 250.50 253.50 264.50 276.50 282.50 284.50 293.50 299.00 266.90

SE/Plot = 1.671 CD (F w ithin S) = 4.750 Means o f  Cs) = Not. s ig



rable 6a. 1983 Kharif rice - No. of filled grains/panei1e

dropping F e r t i l i z e r  doses
!ys terns FO FI F2 F3 F4 F5 F6 F7 F8 F9 Mean

SI 56.50 65.60 65.95 67.70 6 6 . 1 0 67.80 67.25 71.05 72.20 71.60 67.07
S2 57.75 6 6 . 1 0 6 6 . 0 0 65.80 6 8 . 1 0 69.85 43.25 71.90 73.00 72.70 6 8 . 0 1
S3 56.90 65.50 66.55 66.40 68.80 69.20 69.25 71.10 72.55 72.15 67.84
S4 58.75 65.30 66.25 6 6 . 1 0 67.75 6 8 . 0 0 69.90 72.00 72.90 72.95 6 8 . 19
S5 56.80 64.10 65.10 65.80 66.60 66.30 65.30 68.30 68.15 69.95 66.64
S6 56.70 62.90 63.70 63.70 65*80 66.60 66.55 70.00 69.35 69.85 65.51

SE/Plot = 0.423 CD (F within S) = 1 . 2 0 0 CDCs) = 0.545

'a b l e  6 b .  1984 K h a r i f  r i c e  -  'No. o f  f i l l e d  g r a i n s / p a n e i  1 e

ropping
ysterns FI F2

SI 56.80 62.90
S2 58.75 66.25
S3 56.90 65.50
S4 57.40 6 6 . 1 0
S5 56.80 64.00
S6 56.85 65.60

Fert i l i z e r
F3 F4 F5

63. 80 63.45 65.80
6 6 . 1 0 67.75 6 8 . 0 0
6 6 . 55 66.40 68.80
65. 00 65.75 6 8 . 0 0
65. 10 65.80 66.70
65. 95 67.75 6 6 . 1 0

F6 F7 F8

COCO .70 toCO .95 69,,75
69,,90 71..90 72..50
69,.20 69,.25 71.. 1 0
69..95 69. inCO 71.,90
6 6 ,. 10 65,.30 6 8 ..30
67. o00 67,,25 69,.85

F9 F10 Mean

69.85 67.30 65.23
72.45 72.70 68.63
72.45 72.00 67.81
72.70 72.35 67.90
6 8 . 15 69.95 65.62
72.05 71.25 67.04

Hi-



in  th e  number o f  p r o d u c t i v e  t i l l e r s  i n the  k h a r i f  c r o p  o f  

b o t h  y e a r s .

I t  may a l s o  be s e e n  from  th e  t a b l e s  th a t  d u r in g  

1983 th e  t r e a t m e n t s  Fg, Fg, Ty  and Fg 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  number o f  t i l l e r s  than  the  r e s t  and th e y  t h e m s e lv e s  

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

d u r i n g  1984 a l s o .  Thus i t  c o u l d  be  s e e n  t h a t  the optimum 

p r o d u c t i o n  o f  t h i s  y i e l d  a t t r i b u t e  i s  b e s t  e x p r e s s e d  a t  1 0 0  

p e r  c e n t  recommended NPK d o s e  i e .  a t  9 0 : 4 5 : 4 5  kg ha” 1 • ( P l a c e  

e t  a l  . , 1970 ;  N air  et. al_. , 1 9 72 ;  B h a tta ch a ry g c  and C h a t t e r j i ,  

1 9 7 8 )  .

4 . 1 . 2 . 3 .  Number o f  f i l l e d  g r a i n s  p a n i c l e - 1

The r e s u l t s  r e c o r d e d  on  t h e  n u m b er  o f  f i l l e d

g r a i n s  p a n i c l e - 1  in  1983 and 1984 a r e  p r e s e n t e d  in  t a b l e  6 a 

and 6 b r e s p e c t i v e l y .

The mean number o f  f i l l e d  g r a i n s  in  1983 was 6 7 .0 2  

and in  1984 i t  was 6 5 . 2 3 .  The c o n t r o l  p l o t s  r e c o r d e d  the

number o f  f i l l e d  g r a i n s  p a n i c l e - 1  o f  5 6 . 5 0  and 5 6 . 8 0  i n the  

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

r e c o r d e d  5 6 . 5  f i l l e d  g r a i n s  p a n i c l e - 1  in  1983 and 5 6 .8  f i l l e d  

g r a i n s  p a n i c l e - 1  i n  1 9 84 .  The, maximum n u m b e r  o f  f i l l e d  

g r a i n s  o f  7 2 . 2 0  ( 1 9 8 3 )  and 6 9 . 8 5  ( 1 9 8 4 )  were  o b t a i n e d  under



Fg t r e a t m e n t s .  In g e n e r a l  t h e r e  was a p r o g r e s s i v e  i n c r e a s e  

in  t h e  number o f  f i l l e d  g r a i n s  p a n i c l e  1 from to  Fg in

b o t h  t h e  y e a r s .  G ra in  f i l l i n g  i s  a t t r i b u t e d  to  be a f u n c t i o n  

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

w i t h  t h e  N and' K n u t r i e n t s  c o n t a i n e d  i n  t r e a t m e n t s  Fg 

( C h a n d r a s e k h a r a n , 1984; S a n k a r a n a r a y a n a , 1985;  K r ishna  kumar, 

1986 ;  S in g h  and Varma, 1971;  S in g h  and PvfckSLSH 1 9 7 0 ) .  Thus 

t h e r e  i s  an economy o f  25 p e r  c e n t  o f  recommended d o s e  o f  P 

and K f o r  the m a x im is a t i o n  o f  t h i s  y i e l d  a t t r i b u t e  i n the 

k h a r i f  r i c e  under system  o f  c r o p p i n g .  T h i s  25 p e r  cen t

P&ttdKwusfc have  come f r o m t h e  r e s i d u a l  e f f e c t  o f  t h e  FYM 

a p p l i e d  t o  the  summer c r o p  o f  c a s s a v a  a t  1 2  t ha- 1 .

4 . 1 . 2 . 4 .  1000 g r a i n  w e ig h t  ( g )

The r e s u l t  r e c o r d e d  on  1 0 0 0  g r a i n  w e i g h t  ( g )  i n  

1983 and 1984 a r e  p r e s e n t e d  in  t a b l e s  7 a and 7 b .  The mean 

1000 g r a i n  w e ig h t  in  1983 was 2 8 . 1 1  g and i n  1984 i t  was

2 8 . 0 0  g .  The c o n t r o l  p l o t s  r e c o r d e d  2 6 . 6 0  g in  1983 as  we l l

as i n  1 9 84 .  The 1000 g r a i n  w e i g h t  u n der  v a r y i n g  t r e a tm e n t s  

fr o m  F^ t o  Fg ranged  from 2 6 . 6 0  g t o  2 8 . 8 0  g in  1983,  and

from  2 6 . 6 0  g t o  2 8 .6 5  g in  1984 .  The t r e a t m e n t s  Fg, F^ and g

a r e  on  p a r  in  1983. T h is  shows t h a t  75 p e r  c e n t  o f  N and 100 

p e r  c e n t  o f  P and K a r e  s u f f i c i e n t  f o r  a t t a i n i n g  maximum 

v a l u e s  i n  t h i s  y i e l d  c h a r a c t e r .  E v e n  t h o u g h  1000  g r a i n  

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



Table 7a. 1983 Kharif rice — 1000 grain weight(g)

F e r t i l i z e r
Cropping
Systems FI F2 F3 F4 F5

SI 26.60 27.55 27.55 27.60 28.40
S2 27.05 27.55 27.45 27.25 28.00
S3 26.80 27.15 27.25 27.35 28.15
S4 27.05 27.35 27.40 27.45 27.85
S5 26.55 27.10 27.20 27.35 27.80
S6 26.75 27.10 27.40 27.50 27.70

SE/Plot = 0.138 CD (S) = 0.193

T a b l e  7 b .  1984 K h a r i f  r i c e  -  1000 g r a i n

doses

F6 F7 F8 F9 F10 Mean

28.35 28.65 28.85 28.75 28.80 28.11
28.30 28.25 28.55 28.75 28.75 27.99
28.35 28.15 28.70 28.80 28.65 27.93
28.15 28.15 28.35 28.55 28.70 27.90
28.40 28.25 28.35 28.45 28.75 27.84
27.60 27.70 28.30 28.25 28.30 27.66

CD (F within S) = 0.392

w e ig h t  ( g )

F e r t i l i z e r  doses
Cropping
Systems Fi F2 F3 F4 F5

SI 26.60 27.55 27.55 27.60 28.40
S2 27.05 27.55 27.35 27.50 28.50
S3 27.05 27.35 27.40 27.45 27.75
S4 26.80 27.15 27.25 27.50 27.35
S5 26.65 27.10 27.35 27.50 27.70
S6 26.65 27.10 27.20 28.35 28.40

F6 F7 F8 F9 F10 Mean

28.35 28.55 28.55 28.25 28.65 28.00
28.05 28.30 28.65 28.60 28.65 28.02
28.15 28.15 28.35 28.55 28.70 27.89
28.15 28.35 28. 15 28.70 28.50 27.79
27.60 27.30 28.30 28.35 28.45 27.63
28.25 28.60 28.45 28.50 28.60 27.91



many a u t h o r s  t h a t  t h i s  c h a r a c t e r  i s  a l s o  i n f l u e n c e d  by 

n u t r i t i o n  ( M a j u m d a r , 1 9 7 1 ;  C h a u d a h u r y  e_t a 1 . . 1 9 7 8 ;  and

Venk i t t a s u b b  ia h  e_t aj_. , 1982 )  . In  1984 t r e a t m e n t s  Fg , Fy, Fg , 

F g , F^ and  Fg a r e  on  p a r .  T h i s  shows t h a t  t h e r e  i s  a s a v in g  

o f  25 p e r  c e n t  o f  N o r  50 p e r  c e n t  o f  P a nd 'K  in t h i s  sy s tem .  

T h is  a l s o  r e v e a l s  t h a t  when N i s  a p p l i e d  at  100 p e r  cent  

l e v e l  o n l y  50 p e r  c e n t  o f  P and K need  be a p p l i e d .  N i t r o g e n  

h e l p s  i n  f i l l i n g  up o f  th e  g r a i n s  v e r y  e f f e c t i v e l y  th rou g h  

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

s t a r c h  in  th e  g r a i n  where  a s  when N a p p l i c a t i o n  i s  red u ced  t o

75 p e r  c e n t ,  P and K i s  t o  be  a p p l i e d  in f u l l  q u a n t i t i e s  t o  

c o m p e n s a t e  the  r e d u c t i o n  in  t h e  d o s e  o f  n i t r o g e n .  In  o t h e r  

words 25 p e r  c e n t  -of  the  recommended N ( 2 2 . 5  kg ha- * )  i s

e q u i v a l e n t  t o  2 2 . 5  kg ha- * e a c h  o f  P and K. T h is  means th a t

an u n i t  q u a n t i t y  o f  N c a n  f u l f i l l  t h e  r o l e  o f  e q u a l  

q u a n t i t i e s  o f  P and K p u t  t o g e t h e r .

4 . 1 . 2 . 5 .  Y i e l d  o f  s t r a w  kg ha *

The r e s u l t s  r e c o r d e d  on  t h e  y i e l d  o f  s t ra w  in  1983 

and 1984 a r e  p r e s e n t e d  i n  t a b l e s  8 a and 8 b .  The mean y i e l d s  

o f  s t r a w  in  1983 was 3474 kg ha- * and in  1984 i t  was 3476 

kg ha- * .  The y i e l d s  o f  s t r a w  i n  t h e  c o n t r o l  p l o t s  were 

2717 kg h a - * i n  1983 and 2710  kg ha - * in  1984. In  1983 the  

h ighes j t  Y i e l d  o f  s t r a w  was u n d e r  Fg (3 7 1 7  kg ha- *)  f o l l o w e d  

by Fg a n d  Fy w h i c h  w e r e  on  p a r  w i t h  Fg . I n  1984  a l s o



maximum s t r a w  y i e l d  was under Fg f o l l o w e d  by Fy and Fg which

w e r e  on  p a r  w i t h  F g . T h i s  s h o w s  t h a t  f o r  t h e  maximum

p r o d u c t i o n  o f  s t r a w  an NPK c o m b i n a t i o n  o f  1 0 0 : 5 0 : 5 0  

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

c a s s a v a - r i c e - r i c e  s y s t e m .  The r e m a i n i n g  50 p e r  c e n t  o f  P

and £ m ig h t  have b een  a b s o r b e d  f r om t he  s o i l  in  the p r e s e n c e

o f  h i g h e r  d o s e  o f  n i t r o g e n .  D e p l e t i o n  o f  N woul d

have  t a k e n  p l a c e  by c u l t i v a t i o n  o f  c a s s a v a  and hence t h i s

r e s p o n s e  t o  n i t r o g e n .  Uptake o f  N by  c a s s a v a  was e x h a u s t i v e  

( t a b l e  3 b)  . In  t h e  c a s e  o f  P t h e r e  was an i n c r e a s e  f rom

1 2 . 6 7  kg  ha * t o  1 4 . 7 0  kg ha * a f t e r  t h e  f i r s t  y e a r

s e q u e n c e  and 1 4 . 8 0  kg ha~* a f t e r  t h e  s e c o n d  y e a r  s e q u e n ce  

( t a b l e s  6 2  a n d  6 3 ) .  T h i s  i n d i c a t e s  t h a t  t h e r e  was  

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

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

q u a n t i t y  o f  P a dded  t o  t h e  sy s tem  a l s o  was no t  f u l l y  u t i l i s e d  

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

r e q u i r e d  o n l y  50 p e r  c e n t  o f  t h e  f e r t i l i z e r  p h o s p h o r u s .  In 

th e  c a s e  o f  p o t a s h  a l s o  much d e p l e t i o n  has n o t  taken p l a c e  

in  s p i t e  o f  two s u c c e s s i v e  r i c e  c r o p s  p e r  y e a r .  The added £ 

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

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

r e q u i r e m e n t  a l s o  t o  50 p e r  c e n t .  The r e s i d u a l  e f f e c t  o f  FYM 

a p p l i e d  t o  th e  summer c a s s a v a  c r o p  a t  1 2  t  ha * a l s o  can be 

a n o t h e r  s o u r c e  f o r  t h e  s o i l  P and K s u p p l y .



Table 8a. 1983 Kharif rice - Yield of straw (kg la *)

Croppir'*
Systdms FO FI

F o r t i1izer 
F2

doses
F3 F4

SI 2717 3305 3372 3612 3612
S2 2790 3335 3505 3535 3550
S3 2897 3320 3415 3500 3540
S4 2865 3367 3460 3445 3547
S5 2705 3332 3295 3452 3451
S6 2695 3312 3290 3262 3395

SE/Plot = 13.5 CD (S) = 33.2

F5 F6 F7 F8 F9 Mean

3610 3637 3695 3702 3717 3474
3655 3615 3660 3792 3825 3526
3622 3662 3730 3785 3835 3530
3575 3602 3700 3720 3795 3507
3505 3482 3622 3657, 3670 3417
3435 3462 3502 3535 3555 3344

CD (F within S) = 38.3

T a b l e  8 b .  1984 K h a r i f  r i c e

Cropping F e r t i l i
SyR terns FO FI F2

Si 2710 3292 3372
S2 2785 3325 3480
S3 2890 3325 3390
S4 2852 3365 3475
S5 2730 3334 3295
S6 2720 3312 3242

SE/Plot = 20.9

-  Y i e l d  o f  s t r a w  (k g  ha * )

doses
F3 F4 F5 F6

3357 3620 3650 3640
3530 3522 3630 3635
3500 3540 3615 3627
3450 3532 3575 3572
3452 3460 3505 3482
3262 3392 3440 3460

CD (S) = 23.6

F7 F8 F9 Mean

3700 3697 3722 3476
3652 3792 3825 3517
3732 3752 3827 3520
3697 3717 3800 3503
3610 3635 3660 3416
3502 3452 3552 3342

CD (F within S) = 59.6



Table 9a. 1983 Kharif rice - Nitrogen uptake by rice (kg ha *) at maturity

Cropping F e r t i l i z e r  doses
Systems FO FI F2 F3 F4 F5 FG F7 F8 F9 Mean

SI 54.75 59.05 65.50 68.25 73.00 75.10 74.95 79.80 80.40 80.30 71.11
S2 57.85 63.65 64.80 6 6 . 1 0 78.65 78.65 79.20 80.05 81.10 81.00 73.10
S3 57.35 64.00 64.80 6 6 . 1 0 78.65 78.65 78.05 80.75 81.20 81.80 73.07
S4 58.15 64.85 65.05 64.90 7.7.85 78.85 79.05 80.00 81.95 81.25 73.19
S5 53.95 58.50 59.05 60.20 68.60 69.95 70.00 73.20 74.10 75.00 66.25
S6 55.45 65.10 65.05 65.50 71.05 70.90 71.95 74.50 76.70 76.60 69.28

SE/Plot = 0.398 CD (S) = 0 .3 4 0  CD (F within S) = 1.132

T a b le  9 b .  1984 K h a r i f  r i c e  -  N i t r o g e n  u p t a k e  b y  r i c e  (k g  ha- 1 ) a t  m a t u r i t y

Cropping F e r t i l i z e r  doses
Systems F0 FI F2 F3 F 4 ‘ F5 F6 F7 F8 F9 Mean

SI 54.95 58.55 65.50 6 8 . 2 0 73.00 75.10 74.75 79.80 80.85 80.30 71.09
S2 57.85 63.80 64.80 6 6 . 0 0 78.65 78.50 78.70 80.05 81.10 81.00 73.04
S3 58.15 64.85 65.05 64.90 77.85 78.85 78.80 78.75 81.95 81.25 73.04
S4 57.35 64.00 64.45 65.20 78.95 78.95 78.05 80.75 81.20 81.90 73.08
S5 55.35 65.10 65.15 65.50 71.05 70.90 71 .90 74.50 76.70 76.70 69.28
S6 53.95 58.50 59.05 60.20 68.60 69.95 70.00 73.20 74.10 75.15 66,27

SE/Plot = 0.414 CD (S) = 0.375 CD (F within S) = 1.177
Q



4 . 1 . 2 . 6 . Uptake  o f  n i t r o g e n  kg ha *

The  r e s u l t  on t h e  t o t a l  u p t a k e  o f  n i t r o g e n  by  

k a h r i f  r i c e  o f  1983 and 1984 a r e  p r e s e n t e d  in  t a b l e  9 a and

9 b.

I n  1983 the mean u p t a k e  o f  n i t r o g e n  was 7 1 . 1 1  kg 

ha * and i n  1984 7 1 . 0 9  kg h a - * in  s y s t e m  i n d i c a t i n g  that  

t h e r e  was no d i f f e r e n c e  in  t he  u p t a k e  o f  n i t r o g e n  by k h a r i f  

c r o p  u n d e r  Sj  s y s t e m  o v e r  y e a r s .  The c o n t r o l  p l o t s  r e c o r d e d  

n i t r o g e n  u p t a k e  o f  5 4 . 7 5  kg ha * ( 1983)  and 5 4 . 9 5  kg ha * 

( 1 9 8 4 ) .  The u p t a k e  o f  n i t r o g e n  u n d e r  d i f f e r e n t  f e r t i l i z e r  

l e v e l s  ( F j  t o  Fg)  v a r i e d  f rom 5 9 . 0 5  kg h a - * t o  8 0 . 3 0  kg ha” * 

in 1983 and  f rom 5 8 . 5 5  kg ha” * to  8 0 . 3 0  kg ha- * in  1984.

In g e n e r a l  t h e r e  i s  an i n c r e a s e  in  N upt ake  w i t h  

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 .  The t r e a t m e n t s  Fg,  Fg and Fy 

a r e  on p a r .  The u p t a k e  i s  p r o p o r t i o n a t e  1 t o  t h e  f e r t i l i z e r  

d o s e s  and n o t  s e e n  r e l a t e d  t o  the  i n h e r e n t  s o i l  f e r t i l i t y .

4 . 1 . 2 . 7 .  Uptake  o f  p h o s p h o r u s  kg h a ” *

The r e s u l t  o f  t h e  u p t a k e  o f  p h o s p h o r u s  by k h a r i f  

r i c e  i n  1983 and 1984 a r e  p r e s e n t e d  i n  t a b l e  10 a and 10 b.

The mean u p t a k e  o f  p h o s p h o r u s  in  1983 was 1 1 . 40  

kg ha * a nd  1 1 . 4 2  kg h a ” * i n  1984 u n d e r  t he  Sj  sys t em.  The



u p t ak e  o f  p h o s p h o r u s  in  t h e  c o n t r o l  p l o t s  were 8 . 6 0  kg ha * 

( 1 9 8 3 )  and 8 . 5 0  kg ha- * ( 1 9 8 4 ) .  Though t h e r e  i s  a t r e n d  o f  

a s l i g h t  i n c r e a s e  i n  t h e  u p t a k e  o f  p h o s p h o r u s  f rom t o  Fg 

i n  b o t h  y e a r s  t h e  i n c r e a s e  i s  n o t  c o m m e n s u r a t e  w i t h  t h e  

n u t r i e n t  s u p p l i e d .  T h i s  c a n  b e  a t t r i b u t e d  to  the i n h e r e n t  

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

q u a n t i t i e s  o f  n a t i v e  p h o s p h o r u s  t o  t he  c r o p  as  r e c o r d e d  by 

many w o r k e r s .  ( S h a p i r o ,  1 9 58 ;  Ponnmperuma,  1965;  P a t r i c k  

and M a h a p a t r a ,  1 9 6 8 ) .  L e s s  u p t a k e  r e s p o n s e  o f  p h o s p h o r u s  

a p p l i e d  a t  e nh an c ed  r a t e s  c a n  b e  due t o  f i x a t i o n  under a c i d i c  

c o n d i t i o n  a s  r e c o r d e d  by  Khanna and Mahajan,  ( 1 9 7 1 ) ,  Bendra,

( 1 9 7 4 )  .

4 . 1 . 2 . 8 .  Uptake  o f  p o t a s s i u m  kg ha *

The r e s u l t s  on  u p t a k e  o f  K i s  p r e s e n t e d  in t a b l e s

1 1  a and 1 1  b .

The  mean u p t a k e  o f  K o v e r  d i f f e r e n t  f e r t i l i z e r

l e v e l s  i n  1983 was 6 1 . 3 1  kg h a - * and 6 1 . 1 1  kg ha- * in  1984,

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

o v e r  y e a r s  b y  k h a r i f  r i c e .  The c o n t r o l  p l o t s  r e c o r d e d  an 

u p t a k e  o f  4 8 . 5 0  kg ha - * i n  1983 a nd  4 8 . 2 5  kg ha- * in  1984.  

In  1983  t h e  maximum u p t a k e  o f  6 8 . 4 5  kg  h a - * was r e c o r d e d  

under  Fg and a l l  o t h e r  t r e a t m e n t s  were  i n f e r i o r .  I n  1984 

maximum u p t a k e  o f  6 6 . 9 0  kg ha - * was u n de r  Fg f o l l o w e d  by  Fg



Table 10a. 1983 Kharif rice - Phosphorous uptake by rice (kg ha *) at maturity

Cropping
Systems FO Fl

F e r t i l i z e r  doses 
F2 F3 F4 F5 F6 F7 F8 F9 Mean

SI 8.60 10.70 11.40 11.70 11.25 11.50 11.70 12.40 12.25 12.50 11.40
S2 8.70 1 1 . 1 0 11.50 11.30 1 1 . 1 0 12.60 1 2 . 2 0 12.30 12.40 12.55 11.57
S3 8.95 1 1 . 0 0 11.40 11.60 11.50 11.65 1 2 . 1 0 11 .90 1 2 . 1 0 12.45 11.46
S4 8.70 10.60 1 1 . 0 0 11.40 11.50 11.65 1 2 . 1 0 1 2 . 2 0 12.50 12.65 11.43
S5 8.50 10.30 10.70 1 1 . 1 0 1 1 . 0 0 1 1 . 0 0 11.40 11.55 1 2 . 2 0 12.25 11.03
S6 8.60 10.35 10.80 10.70 11.15 11.35 11.15 11.80 11.65 11.95 10.95

SE/Plot = 0.119 CD (S) = 0.219 CD (F within S) = 0.338

T a b l e  10b. 1984 K h a r i f  r i c e  -  P h o s p h o r u s u p t a k e by r i c e ( kg ha- *)  a t m a t u r i t y

Cropping
Systems F0 Fl

Fert i 1izer doses 
F2 F3

t
F4 F5 F6 F7 F8 F9 Mean

SI 8.50 10.70 11.40 11.65 11.50 11.65 1 1  .70 12.40 12.25 12.50 11.42
S2 8.70 1 1 . 1 0 11.50 11.30 1 1 . 1 0 1 2 . 2 0 1 2 . 2 0 12.30 12.40 12.55 11.53
S3 8.95 1 1 . 0 0 11.40 11.60 11.55 11.75 1 2 . 1 0 11 .90 12.40 12.55 11.52
S4 8.70 10.60 1 1 . 0 0 11.40 11.50 11.65 1 2 . 10 1 2 . 2 0 12.50 12.65 11.43
S5 8.50 10.30 10.70 1 1 . 1 0 11.60 1 1 . 0 0 11 .55 11.85 1 2 . 2 0 12.25 1 1 . 1 0
S6 8.60 10.35 10.80 10.70 11.15 11.35 11.15 11.70 11.70 11.90 10.94

KF./Plnt = 1 * 4 2  m  fR'i = fl 292 m  fF wilhin S'! = n 42fi



Table 11a. 1983 Kharif rice - Potassium up take by rice (kg ha *) at maturity

Cropping F e r t i l i z er  doses
Systems FO Fl F2 F3 . F4

SI 48.50 55.30 56.65 58.10 63.45
S2 47.95 56.15 57.20 58.90 64.00
S3 49.05 55.15 56.55 58.25 64.05
S4 49.70 54.60 56.40 56.30 63.70
S5 48.10 53.10 54.40 54.50 61.50
S6 48.25 56.00 57.70 58.30 62.95

SE/Plot = 0.341 CD (S) = 0.568

T a b l e  l i b .  1984 K h a r i f  r i c e  -  P o t a s s iu m  u p t a k e

Cropping F e r t i l i z e r  doses
Systems FO Fl F2 F3 F4

SI 48.25 56.00 57.70 58.30 62.95
S2 49.70 54.60 56.40 56.20 63.70
S3 47.95 56.15 57.20 59.00 64.00
S4 49.05 55.00 56.55 58.25 64.05
S5 48.10 53.10 54.50 54.50 61.50
S6 48.50 55.30 56.65 58.10 63.45

SE/Plot = 0 . 4 1 1  CD (S) = 0.593

F5 F6 F7 F8 F9 Mean

64.00 65.40 • 66.45 66.80 68.45 61.31
64.95 66.40 67.80 68.50 68.30 62.01
64 . 90 65.35 67.10 67.55 68.25 61.62
65.30 65.25 66.65 67.30 6 8 . 0 0 61.32
62.70 63.15 65.05 66.05 66.70 59.22
64.80 65.30 64.65 6 6 . 2 0 67.00 61.11

CD (F within S) = 0.971

by r i c e  (k g  ha * )  a t  m a t u r i t y

F5 F6 F7 F8 F9 Mean

64.80 65.25 64.70 66.30 66.90 61. 11

65.25 65.75 65.25 67.30 6 8 . 0 0 61 . 2 1

64.95 66.40 6 8 . 1 0 68.40 68.30 62.04
64.90 65.35 67.10 67.55 68.25 61.60
62.70 65.05 66.05 66.70 68.40 .60.06
64.00 65.40 66.45 66.80 68.45 61.31

CD (F within S) = 1.169
CO



w h i c h  was on par  w i t h  Fg.  T h i s  shows t h a t  t h e r e  can be a 

s a v i n g  o f  25 p e r  c e n t  o f  the  recommended d o s e  o f  K f o r  k h a r i f  

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

t h e r e  i s  an i n c r e a s e d  u p t a k e  o f  K w i t h  i n c r e a s e  i n  t h e  

a p p l i c a t i o n  o f  t h e  n u t r i e n t .  T h i s  a l s o  shows t hat  in the 

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

r e l e a s e d  f rom t he  s o i l  in s u f f i c i e n t  q u a n t i t i e s .  T h i s  i s  

a l s o  e v i d e n c e d  by the  f a c t  t h a t  t he  t o t a l  upt ake  o f  K. under 

d i f f e r e n t  t r e a t m e n t s  a r e  more than what i s  s u p p l i e d  t hro ug h 

f  e r t  i 1 i z e r s .

4 . 1 . 3 .  Rabi  r i c e

4 . 1 . 3 . 1 .  G r a i n  y i e l d  kg ha^*

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

1983 and 1984 i s  p r e s e n t e d  in  t a b l e  12.

I n  1 9 8 3  Fg g a v e  maximum g r a i n  y i e l d  a n d  t h e  

t r e a t m e n t s  F q , F^,  F2  and F^ a r e  s i g n i f i c a n t l y  i n f e r i o r .  I n

1 984  r a b i  a l s o  Fg r e c o r d e d  t h e  maximum g r a i n  y i e l d  and 

t r e a t m e n t s  F q , F^, F2  and were  i n f e r i o r .  From t h i s  i t  can 

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

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

i f  f e r t i l i z e r  l e v e l s  Fg and a b o v e  a r e  a p p l i e d  t o  the  k h a r i f  

c r o p .



The t r e a t m e n t s  F g , F y , Fg and Fg a r e  on par  wi t h 

Fg.  T h i s  shows t h a t  N, P and K a p p l i e d  a t  the  l e v e l  o f  100 

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

r i c e  c r o p .  I f  t h e  N ca n be  i n c r e a s e d  t o  100 per  c e n t  the  P 

and K c a n  be  r e d u c e d  t o  50 p e r  c e n t  o f  the  recommended d o s e .  

B a l a n c e d  a p p l i c a t i o n  o f  NPK a t  75 p e r  c e n t  o f  recommended 

d o s e  a l s o  g ave  s i g n i f i c a n t  r e s i d u a l  e f f e c t .

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

c a s s a v a  b e i n g  an e x h a u s t i v e  f e e d e r  must have f o r a g e d  a l l  the 

n u t r i e n t s  and h e n c e  t he  s u c c e e d i n g  r i c e  c r o p  at  l e a s t  must 

g e t  P and K a t  50 p e r  c e n t  l e v e l  i f  N i s  m a i n t a i n e d  a t  100

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

e f f e c t  t o  t he  n e x t  r i c e  c r o p .

-24.  1 . 3 . 2 .  Number o f  p r o d u c t i v e  t i l l e r s  :'W*''■

The r e s u l t  on number o f  p r o d u c t i v e  t i l l e r s  i n  1983 

and 1984 i s  p r e s e n t e d  i n  t a b l e  13.

The mean number o f  p r o d u c t i v e  t i l  l e i  a uvci  v a r y i n g  

f e r t i l i z e r  l e v e l s  i n  1983 was  2 4 7 . 3 7  a nd  i n  1984 i t  was 

2 4 7 . 1 0 .  T h i s  y i e l d  a t t r i b u t e  was c o n s i s t e n t l y  h i g h e r  under 

t h e  f e r t i l i z e r  l e v e l s  F g , Fg and Fg d u r i n g  b o t h  the  y e a r s  and

t h e  l o w e s t  was un de r  F^ and F2 . T r e a t m e n t s  such as F y , F g ,

Fg and F4  have  r e c o r d e d  l e s s e r  number o f  p r o d u c t i v e  t i l l e r s  

t h a n  Fg,  Fg and Fg.



T a b l e  12 .  R a b i  r i c e - y i e l d  o f  g r a i n  C k g  h a  c a s s a v a - r i c e - r i c e  
s y s t e m

T r e a t ­
ments

1983 1984

M0 M1 Mean ( F) M0 M1 . Mean CF)

F 0 2439 3008 2723 2 482 2991 2736

F 1 2501 3005 2753 2 490 2995 27'42

F 2 2471 3027 2749 2 473 2967 2720

F3 2507 3064 2785 2 499 3048 2774

F4 2491 3075 2783 2 4 8 0 2996 2738

F5 2470 3099 2784 2 503 3048 2775

F 6 2507 3082 2795 2 475 3075 2775

F7 2539 3072 2804 2 4 88 3085 2784

F 8 2529 3084 2807 2 5 2 3 3055 2789

F9 2558 3121 2834 2 563 3103 2832

Mean 2501 3064 2782 2 4 9 7 3036 2766

SEm 31 . 80 28 . 0 2

CDCF) 6 6 . 5 6 5 6 . 6 3

CD CFxm) 94 . 13 82 . 92



T a b l e 13.  R a b i  r i c e  -  No. o f  p r o d u c t i v e t i I  1 e r e T p .  a t matur i t y
C a s s a v a —r i c e - r i c e  s y s t e m

T r e a t - 1983 1984
merits

M0 M1 Mean CF) M0 M1 Mean ( F)

F 0 2 2 5 . 0 0 2 6 6 . 0 0 2 4 5 . 5 0 2 2 6 . 0 0 2 6 6 . 0 0 2 4 6 . 0 0

F 1 2 2 6 . 5 0 2 6 0 . 5 0 2 4 3 . 5 0 2 2 4 . 5 0 2 6 0 . 5 0 2 4 2 . 5 0

F 2 2 2 2 . 5 0 2 6 4 . 5 0 2 4 3 . 5 0 2 2 2 . 0 0 265 . 50 2 4 3 . 7 5

F3 2 2 4 . 5 0 2 6 6 . 0 0 2 4 5 . 2 5 2 2 5 . 0 0 2 6 6 . 0 0 2 4 5 . 5 0

F4 225 . 00' 2 6 9 . 0 0 2 4 7 . 0 0 2 2 5 . 0 0 2 6 9 . 0 0 2 4 7 . 0 0

F5 2 3 0 . 0 0 2 6 5 . 5 0 2 4 7 . 7 5 2 2 5 . 5 0 2 6 5 . 5 0 2 4 5 . 5 0

F 6 2 3 2 . 5 0 2 6 5 . 0 0 2 4 8 . 7 5 2 3 2 . 5 0 2 6 5 . 5 0 2 4 9 . 0 0

F7 2 2 9 . 0 0 2 6 6 . 0 0 2 4 7 . 5 0 2 2 7 . 0 0 2 6 6 . 0 0 2 4 7 . 5 0

F 8 2 3 2 . 0 0 2 7 2 . 5 0 2 5 2 . 5 0 2 3 1 . 5 0 2 7 2 . 5 0 2 5 2 . 0 0

F9 2 3 3 . 5 0 2 7 2 . 0 0 2 5 2 . 7 5 2 3 3 . 5 0 2 7 3 . 0 0 2 5 3 . 2 5

Mean 2 2 8 . 0 5 2 6 6 . 7 0 2 4 7 . 3 7 2 2 7 . 2 5 2 6 6 . 9 5 2 4 7 . 1 0

SEm 1 . 6 4 2

CD ( F)

CD CF x M) 4 . 8 6 1

3 . 4 3 7

1 .5 3 5  

4 . 8 6 1

3 . 2 1 2



The h i g h e r  number o f  p r o d u c t i v e  t i l l e r s  r e c o r d e d  

under f e r t i l i z e r  l e v e l s  o f  Fg and Fg i s  e v i d e n t l y  due t o  the 

r e s i d u a l  e f f e c t  o f  a t  1 0 0  p e r  c e n t  o f  the  recommended d o s e  o f  

n i t r o g e n .  T h e  t r e a t m e n t  Fg c o n t a i n s  75 p e r  c e n t  o f  

recommended d o s e  o f  N and 100 p e r  c e n t  o f  P and K. Here the 

d e f i c i e n c y  o f  25 p er  c e n t  o f  N m i g h t  have  be en  compensated  

due t o  t h e  r e s i d u a l  and c u m u l a t i v e  e f f e c t  o f  12 t ha - 1  o f  FYM 

a p p l i e d  t o  the  summer c a s s a v a  c r o p  under  the SI sys t em.

4 .  1 . 3 . 3 .  Number o f  f i l l e d  g r a i n s  p a n i c l e  *

The r e s u l t  r e c o r d e d  on t h e  number o f  f i l l e d  g r a i n s  

p a n i c l e - 1  on r a b i  c r o p  d u r i n g  1983 and 1984 i s  p r e s e n t e d  in 

t a b l e  14.

The mean number o f  f i l l e d  g r a i n s  p a n i c l e - * p r o du c e d  

in 1983 was 6 0 . 6 5  and in  1984 i t  was 6 0 . 7 5 .  H i g h e r  number o f  

f i l l e d  g r a i n s  p a n i c l e - 1  was r e c o r d e d  under  t h e  f e r t i l i z e r  

l e v e l s  Fg ,  Fg and Fy c o n s i s t e n t l y  d u r i n g  b o t h  the y e a r s .  

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

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

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

In t r e a t m e n t  F g , 100 p e r  c e n t  o f  t h e  recommended d o s e  o f  N,

P and K i s  a v a i 1 a b l e * L o w e r  number o f  p r o d u c t i v e  t i l l e r s  were 

r e c o r d e d  c o r r e s p o n d i n g  t o  t h e  k h a r i f  t r e a t m e n t s  F q , F2 . Fg 

and F^ i n d i c a t i n g  l e s s e r  o r  no r e s i d u a l  e f f e c t  under lower



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

a l s o  where  in Fg r e g i s t e r e d  maximum y i e l d  d u r i n g  b o t h  the

y e a r s .

4 . 1 . 3 . 4 .  1000 g r a i n  we ig ht  ( g )

The r e s u l t  on 1000 g r a i n  w e i g h t  on r a b i  r i c e  in

1983 and 1984 i s  p r e s e n t e d  i n  t a b l e  15.

The mean v a l u e s  o f  1000 g r a i n  w e i g h t  in 1983 was 

2 7 . 2 5  g and 1984 i t  was 2 7 . 2 7  g .  The r e s u l t  shows t h a t  the 

r e s i d u a l  e f f e c t  o f  k h a r i f  t r e a t m e n t s  i n  i n c r e a s i n g  t h e  1 0 0 0  

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

Fg,  Fg and Fy d u r i n g  b o t h  t h e  y e a r s .  Thus the  h i g h e r  w e i g h t  

o f  1 0 0 0  g r a i n  o b t a i n e d  under  t he  a b o v e  m e n t i o n e d  t r e a t m e n t s  

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

n u t r i e n t s  (N, P and K) a t  h i g h e r  l e v e l s .

Cassava  b e i n g  a v e r y  e x h a u s t i v e  f e e d e r  t h e r e  was 

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

d o s e s .  T h i s  i s  r e f l e c t e d  in  t h e  y i e l d  o f  k h a r i f  s e a s o n .  In 

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

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

k h a r i f  s e a s o n .

rate of application of major nutrients to the kharif crop.



Table 1 4 . Rabi r i c e  -  Number o f  f i l l e d  g r a i n s  
C a s s a v a - r i c e —r i c e  sy s t e m

panicle *

T r e a t ­
ments

1983 1984

MO Ml Mean ( F) MO Ml Mean ( F)

FO 56 . 80 63 . 55 60 .  17 56 . 90 63 . 90 6 0 . 4 0

Fl 58 . 00 63 . 55 60 . 97 57 . 30 64 . 60 6 0 . 9 5

F2 57 . 80 62 . 15 60 .40 57 . 80 62.  15 5 9 . 9 7

F3 57 . 55 62 . 85 60 . 2 0 57 .85 6 3 . 4 0 6 0 . 6 2

F4 56 . 80 64 .05 60 .42 5 6 . 7 5 64.  1 0 6 0 . 4 2

F5 57 . 45 64 . i5 60 . 80 5 7 . 5 5 6 4 . 3 0 60.  92

F6 57 . 80 63 . 65 6 0 . 7 2 57 . 80 6 4 . 0 0 6 0 . 9 7

F7 57 . 50 64 . 35 60 . 92 58 . 05 64 .05 61 .05

F8 5 8 .  10 6 4 .  15 61 . 1 2 58 . 00 6 4 . 0 0 61 . 0 0

F9 58 . 65 64 . 25 61 .45 5 8 . 4 0 64.  15 61 . 25

Mea.n 5 7 . 6 4 6 3 . 6 7 6 0 . 6 5 5 7 . 6 4 63.  86 6 0 . 7 5

SEm 0 . 6 4 2

CD CF)

CD CF x M) 1 . 9 0 0

1 . 3 4 4

0 .  391 

1 . 159



Table 15 .  Rabi r i c e  - 1000 grain weight (g) Cassava-rice-rice system

T r e a t ­
ments

1983 1984

MO Ml Mean (F ) MO Ml Mean CF)

FO 26.  2 0 27 . 25 26 . 97 2 6 . 3 0 2 7 . 6 5 2 6 . 9 7

Fl 2 6 .  15 2 8 . 4 5 27 . 30 26.  30 28 . 35 27 . 32

F2 26 . 35 28 . 00 27 . 17 26.  25 28 .  1 0 27.  17

F3 26 . 55 27 .70 27 . 12 26.  50 27 . 75 27.  12

F4 26 . 35 27 . 60 26 . 97 2 6 . 3 0 27 .65 2 6 . 9 7

F5 26 . 30 28 . 50 27 . 40 2 6 . 4 0 2 8 . 5 5 2 7 . 4 7

F6 2 6 . 3 5 28 . 35 27 . 35 26.  35 28 .40 2 7 . 3 7

F7 2 6 . 3 5 28.  40 27 . 37 2 6 . 3 5 28 .40 2 7 . 3 7

F8 2 6 . 5 0 28 .45 2 7 . 4 7 26 . 60 28 . 50 2 7 . 5 5

F9 2 6 . 6 5 28.  25 27 .37 2 6 . 5 0 2 8 . 4 0 2 7 . 4 5

Mean 26 . 3 6 28.  14 2 7 . 2 5 2 6 . 4 0 28 .  15 2 7 . 2 7

SEm 0.  146 0 . 109

CD CF) 0 .  306 0 . 228

CD (F x M) 0 . 4 3 3 0 . 323



T a b l e  16. R ab i  r i c e - y i e l d  o f  s t r a w  (k g  ha * )  c a s s a v a - r  i c e - r i c e  
s y s t e m

T r e a t ­
ments

1983 1984

MO Ml Mean ( F )  MO Ml Mean(F)

F 0 2460 2659 2559 2469 2659 2564

F 1 2431 2710 2571 2440 2710 2575

F 2 2452 2695 2574 2461 2680 2570

F3 2459 2 633 2546 2462 2647 2554

F4 2465 2 650 2557 2467 2647 2557

F5 2476 2681 2578 2477 2685 2579

F 6 2511 2 722 2616 2505 2730 2617

F7 2544 2655 2600 2550 2642 2596

F 8 2556 2731 2643 2565 2745 2655

F9 2537 2 729 2633 2545 2700 2622

Mean 2489 2686 2587 2493 2684 2588

SEm 9 . 9 2 1 0 . 8 2

CD(F) 2 0 . 7 7 2 2 . 6 4

CD(FxM) 29 .28 3 2 . 0 2



4 . 1 . 3 . 5 .  Straw y i e l d  kg ha *

The r e s u l t s  on s t r a w  y i e l d  o f  r a b i  r i c e  (1983  and 

1 984 )  i s  p r e s e n t e d  in t a b l e  16.  The mean y i e l d  o f  st raw 

o v e r  v a r i o u s  f e r t i l i t y  l e v e l s  was 25 87 kg ha 1 in  1983 and 

2588 kg h a - * in 1984.

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

h i g h e r  l e v e l s  o f  f e r t i l i z e r s  s u c h  a s  F g , F g , Fg and Fy have 

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

t r e a t m e n t s .  B e i n g  a v e g e t a t i v e  c h a r a c t e r  t h e  p l o t s  w h i c h  

r e c e i v e d  more  n i t r o g e n  when c o m p a r e d  t o  P a nd  K r e c o r d e d  

h i g h e r  s t r a w  p r o d u c t i o n .  I t  may b e  n o t e d  t h a t  t he  e f f e c t  o f  

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

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

n i t r o g e n .  I t  may be s e e n  t h a t  N a dd e d  must have u l t i m a t e l y  

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

e f f e c t  o f  f e r t i l i z e r  n i t r o g e n  f o r  t h e  maximum p r o d u c t i o n  o f  

s t r a w ,

4 . 1 . 3 . 6 . Uptake o f  n i t r o g e n  kg  ha - *

T h e  r e s u l t  o n  N u p t a k e  i n  1 9 8 3  a n d  1 9 8 4  i s  

p r e s e n t e d  in  t a b l e  17.  The mean u p t a k e  v a l u e s  o f  n i t r o g e n  

f o r  1983 was 6 4 . 8 2  kg h a - * and  i n  1984 i t  was 6 4 . 8 6  kg ha *. 

I t  more o r  l e s s  f o l l o w s  t h e  p a t t e r n  o f  s t r a w  y i e l d .  F g , F g , 

F y , Fg and Fg have  r e c o r d e d  more n i t r o g e n  u p t ak e  than o t h e r



t r e a t m e n t s .  The lower  u p t a k e  o f  n i t r o g e n  was r e c o r d e d  under 

t he  t r e a t m e n t s ,  F q , F  ̂ and F2  in  b o t h  t h e  y e a r s .  Dur ing  the 

k h a r i f  s e a s o n  a l s o ,  t he  p a t t e r n  o f  u p t a k e  o f  N was h i g h e r  

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

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

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

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

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

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

4 . 1 . 3 . 7 .  Uptake o f  p h o s p h o r u s  kg ha - *

The r e s u l t  r e c o r d e d  on p h o s p h o r u s  up ta ke  o f  r a b i  

r i c e  i n  1983 and 1984 i s  p r e s e n t e d  i n  t a b l e  18.

The mean v a l u e s  o f  P u p t a k e  o v e r  v a r y i n g  f e r t i l i t y  

l e v e l s  i n  1983 was 1 0 . 5 4  kg ha- * and i n  1984 i t  was 1 0 . 55  

kg ha - *.  I n  1983 t he  t r e a t m e n t  Fg r e c o r d e d  t h e  maximum P 

u p t a k e  f o l l o w e d  by Fg,  Fg,  Fg and Fy w h i c h  were on par  w i t h  

F g .  I n  1984 t h e  maximum P u p t a k e  was u n d e r  the  t r e a t m e n t  Fg 

f o l l o w e d  b y  Fg and Fg w h i ch  were  o n  p a r  w i t h  F g . The a bove  

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

t o  t h e  q u a n t i t y  o f  N and K a p p l i e d .  The a b s o r p t i o n  o f  P in 

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

b e h a v i n g  o n  par  w i t h  Fg c an  b e  due t o  t h e  r e l e a s e  o f  P under 

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

s e a s o n .



Table 17. Rabi rice-Uptake of N Ckg ha *) Cassava-rice-rice system

T r e a t ­
ments

1983 1984

MO HI Mean CF) MO Ml Mean ( F)

FO 50 . 80 77 . 05 63 . 92 51 . 10 76 . 80 6 3 . 9 5

Fl 51 . 30 7 5 .  85 63 . 57 51 . 80 76.20- 64 . 00

F2 5 1 . 9 5 7 5 .  95 63 . 95 52 . 00 75 . 95 63.  97

F3 53 . 05 76 . 80 64 . 92 53.  05 7 6 . 8 0 64.  92

F4 53 . 05 7 6 .  75 64 . 90 5 3 . 0 0 7 6 . 7 0 6 4 . 8 5

F5 53 . 00 77 . 05 6 5 . 0 2 53.  00 77.  10 6 5 . 0 5

F6 54 . 05 7 6 .  70 6 5 .  37 54.  15 76 .55 6 5 . 3 5

F7 53 . 90 7 7 . 0 0 6 5 . 4 5 5 3 . 9 0 7 7 . 0 0 65 .45

F8 5 3 . 9 0 7 7 . 4 0 6 5 . 6 5 53.  90 7 7 . 4 0 6 5 . 6 5

F9 5 3 . 0 5 78 . 00 6 5 . 5 2 63 .05 7 7 . 9 5 65 .50

Mean 52 . 80 76 . 85 6 4 . 8 2 5 2 .  89 7 6 . 8 4 64.  86

SEm 0 . 3 9 3 0 . 383

CD CF) 0 . 822 0 . 8 0 3

CD CF x M) 1 . 163 1 . 135



Table 18. H&bi rice - Uptake of P Ckg ha *) Cassava-rice-rice system

T r e a t ­
ments

1983 1984

MO Ml Mean CF) MO Ml Mean C F )

FO 8 . 8 5 11 .70 10 . 27 8 . 50 11 .75 1 0 . 1 2

Fl ' 8 . 55 1 1  .75 10.  15 9 . 4 0 11 . 55 1 0 . 47

F2 9 . 25 11 .75 10 . 50 9 . 2 5 1 2 . 1 0 1 0 . 6 7

F3 8 . 8 5 11 .70 1 0 . 2 7 9 . 30 11 .70 1 0 . 5 0

F4 8 . 7 5 12 . 15 1 0 . 4 5 9 . 25 11 . 70 1 0 . 47

F5 9 . 2 5 12.  15 10.  70 8 . 7 5 11 .75 10.  25

F6 9 . 30 1 2 . 25 10.  77 9 . 30 12.  30 1 0 . 80

F7 9 . 30 1 2  . 1 0 10.  70 9 . 0 5 1 2 . 0 0 10.  52

F8 9 . 2 5 1 2 . 4 0 1 0 . 8 2 9 . 35 1 2 . 30 1 0 . 82

F9 9 . 50 1 2 . 1 5 1 0 . 82 9 . 5 5 1 2 . 3 0 1 0 . 9 2

Mean 9 . 0 8 1 2 . 0 1 10.  54 9 . 17 11 . 94 1 0 . 5 5

SEm 0. 103 0 . 1 2 2

CD (F) 0 . 2 1 5 0.  255

CD (F x M) 0 . 3 0 5 0 . 3 6 1



Table 19. Rabi rice-Uptake of K (kg ha *) Cassava-rice-rice system

T r e a t ­
ments

1983 1984

M0 M1 Mean ( F ) M0 M1 Mean (F)

F 0 48 . 35 62 . 95 55 . 65 4 8 . 4 0 6 2 . 9 5 . 5 5 . 6 7

F 1 4 8 .  80 62 . 50 55 . 65 49.  00 62 . 50 5 5 . 7 5

F 2 4 9 . 7 0 63 . 10 5 6 . 4 0 48.  95 63 . 85 56 . 40

F3 49 . 10 6 3 . 9 0 56 . 50 49.  65 6 3 .  10 5 6 . 3 7

F4 4 9 . 0 0 6 2 . 9 0 5 5 . 9 5 4 9 . 0 0 6 2 . 9 0 5 5 . 9 5

F5 4 9 . 3 0 6 2 . 8 0 56 . 05 4 9 . 3 0 62 . 80 56 .05

CO 4 9 . 2 0 62 .05 55 .62 4 9.  15 62 . 1 0 5 5 . 6 2

F7 5 0 . 0 0 62 .40 56 .20 5 0 . 0 5 6 2 . 5 5 5 6 . 3 0

00
(ti 49 . 70 63 . 10 5 6 . 4 0 4 9 . 6 5 63 . 10 5 6 . 3 7

CO 4 9 . 6 5 6 3 . 8 0 56 .72 4 9 . 8 5 63 .75 5 6 . 8 0

Mean 4 9 . 2 9 6 3 . 01 5 6 .  16 4 9 . 3 1 63 .03 56.  17

SEm 0.  372 0 . 302

CD ( F) 0 . 7 7 9 0 . 8 9 3

CD (F x M) 1 . 1 0 2 1 .263



The r e s u l t s  o f  the  u p t a k e  o f  p o t a s s i u m  by r a b i  r i c e  

in 1983 and 1984 i s  p r e s e n t e d  i n  t a b l e  19.

The mean u p t a k e  o f  K o v e r  v a r y i n g  f e r t i l i t y  l e v e l s  

in 1983 was 5 6 . 1 6  kg ha * and in 1984 i t  was 5 6 . 1 7  kg ha *. 

In t he  c a s e  o f  K u p t ak e  the  t r e a t m e n t s  w h i ch  r e c e i v e d  e i t h e r  

100 p e r  c e n t  o r  75 p e r  c e n t  o f  t h e  recommended d o s a g e  have 

r e c o r d e d  a h i g h e r  K u p t a k e  than t h e  r e s t .  T h i s  i s  p resuma bl y  

due t o  t h e  f a c t  t h a t  t h e  c o n s u m p t i o n  i s  more  when t h e  K 

a p p l i c a t i o n  i s  h i g h  and v i c e  v e r s a .

The u p t ak e  o f  K i s  c o m m e n s u r a t e  wi t h  the  q u a n t i t y  

s u p p l i e d  t o  t he  c r o p  where  i n ,  t h e r e  i s  i n c r e a s e d  r a t e  o f  

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

In t he  c a s e  o f  s t r a w  y i e l d  a l s o  t h e  t r e a tm e nt  which  

r e c e i v e d  100 p e r  c e n t  o r  75 p e r  c e n t  o f  t h e  K f e r t i l i z e r  has 

g i v e n  more s t r a w  y i e l d  tha n o t h e r s .  T h i s  would  have r e s u l t e d  

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

t h r o u g h  s t u b b l e s .

Even t h o u g h  t h e  maximum y i e l d  was o b t a i n e d  in  Fg in 

b o t h  t h e  y e a r s  and was s i g n i f i c a n t l y  d i f f e r e n t  f rom Fg the  

s u f f i c i e n t  number o f  f i l l e d  g r a i n s  p a n i c l e - * and 1 0 0 0  g r a i n

4.1.3.8. Uptake of potassium kg ha 1



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

p r o d u c t i v e  t i l l e r s  r e s p o n d e d  t o  t h e  maximum l e v e l  o f  

f e r t i l i z e r .  This  shows t h a t  t he  number o f  p r o d u c t i v e  t i l l e r s  

i s  t he  c r u c i a l  c h a r a c t e r  w h i ch  i n f l u e n c e  t h e  g r a i n  y i e l d  in 

t h i s  s t u d y .  In the c a s e  o f  f i l l e d  g r a i n s  as  w e l l  as  1000 

g r a i n  w e i g h t s  t h er e  was a p r o g r e s s i v e  i n c r e a s e  from Fg to  

F g , e v e n t h o u g h  Fg was on par w i t h  F g . The p r o b a b l e  r e a s o n  

f o r  a t t a i n i n g  s t a t i s t i c a l  s i g n i f i c a n c e  i s  due t o  the  combined  

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

4 . 2 .  C o w p e a - r i c e - r i c e  system

4 . 2 . 1 .  C o w  pes,..

Cowpea c v . PTB-2 ( h r i s n n a m o m y ) was r a i s e d  as  an 

i r r i g a t e d  summer c r o p  i n  S2 c r o p p i n g  s y s t e m  and i t s  r e s u l t s  

a r e  p r e s e n t e d  in t a b l e  3 a and 3 b.

In 1983 t h e  cowpea r e c o r d e d  g r a i n  y i e l d  o f  1200 

kg ha - 1  and in 1984 t h e  y i e l d  was o n l y  1050 kg ha - 1 . T h i s  

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

r e c e i v e d  d u r i n g  summer months o f  1984 r e s u l t i n g  i n  wet s o i l  

c o n d i t i o n  t h r o ug h ou t  t h e  c r o p  g r o w t h .

The cowpea c r o p  p r o d u c e d  a t o t a l  d r y  m a t t e r  o f  2320 

kg ha - * i n  1983 and 2600  kg ha~* i n  1984 w i t h  an u p t ak e  o f



5 6 . 6 3  kg N ha- 1 , 7 . 4 2  kg P2 ° 5  ha - 1  and 3 4 . 8 4  kg K^O ha” 1 in

1983 and 5 8 . 4 6  Kg N, 8 , 0 5  kg P2 0 5 and 3 6 . 2 1  kg K20 ha” 1 in

1984.  The h i g h e r  p r o d u c t i o n  o f  d r y  m a t t e r  and upt ake  o f  

n u t r i e n t s  i n  1 9 8 4  c a n  b e  a t t r i b u t e d  t o  t h e  l u x u r i a n t  

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

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

r e s u l t  o f  more  r a i n  r e c e i v e d  i n  1 9 8 4  summer t h a n  in  1983

summer ( V i d e  A p p e nd i x  I l a ,  l i b  and. F i g .  1 and 2 ) .

4 . 2 . 2 .  Khar i f  r i (

4 . 2 . 2 . 1 .  G r a i n  y i e l d  kg ha” 1

The r e s u l t  on  t h e  g r a i n  y i e l d  o f  k h a r i f  c r o p s  1983 

and 1984 a r e  p r e s e n t e d  i n  t a b l e s  4 a and 4 b .

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

f e r t i l i t y  l e v e l s  in 1983 was 3424 kg ha - 1  and i n  1984 i t  was 

3 425  kg h a - 1 , i n d i c a t i n g  t h a t  t h e r e  was  n o  a p p r e c i a b l e  

v a r i a t i o n  i n  y i e l d  o v e r  y e a r s ,  u n d e r  t h e  S 2  s y s t e m  o f  

c r o p p i n g .  The c o n t r o l  p l o t s  r e c o r d e d  an y i e l d  o f  2650 

kg ha ” 1  in-  1983 and 2647 kg ha - 1  i n  1984.  I n  t h e  S2  system 

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

as  t h e  l e v e l  o f  f e r t i l i z a t i o n  was i n c r e a s e d .  I n  the  f i r s t  

y e a r  t r e a t m e n t s  Fg r e c o r d e d  maximum g r a i n  y i e l d  and Fg was on 

p a r .  I n  t h e  s e c o n d  y e a r  a l s o  t h e  t r e a t m e n t s  Fg r e c o r d e d  the 

maximum y i e l d  and Fg was on  p a r  i n d i c a t i n g  t h a t  a d d i t i o n  o f



100 p e r  c e n t  N w i t h  75 per  c e n t  o f  P and K i s  s u f f i c i e n t  f o r  

maximum g r a i n  p r o d u c t i o n  u n de r  S2  s y s t e m .  I t  i s  s e en  that  

g r o w i n g  a cowpea  c r o p  i s  n o t  a b l e  t o  s a t i s f y  the  n i t r o g e n  

r e q u i r e m e n t  o f  t h e  s u c c e e d i n g  r i c e  c r o p .  Such a t r e n d  in 

y i e l d  h av e  b een  r e c o r d e d  by B a i n s  and Sadaphal  ( 1 9 7 1 )  when 

j o w a r i  b a j r a  o r  p a d d y  was r a i s e d  a s  a k h a r i f  c r o p  a f t e r  

cowpea in  the  p r e v i o u s  s e a s o n .  I n  t h i s  e x p e r i m e n t  a f t e r  the 

h a r v e s t  o f  cowpea g r a i n  t h e  b h u s a  was a l s o  r emoved .  The turn 

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

t r a n s p l a n t i n g  o f  t h e  s u c c e e d i n g  r i c e  i s  a r o u n d  15 d a y s .  

Du r i ng  t h i s  p e r i o d  some amount o f  N would  have  been l o s t  by 

l e a c h i n g  due t o  p r em o ns oo n  s h o w e r s

4 . 2 . 2 . 2 .  Number o f  p r o d u c t i v e  t i l l e r s  ,

The r e s u l t s  on t he  number o f  p r o d u c t i v e  t i l l e r s  in 

K h a r i f  r i c e  o f  1983 and 1984 a r e  p r e s e n t e d  in  t a b l e .  

5 a and 5 b .

The mean number o f  t i l l e r s  o v e r  v a r y i n g  f e r t i l i z e r  

l e v e l s  i n  1983 was 2 7 2 . 8 0  and i t  was 2 7 2 . 1 0  i n  1884,  thus 

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

t i l l e r s  o v e r  y e a r s .  The c o n t r o l  p l o t s  r e c o r d e d  2 2 2 . 0 0  

t i l l e r s  i n  1983 and 2 1 1 . 0 0  t i l l e r s  ; in  1984.

From F^ t o  Fg in  b o t h  y e a r s  t h e r e  was s t e a d y  i n c r e a s e  in  the  

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



f e r t i l i z e r s .  The maximum number o f  p r o d u c t i v e  t i l l e r s  was 

r e c o r d e d  under  Fg i n  b o t h  y e a r s  i n d i c a t i n g  t ha t  even under  a 

c r o p p i n g  s y s t e m  i n v o l v i n g  a legume l i k e  cowpea s u c c e e d i n g  

k h a r i f  r i c e  s h o u l d  be a p p l i e d  w i t h  f u l l  recommended d o s e  o f  

n u t r i e n t s  f o r  t h e  p r o d u c t i o n  o f  maximum number o f  p r o d u c t i v e  

t i l l e r s .  ( B a i n s  and Sadapha 1, 1971^ N a i r  e_t aj_■ > 1 9 72 ) .

4 , 2 . 2 . 3 .  Number o f  f i l l e d  g r a i n s  p a n i c l e  1

The r e s u l t  o f  the  number o f  f i l l e d  g r a i n s  in k h a r i f  

r i c e  o f  1983 and 1984 a r e  p r e s e n t e d  i n  t a b l e  6 a and 6 b.

The number o f  f i l l e d  g r a i n s  p a n i c l e - 1  o v e r  v a r y i n g  

f e r t i l i z e r  l e v e l s  a r e  6 8 . 0 1  ( 1 9 8 3 )  and 6 8 . 6 3  ( 1 9 8 4 ) .  C o n t r o l  

p l o t s  r e c o r d e d  5 7 . 7 5  and 5 8 . 7 5  n u m b e r  o f  f i l l e d  g r a i n s  

p a n i c l e - 1  in 1983 and 1984 r e s p e c t i v e l y .

The h i g h e r  number o f  f i l l e d  g r a i n s  a r e  r e c o r d e d  in 

Fg f o l l o w e d  by  F g and Fy in  1983 and Fg f o l l o w e d  by Fg and 

Fy i n  1 984 .  T h i s  means f o r  t h e  p r o d u c t i o n  o f  h i g h e r  number 

o f  f i l l e d  g r a i n s  i n  a c o w p e a - r i c e —r i c e  system 50 p e r  c e n t  

l e s s  o f  P and K tha n t he  recommended  d o s a g e  i s  s u f f i c i e n t .  

T h i s  c a n  b e  due t o  t h e  r e s i d u a l  e f f e c t  o f  P and K r e l e a s e d  by 

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

( 1 9 5 2 )  1 8 - 2 0  p e r  c e n t  o f  t he  b i o m a s s  o f  t h e  legumes a r e  l e f t  

b e h i n d  as  r o o t  s t u b b l e s .



4 . 2 . 2 . 4 .  1000 g r a i n  w e i g h t  ( g )

The r e s u l t s  on 1000 g r a i n  w e i g h t  ( g )  r e c o r d e d  in 

1 9 8 3  a n d  1 9 8 4  a r e  p r e s e n t e d  i n  t a b l e s  7 a a n d  7 b

r e s p e c t i v e l y .  The mean 1000  g r a i n  w e i g h t  o v e r  v a r y i n g  

f e r t i l i z e r  l e v e l s  in 1983 and 1984 wer e  2 7 . 9 9  g and 2 8 . 0 2  g 

r e s p e c t i v e l y .  The c o n t r o l  p l o t s  r e c o r d e d  a 1000 g r a i n  

w e i g h t  o f  2 7 . 0 5 g i n  1983 as  w e l l  a s  in 1984.  In 1983 the

t r e a t m e n t s  Fg and Fg r e c o r d e d  t h e  h i g h e s t  1 0 0 0  g r a i n  we ight  

o f  2 8 . 7  g f o l l o w e d  by F y , Fg w h i c h  were  on p a r .  In 1984,  Fg 

and Fy r e c o r d e d  the  h i g h e s t  1000 g r a i n  w e i g h t  o f  2 8 . 6 5  g 

f o l l o w e d  by F g , and Fg.  The a b o v e  f i n d i n g s  i n d i c a t e  t h a t  f o r  

a h i g h e r  1 0 0 0  g r a i n  w e i g h t  u n d e r  S 2  s y s t e m  a minimum 

f e r t i l i z e r  s u p p l y  o f  n o t  b e l o w  Fg l e v e l  ( 75  p e r  c e n t  N, and 

100 p e r  c e n t  e a c h  o f  P and K) s h o u l d  be g i v e n .  (Majumdar, 

1971 , Chaudhury <5t. aj_. , 1978 , Ve nki  t a s u b b i a h  ^t. a_l_. , 1982)  .

4 . 2 . 2 . 5 .  Y i e l d  o f  s t r a w  kg ha 1

The r e s u l t s  on t h e  y i e l d  o f  s t r a w  in  1983 and 1984

a r e  p r e s e n t e d  i n  t a b l e s  8 a and 8 b r e s p e c t i v e l y .  The mean

y i e l d o v e r  v a r y i n g  f e r t i l i z e r  l e v e l s  were  3526 kg ha“ l ( 1 9 83 )  

and 3517 kg ha 1  ( 1 9 8 4 ) .  The c o n t r o l  p l o t s  r e c o r d e d  2790 kg 

ha 1 ( 1 9 8 3 )  and 2785 kg h a - 1  ( 1 9 8 4 ) .  The r e  was a p r o g r e s s i v e  

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

f ro m Fj  t o  Fg . In t h e  f i r s t  y e a r  t h e  h i g h e s t  y i e l d  o f  3825



kg ha 1 was o b t a i n e d  under  Fg t r e a t m e n t  f o l l o w e d  by Fg which
9

was on p a r  w i t h  F g . Same t r e n d  was o b s e r v e d  in the s e c o n d  

y e a r  a l s o  (Rao and Ramanujam, 1971;  V e n k i t e s v a r 1u , 1 9 7 8 ) .

T h i s  shows  t h a t  f o r  maximum s t r a w  y i e l d  t he  t r e a t m e n t  Fg i s  

s u f f i c i e n t .  Twenty f i v e  p e r  c e n t  o f  t he  P and K must have 

been made a v a i l a b l e  f rom the  d e e p e r  l a y e r s  o f  t he  s o i l  wi th 

the  t a p  r o o t  s y st e m o f  c o w p e a .  The n u t r i e n t  s t a t u s  o f  the 

s o i l  a f t e r  one  and two y e a r  c r o p  s e q u e n c e s  ( t a b l e s  62,  63,  64 

and 6 5 )  a l s o  s u b s t a n t i a t e s  t h e  a b o v e  i n f e r e n c e .

I n  the  c a s e  o f  S2  c r o p p i n g  s y s t e m  t h e r e  i s  a s a v i n g  

o f  25 p e r  c e n t  o f  P and K o n l y .  I n s p i t e  o f  g r o w i n g  a 

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

1 0 0  p e r  c e n t  o f  f e r t i l i z e r  n i t r o g e n  i n d i c a t i n g  t h a t  t h e r e  i s  

no  r e s i d u a l  e f f e c t  o f  n i t r o g e n  l e f t  i n  t h e  s o i l  f o r  

s u c c e s s i v e  r i c e  c r o p .  T h i s  c a n  be due t o  t h e  f a c t  t h a t  the  

bhusa o f  t h e  c r o p  was c u t  and removed  w i t h o u t  i n c o r p o r a t i n g  

the  same i n  the  p l o t  w h er ea s  i n  t h e  c a s e  o f  P and K o n l y  75 

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

o n l y  r e q u i r e d  and 25 p e r  c e n t  came f ro m s o i l .  Cowpea b e i n g  a 

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

due t o  t h e  d i s s o l u t i o n  o f  t h e  f i x e d  P i n  t h e  s o i l .  I n  the  

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

r i c e  a s  w e l l  as  f o r  t h e  c r o p  o f  cowpe a  must no t  have been 

f u l l y  u t i l i s e d  t h e r e  by  l e a v i n g  some r e s i d u a l  e f f e c t  r e d u c i n g  

t h e  f e r t i l i z e r  r e q u i r e m e n t  t o  75 p e r  c e n t .



4 . 2 . 2 . 6 . Uptake  o f  n i t r o g e n  kg ha 1

The r e s u l t  on t he  u p t a k e  o f  n i t r o g e n  by k h a r i f  c r o p  

1 9 8 3  a n d  1 9 8 4  a r e  p r e s e n t e d  i n  t a b l e s  9 a a n d  9 b 

r e s p e c t i v e l y .  The mean u p t a k e  o f  n i t r o g e n  o v e r  v a r y i n g  

f e r t i l i z e r  l e v e l s  in 1983 i s  7 3 . 1 0  kg ha - 1  and in  1984 7 3 . 04  

kg ha The c o n t r o l  p l o t s  r e c o r d e d  a n i t r o g e n  upt ake  o f

5 7 . 8 5  kg ha 1 in  1983 as  w e l l  as  in 1984.  The h i g h e s t  r a t e  

o f  n i t r o g e n  u p t a k e  o f  8 1 . 1 0  kg h a - 1  r e c o r d e d  u n d e r  t h e  

t r e a t m e n t  Fg f o l l o w e d  by Fg and Fy which  were on par  w i t h  

Fg.  In 1984 h i g h e s t  u p t a k e  o f  n i t r o g e n  o f  8 1 . 1 0  kg ha - 1  was 

r e c o r d e d  u n de r  t h e  t r e a t m e n t  Fg f o l l o w e d  by Fg and Fy which 

a r e  on p a r  w i t h  Fg .  The a b o v e  r e s u l t s  i n d i c a t e  t ha t  t o t a l  

u p t a k e  o f  n i t r o g e n  i s  p r o p o r t i o n a l  t o  t h e  q u a n t i t y  o f  

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

4 . 2 . 2 . 7 .  Uptake  o f  p h o s p h o r u s  kg ha - 1

The r e s u l t  on t he  u p t a k e  o f  p h o s p h o r u s  in 1983 and 

1984 a r e  p r e s e n t e d  in  t a b l e s  10 a and 10 b.

T h e  m e an  u p t a k e  o f  p h o s p h o r u s  o v e r -  v a r y i n g  

f e r t i l i z e r  l e v e l s  in  1983 was 1 1 . 5 7  kg ha - 1  and 1 1 . 53  kg ha - 1  

i n  1 984 .  The c o n t r o l  p l o t s  r e c o r d e d  an up tak e  o f  

8 . 7 0  kg  ha 1 e a c h  and 1983 i n  1984 .  The maximum up t ak e  o f



p h o s p h o r u s  was r e c o r d e d  in  t r e a t m e n t  Fg in 1983 f o l l o w e d  by 

Fg and  Fy w h i c h  w e r e  on p a r  w i t h  F g .  I n  1984 a l s o  t h e  

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

f o l l o w e d  by Fg,  F y , Fg,  and Fg w h i ch  were on par  w i t h  Fg. 

The a b o v e  r e s u l t s  i n d i c a t e  t h a t  when n i t r o g e n  and p ho sp h or us  

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

i n c r e a s e  in  the  u p t a k e  o f  p h o s p h o r u s .  I t  i s  an e s t a b l i s h e d  

f a c t  t h a t  the  r e s p o n s e  o f  p h o s p h o r u s  i s  h i g h  when s u f f i c i e n t  

n i t r o g e n  a l s o  i s  s u p p l i e d  a nd  v i c e  v e r s a ,  ( S i n h a ,  1 9 5 7 ;  

Mohankumar, 1967 ;  Varma, 1 971 ;  R a s t o g i  e l  d .  , 1 98 1 ) .

4 . 2 . 2 . 8 . Uptake o f  p o t a s s i u m  kg ha - 1

The r e s u l t s  on t h e  u p t a k e  o f  p o t a s s i u m  in 1983 and 

1984 a r e  p r e s e n t e d  in  t a b l e  11 a and 11 b r e s p e c t i v e l y .  The 

mean u p t a k e  o v e r  v a r y i n g  f e r t i l i z e r  l e v e l s  in  1983 was 62 .01  

kg ha - 1  and in  1984 i t  was 6 1 . 2 1  kg ha - 1 . The c o n t r o l  p l o t s  

r e c o r d e d  an u p t a k e  o f  4 7 . 9 5  kg h a - 1  i n  1983 and 4 9 . 7 0  kg ha - 1  

i n  1984 .  The maximum u p t a k e  i n  1983 was 6 8 . 5 0  kg ha - 1  under 

Fg f o l l o w e d  by Fg and Fy w h i c h  were  on p a r  w i t h  F g . In 1984 

i t  was 6 8 . 0 0  kg ha - 1  under  Fg f o l l o w e d  by Fg which was on par  

w i t h  Fg .  I n  g e n e r a l  t h e r e  was a p r o g r e s s i v e  t r e n d  in  up tak e  

o f  e l e m e n t  f ro m F j  t o  Fg (Sharma and R a j e n d r a p r a s a d , 1 9 8 0 ) .



4 . 2 . 3 .  Rabi  r i c e

4 . 2 . 3 .  1. G r a i n  y i e l d  kg ha - 1

The r e s u l t  o f  g r a i n  y i e l d s  o f  r a b i  r i c e  1983 and 

1984 i s  p r e s e n t e d  in t a b l e  20 .

The mean g r a i n  y i e l d  i n  1983 was 2782 kg ha - 1  and 

in 1984 i t  was 2766 kg ha In 1983 as  w e l l  as in  1984

more r e s i d u a l  e f f e c t  was o b s e r v e d  under  k h a r i f  t r e a t m e n t s  

Fg . F g ,  Fy and F g . T h i s  c l e a r l y  i n d i c a t e s  t h a t  f o r  t h e  

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

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

r a t e  o f  n u t r i e n t s  s h o u l d  be  a p p l i e d  t o  t he  k h a r i f  c r o p .  The 

r e a s o n  f o r  the  Fg t r e a t m e n t  ( w i t h  l e s s  than 50 p er  c e n t  N 

t ha n Fg t r e a t m e n t )  and Fg t r e a t m e n t  ( w i t h  25 p er  c e n t  l e s s  o f  

P and K t ha n Fg t r e a t m e n t )  and Fy t r e a t m e n t  ( w i t h  50 p e r  c e n t  

l e s s ,  P and  K t h a n  Fg t r e a t m e n t )  b e h a v i n g  o n p a r  w i t h  Fg 

t r e a t m e n t  in  a c o w p e a - r i c e —r i c e  s y s t e m ,  can be a t t r i b u t e d  t o  

t h e  b i o l o g i c a l  n i t r o g e n  f i x a t i o n  b y  t h e  cowpea c r o p  and a l s o  

due  t o  e x t r a c t i o n  o f  P and K n u t r i e n t s  f rom t he  d e e p e r  l a y e r s  

o f  s o i l  w i t h  t a p  r o o t  s y s t e m  o f  t h e  cowpea c r o p .

o
4 . 2 . 3 . 2 . Number o f  p r o d u c t i v e  t i l l e r s

The r e s u l t s  r e c o r d e d  o n  t h e  number o f  p r o d u c t i v e  

t i l l e r s  d u r i n g  r a b i  1983 and 1984 i s  p r e s e n t e d  in  t a b l e  21.



T a b l e  2 0 .  R a b i  r i c e - y i e l d  o f  g r a i n  ( k g  h a  c o w p e a - r  i c e - r  i c e  
s y s t e m

T r e a t ­
ments

M0

1983

M, Mean ( F ) M0

1984

Ma Mean (F)

F,

8

2467

2490

2469

2555

2551

2549

2555

2551

2525

2545

Mean 2521

2944

2946

3171

3129

3109

3139

3156

3205

3186

3170

3115

2705

2718

2820

2842

2810

2844

2855

2878

2855

2857

2818

2552

2470 

2460

2471 

2507  

2535 

2550 

2548 

2526 

2542 

2516

2991

2967

3206

3112

3136

3130

3155

3195

3181

3166

3124

2772

2718

2833

2792

2822

2832

2852 

2871

2853 

2857 

2820

SEm 1 7 . 4 1

CD( F)

CD (Fxm) 5 1 . 5 3

36 .44
1 6 . 9 4  

5 0 .  16

35.46



„ - -
T a b le  21 .  R a b i  r i c e  — No. o f  p r o d u c t i v e  t i l l e r s  TS ' a t  m a t u r i t y  

c o w p e a - r i c e - r i c e  system

T r e a t ­
ments

1983 1984

M0 M1 Mean CF) M0 M1 Mean CF)

o

i

2 3 0 . 5 0 2 6 0 . 5 0 2 4 5 . 5 0 2 3 0 . 0 0 2 5 9 . 0 0 2 4 4 . 5 0

F 1 2 2 7 . 5 0 2 6 5 . 0 0 2 4 6 . 2 5 2 2 7 . 0 0 2 6 6 . 5 0 2 4 6 . 7 5

F 2 2 2 5 . 5 0 2 6 6 . 5 0 2 4 6 . 0 0 2 2 5 . 5 0 2 6 7 . 5 0 2 4 6 . 0 0

F3 2 2 5 . 5 0 2 7 0 . 0 0 2 4 7 . 7 5 2 2 5 . 5 0 2 7 0 . 0 0 2 47 . 7 5

F4 2 2 3 . 5 0 2 6 9 . 5 0 2 4 6 . 5 0 2 2 6 . 5 0 2 6 9 . 5 0 2 4 8 . 0 0

F5 2 2 5 . 0 0 2 6 9 . 5 0 2 4 7 . 2 5 2 2 5 . 5 0 2 7 0 . 0 0 2 4 7 . 7 5

F 6 2 2 5 . 5 0 2 6 6 . 5 0 2 4 6 . 5 0 2 3 1 . 5 0 2 6 6 . 5 0 2 4 9 . 0 0

F7 ' 2 2 4 . 5 0 2 7 1 . 5 0 2 4 8 . 0 0 2 2 5 . 5 0 2 7 3 . 5 0 2 4 9 . 5 0

00 2 2 9 . 5 0 2 6 6 . 5 0 2 4 8 . 5 0 2 2 7 . 5 0 2 7 0 . 5 0 2 5 0 . 5 0

F9 2 2 8 . 5 0 2 7 0 , 5 0 2 4 9 . 2 5 2 2 9 . 5 0 2 7 1 . 5 0 2 5 0 . 2 5

Mean 2 2 5 . 6 0 2 6 7 . 5 5 2 4 7 . 0 7 2 7 7 . 5 5 2 6 8 . 4 5 2 4 8 . 0 0

SEm 2 . 259 1 . 936

CD CF) 4 . 7 2 9 4 . 7 2 9

CD CF x M) 6 . 687 6 . 687



1983 was 2 4 7 . 0 7  a nd  i n  1984 i t  was  2 4 8 . 0 0 .  D u r i n g  1983 

t r e a t m e n t s  a r e  n o t  s i g n i f i c a n t  i n d i c a t i n g  t ha t  none o f  the 

f e r t i l i z e r  l e v e l s  o f  k h a r i f  c r o p  e x h i b i t e d  r e s i d u a l  e f f e c t  to  

the s u c c e e d i n g  r a b i  c r o p .  In 1984 f e r t i l i z e r  l e v e l s  Fg and Fg 

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

s u c c e e d i n g  r a b i  r i c e  c r o p .  D u r in g  1983 a l s o  the  f e r t i l i z e r  

l e v e l s  F g ,  Fg  a n d  Fy h a v e  p r o d u c e d  h i g h e r  n u m b e r  o f  

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

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

100 p e r  c e n t  e a c h  o f  N, P and K. and 100 p e r  c e n t  N and 75 per  

c e n t  e a c h  o f  P and K a p p l i e d  t o  t h e  k h a r i f  c r o p  c o n t r i b u t e  

r e s i d u a l  e f f e c t  f o r  t he  p r o d u c t i o n  o f  p r o d u c t i v e  t i l l e r s  in 

the s u c c e e d i n g  r a b i  c r o p .

4 . 2 . 3 . 3 .  Number o f  f i l l e d  g r a i n s  p a n i c l e - 1

The r e s u l t s  on the  number o f  f i l l e d  g r a i n s  p r o du c e d  

p a n i c l e - 1  d u r i n g  1983 and 1984 a r e  p r e s e n t e d  in t a b l e  22.

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

r e c o r d e d  i n  1983 was 6 0 . 6 7  and i n  1984 i t  was 6 0 . 7 4 .  During  

1983 t h e  maximum number o f  f i l l e d  g r a i n s  p a n i c l e - 1  was 

p r o d u c e d  u n d e r  t h e  f e r t i l i z e r  l e v e l  Fg f o l l o w e d  by F g , Fy and 

Fg w h i c h  we r e  o n  p a r  w i t h  F g .  D u r i n g  1984 a l s o '  the  above  

t r e n d  was r e p e a t e d .  Thus t h e  t r e a t m e n t s  F g ,  F g ,  Fy and Fg

-2  •The mean number of productive tillers T1 in



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

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

g r a i n s  p a n i c l e - 1 . S i n c e  t h e  cowpea  i s  a t a p  r o o t e d  c r o p  t h i s  

must h av e  f o r a g e d  the  P and K f rom t h e  sub  s o i l  p o r t i o n s  and 

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

t r e a t m e n t s  Fg and Fy thus  e n a b l i n g  them a c t  t o  on par wi th

F9 ‘

-1 . 2 . 3 , 4 . 1000 g r a i n  w e i g h t r ( g ) .

The r e s u l t  o f  the  1000 g r a i n  w e i g h t  d u r i n g  1983 

and 1984 on r a b i  r i c e  i s  p r e s e n t e d  in  t a b l e  23 .

The mean 1000 g r a i n  w e i g h t  i n  1983 was 2 7 . 4 2  g and 

in 1984 i t  was 2 7 . 3 8  g .  D u r i n g  1983 and 1984 the h i g h e s t  

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

l e v e l  Fg f o l l o w e d  b y  Fg and Fy w h i c h  we r e  on par  w i t h  Fg . 

The p r o b a b l e  r e a s o n  f o r  many o f  t h e  t r e a t m e n t s  b e h a v i n g  on 

par  w i t h  t r e a t m e n t  Fg ( w i t h  f u l l  recommended NPK n u t r i e n t s )  

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

b i o l o g i c a l  n i t r o g e n  f i x a t i o n  o f  co wpe a  c r o p  and e x p l o i t a t i o n  

o f  n a t i v e  P and K n u t r i e n t s  f rom t h e  d e e p e r  l a y e r s  o f  the 

s o i l s  w i t h  i t s  d e e p  t a p  r o o t  s y s t e m .  I n  g e n e r a l  t he  same 

t r e n d  was e x h i b i t e d  i n  t h e  c a s e  o f  g r a i n  y i e l d  a l s o  in  S2  

s y s t e m .



T a b le  2 2 .  R a b i  r i c e  -  Number o f  f i l l e d  g r a i n s  p a n i c l e  * 
C o w p e a - r i c e - r i c e  s y s te m

T r e a t ­
ments

1983 1984

MO Ml Mean CF) MO Ml Mean CF)

FO 5 6 .  85 63 . 25 6 0 . 0 5 57 . 40 63 . 60 6 0 . 5 0

FI 57 . 05 63 . 35 6 0 . 2 0 57 . 20 63 . 10 60.  15

F2 57 . 60 63 .25 6 0 . 4 2 5 7 . 5 0 6 3 . 6 5 60.  57

F3 58 . 00 62 . 90 6 0 . 4 5 57 . 85 63 .05 6 0 . 4 5

F4 56 . 75 64.  10 60.  52 57 . 10 64 .20 6 0 . 6 5

F5 57 . 20 61 .95 5 9 . 5 7 5 7 . 3 5 61 . 75 5 9 . 5 5

F6 58 . 20 63 . 90 61 . 05 58 . 20 64 . 15 61 . 17

F7 58 . 75 6 3 . 7 0 61 . 2 2 58 . 70 6 3 . 8 0 61 . 2 0

F8 59 . 65 6 3 . 9 0 61 . 77 59 . 40 64 .00 61 .30

F9 58 . 75 6 4 .  15 61 .45 5 8 . 7 0 64 . 15 61 .42

Mean 57 . 90 63 .44 6 0 . 6 7 5 7 . 9 4 6 3 . 5 5 60.  74

SEm 0.  534 0 . 378

CD CF) 1 . 118 0 . 7 9 2

CD CF x M) 1 . 581 1 .1 2 1



Table 23. Ra.bi rice-1000 grain weight Cg) Cowpea-r ice-r ice system

T r e a t ­
ments

1983 1984

MO Ml Mean CF) MO Ml Mean CF)

FO 26 . 40 28 . 50 27 . 45 2 6 . 3 5 28 .45 2 7 . 4 0

FI 26 . 3 5 28 . 50 27 . 42 2 6 . 3 0 28 .40 27 .35

F2 26 . 50 2 8 . 4 5 27 .47 26 . 50 28 .50 27.  50

F3 26 . 35 2 8 . 3 5 27 . 35 2 6 . 3 0 2 8 . 4 0 27 . 35

F4 26 . 50 28 . 50 27 . 50 2 6 . 3 5 2 8 . 4 5 27 .40

F5 26 . 6 0 28 . 1 0 27 . 35 2 6 . 5 0 27 .70 27.  10

F6 26 . 25 28 . 0 0 2 7 .  12 26 . 35 27 .85 27 . 10

F7 26 . 50 28 . 65 27 . 50 2 6 . 5 0 28 . 50 2 7 . 5 0

F8 2 6 . 6 5 28 .40 2 7 . 5 2 2 6 . 5 0 2 8 . 5 0 2 7 . 5 0

F9 2 6 . 4 0 2 8 . 6 5 27 . 52 26 .60 2 8 . 5 0 2 7 . 5 5

Mean 2 6 . 4 3 2 8 . 4 1 2 7 . 4 2 2 6 . 4 2 28 .35 2 7 . 3 8

SEm 0 . 1 6 5

CD CF)

CD CF x M) 0 . 4 9 1

0 . 3 4 7

0 . 1 1 7

0 . 3 4 8

0 . 2 4 6



T a b le  24 .  R ab i  r i c e —y i e l d  o f  s t r a w  ( k g  ha * )  -  c o w p e a - r i c e - r i c e
s y s t e m

T r e a t ­
ments

1983 1984

MO Ml Mean( F ) MO Ml Mean(F)

F 0 2449 2671 2560 2445 2665 2555

F 1 2454 2675 2564 24 55 2682 2568

F 2 2442 2602 2522 2447 2597 2522

F3 2 420 2590 2505 2427 2585 2506

F4 2427 2643 2535 2433 2645 2539

F5 2 460 2684 2572 2464 2686 2575

f 6 - 2469 2664 2566 2475 2665 2570

F7 2477 2688 2583 2469 2690 2579

00 2 479 2716 2597 2478 2717 2598

F9 2511 2715 2613 2522 2720 2621

Mean 2 459 2685 2562 2461 2665 2511

SEm 8 . 82 7 .25

CD(F) 18 . 47 15.  18

CDCFxM) 2 6 .  1 2 2 1 .47



The r e s u l t  on y i e l d  o f  s t r a w  o f  r a b i  r i c e  1983 and 

1984 i s  p r e s e n t e d  in  t a b l e  2 4 .

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

f e r t i l i z e r  l e v e l s  were 2587 kg ha * in 1983 and 2588 kg ha * 

in 1 9 84 .  I t  i s  s e e n  f r o m  t h e  t a b l e  t h a t  t h e  f e r t i l i z e r  

l e v e l s  Fg , F g , Fg and Fy h a v e  e x h i b i t e d  h i g h e r  r e s i d u a l  

e f f e c t  f o r  h i g h e r  y i e l d  o f  s t r a w  c o n s i s t e n t l y  d u r i n g  1983 and 

1984.  L i k e  w i s e  the  low f e r t i l i z e r  l e v e l s  o f  , Fg and Fg 

have e x h i b i t e d  low r e s i d u a l  e f f e c t  f o r  low y i e l d  o f  s t ra w 

c o n s i s t e n t l y  d u r i n g  1983 and 1984.  The 100 p e r  c e n t  n i t r o g e n  

l e v e l s  o f  t h e  t r e a t m e n t s  F g ,  Fg and Fy must have  c o n t r i b u t e d  

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

o f  t r e a t m e n t s  F ^ , Fg and Fg must h av e  r e s u l t e d  i n  low y i e l d  

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

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

n i t r o g e n . ( R a o  and Ramanujam, 1 971 ;  V e n k i t e s v a r l u , 1 9 7 8 ) .

4.  2 . 3 . 6 . Uptake  o f  n i t r o g e n  kg ha - ^

The r e s u l t  o n u p t a k e  o f  n i t r o g e n  o f  r a b i  c r o p  1983 

■ and 1984 i s  p r e s e n t e d  i n  t a b l e  25.

The mean u p t a k e  o f  n i t r o g e n  o v e r  v a r y i n g  f e r t i l i z e r  

d o s e s  i n  1983 was 6 5 . 1 5  kg ha - 1  and 1984 i t  was 6 5 . 1 3

4.2.3.5. Yield of straw kg ha



kg ha- * . t h e  h i g h e s t  r a t e  o f  u p t a k e  o f  n i t r o g e n  was r e c o r d e d  

under t h e  t r e a t m e n t  l e v e l  Fg d u r i n g  1983 and 1984 and the 

t r e a t m e n t  Fg,  F y , Fg and Fg a r e  c o n s i s t e n t l y  on p a r .  The 

l owe s t  u p t a k e  o f  n i t r o g e n  n o t i c e d  u n de r  t r e a t m e n t s  F q and Fj 

in 1983 k e p t  up the same t r e n d  in  1984 a l o s .  In r i c e  c u l t u r e  

i t  i s  a common o b s e r v a t i o n  t h a t  h i g h e r  the  n i t r o g e n  s u p p l y  

h i g h e r  w i l l  be the  u p t ak e  a l s o .  T h i s  i s  a p p l i c a b l e  to  k h a r i f  

t r e a t m e n t s  ^ 8 ’ F 9 ant* ^ 7  c o n t a i n i n g  1 0 0  p e r  c e n t  o f  

r e co mme nd ed  d o s e  o f  n i t r o g e n  w h i c h  c o n t r i b u t e d  r e s i d u a l  

e f f e c t  t o  t he  s u c c e e d i n g  r a b i  c r o p .  I t  i s  a l s o  a w e l l  known 

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

o f  p o t a s h  /  p h o s p h o r u s .  The c a p a c i t y  o f  the  co wpea  c r o p  in  a 

c o w p e a - r i c e - r i c e  syst em in  making a v a i l a b l e  more N, P and K 

to  t r e a t m e n t s  s u p p l i e d  w i t h  l ower  l e v e l s  o f  n u t r i e n t s  have 

a l r e a d y  b e e n  d i s c u s s e d  e l s e  wer e .

4 .  2 . 3 . 7 .  Uptake o f  p h o s p h o r u s  kg ha - * •

The r e s u l t  on the  u p t a k e  o f  p h o s p h o r u s  by  r a b i  r i c e  

i n  1983 and 1984 i s  p r e s e n t e d  i n  t a b l e  26.

The mean u p t ak e  o f  P o v e r  v a r y i n g  f e r t i l i t y  l e v e l s  

in  1983 was 1 0 . 4 2  kg ha - 1  and in  1984 i t  was 1 0 . 4 9  kg ha- *.  

Dur ing  1983 t h e  h i g h e s t  u p t a k e  o f  P was r e c o r d e d  under  the  

t r e a t m e n t  Fg f o l l o w e d  by Fy and Fg w h i c h  wer e  on par  w i t h  

Fg. D u r i n g  1984 t he  h i g h e s t  u p t a k e  o f  P was n o t i c e d  under  Fg



T a b l e 2 5.  R ab i r  i c e - U p t a k e o f  N (kg ha * )  Cowpea—r i c e - r i c e  s ys t em

T r e a t ­
ments

1983 1984

MO Ml Mean CF) MO Ml Mean ( F)

FO 5 2 .  75 76 .05 64 .40 5 2 .  90 7 6 . 0 5 64 .47

FI 51 . 75 76.  70 64 .22 5 2 .  10 76 . 70 64 . 40

F2 5 2 . 9 5 7 7 . 3 0 65.  12 5 3 . 1 5 77 .00 65 .07

F3 5 3 . 0 0 7 7 . 0 0 65.  00 5 3 . 0 0 77 . 10 6 5 . 0 5

F4 53 . 70 76 .00 64 . 85 5 3 . 8 0 75 . 95 64 . 87

F5 5 3 . 3 5 7 7 . 4 5 6 5 . 4 0 53 .  10 77 .40 6 5 . 2 5

F6 54 . 3 0 7 6 . 6 5 65 .47 53 . 90 76 . 70 6 5 . 3 0

F7 53 . 15 77 . 10 65 . 12 53 .55 77 . 65 65 . 60

F8 53 . 65 7 8 . 0 0 6 5 .  82 53 . 75 7 7 . 9 0 65 . 82

F9 53 . 20 7 8 . 0 0 65 . 60 5 3 . 2 0 7 7 . 8 5 6 5 . 5 2

Mean 53 . 18 77 .02 65 . 15 5 3 . 2 4 77 .03 65 . 13

SEm 0 . 3 3 6 0 ,, 331

CD CF) 0 . 7 0 5 0 . 6 9 2

CD (F x M) 0 . 9 9 7 0 .,978



T a b l e  2 6 .  R a b i  r i c e  -  u p t a k e  o f  P ( k g  ha * )  C o w p e a - r  i c e - r  i c e  
s y s t e m

T r e a t ­
ments

1983 1984

MO Ml Mean CF) MO Ml Mean CF)

FO 8 . 70 1 1 . 80 1 0 . 2 5 8 . 8 5 1 1 . 70 10 .27

F] 8 . 70 11 .70 1 0  . 2 0 8 . 7 0 12 .30 1 0.50

F2 8 . 7 5 11 . 85 10 .30 8 . 5 5 11 .75 10. 55

F3 8 . 6 5 11 . 65 10.  15 9.  25 1 1 . 75 10. 27

F4 8 . 8 5 11 . 55 1 0 . 2 0 8 . 85 11 .70 1 0.27

F5 8 . 7 0 11 . 85 1 0 . 2 7 8 . 75 1 2 . 3 0 1 0 . 52

F6 9 . 3 0 11 .90 1 0 . 6 0 8 . 80 1 2 . 3 0 10 .55

F7 9 . 25 1 2 . 3 0 1 0 . 7 7 8 . 85 1 2 . 35 1 0 . 60

F8 9 . 3 0 1 2 . 1 0 1 0 . 7 0 9 . 2 5 12.  30 1 0.77

F9 9 . 5 5 1 2 . 1 5 10.  85 9 . 3 0 12.  25 10. 77

Mean 8 . 9 7 1 1  . 8 8 1 0 . 4 2 8 . 91 1 2 . 07 1 0 . 4 9

SEm 7 . 75 4 7 . 8 3 7

CD CF) 0 . 162 0.  371

CD CF x M) 0 .  229 0 . 2 3 2



f o l l o w e d  by  F g , Fy and Fg w h ic h  wer e  on par  w i t h  Fg.  The 

h i g h e r  r a t e . o f  a b s o r p t i o n  o f  P c o n s i s t e n t l y  d u r i n g  1983 anc 

1984 c a n  b e  a t t r i b u t e d  t o  t h e  s u p p l y  o f  f u l l  d o s e  o f  

f e r t i l i z e r s  ( 1 0 0  % e a c h  o f  N, P and K) t o  t he  k h a r i f  r i c e  anc 

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

Under f e r t i l i z e r  l e v e l s  Fy a nd  Fg a l s o  100 p e r  c e n t  o f  

n i t r o g e n  i s  s u p p l i e d  and  in a c o w p e a - r i c e - r i c e  s y s t e m  the 

r e a s o n  f o r  s u f f i c i e n t  a v a i l a b i l i t y  o f  P and K h a v e  b e e r  

e x p l a i n e d  e l s e  w h e r e .  Under a c o w p e a - r i c e - r i c e  system N car 

be s u p p l e m e n t e d  by  t h e  legume c r o p  by a t m o s p h u r i c  f i x a t i o n  a 1 

a b s o r p a t i o n  P and K f ro m d e e p e r  l a y e r s  o f  s o i l .

4 . 2 . 3 . 8 . Uptake  o f  p o t a s s i u m  kg ha- 1 .

The r e s u l t  on t he  u p t a k e  o f  K by  r a b i  r i c e  in  198( 

and 1984 i s  p r e s e n t e d  in  t a b l e  27 .

The mean u p t a k e  o f  K o v e r  v a r y i n g  f e r t i l i t y  l e v e l s  

m  1983 was 5 6 . 2 6  kg ha - 1  and in  1984 i t  was 5 6 . 2 7 .  I n  1983 

the  h i g h e s t  u p t a k e  o f  K r e c o r d e d  under  t h e  t r e a tm e n t  Fg and 

r4 , Fg and  Fy w e r e  o n  p a r .  I n  1984 t h e  h i g h e s t  up ta ke  was 

n o t i c e d  u n d e r  F y , and F g , Fg and F^ wer e  on p a r .  The h i g h e r  

up tak e  o f  K u n d e r  t r e a t m e n t  Fg and Fg c a n  be due to  t he  f a c t  

t h a t  t h e s e  t r e a t m e n t s  a r e  s u p p l i e d  w i t h  1 0 0  p e r  c e n t  o f  the  

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

t r e a t m e n t s  Fy a n d  F^ w h i c h  h a v e  s u p p l i e d  50 p e r  c e n t  o f



recommended d o s e  o f  K and 75 p e r  c e n t  o f  N, t h e  h i g h e r  uptake  

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

e l e m e n t s  i n  a 1 e g u m e - r i c e - r i c e  s y s t e m  a s  e x p l a i n e d  e l s e  

w h e r e .

I n  s u m m i n g  up i t  c a n  b e  s a i d  t h a t  i n  t h e  S 2 

c r o p p i n g  s y s t e m  t he  maximum f e r t i l i z e r  d o s e  r e q u i r e d  f o r  the 

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

p r o d u c t i v e  t i l l e r s  t he  r e s p o n s e  was u p t o  Fg and in the  c a s e  

o f  number o f  f i l l e d  g r a i n s  and 1 0 0 0  g r a i n  w e i g h t  the  r e s p o n s e

was o n l y  u p t o  Fg.  T h i s  i n f e r s  t h a t  t he  l a t t e r  two c h a r a c t e r s

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

at  Fg l e v e l  e v e n t h o u g h  the  maximum r e s p o n s e  was u p t o  Fg.

4 . 3 .  Ground n u t - r i c e - r i c e  s y s t e m

4 .3 . 1 . Groundnut.

The r e s u l t  on t h e  g r o u n d  nut  o f  1983 and 1984 a r e  

p r e s e n t e d  i n  t a b l e  3 a and 3 b .

I n  1983 t h e  g r oun d  nut  c r o p  r e c o r d e d  an y i e l d  o f

2129 kg ha * p o d s  and i n  1984 t h e  y i e l d  r e c o r d e d  was 2253 kg

ha- * o f  d r y  p o d s .  I n  1983 a d r y  w e i g h t  o f  4911 kg  ha - 1  haulm 

was p r o d u c e d  a s  a g a i n s t  5180 kg ha - 1  d r y  haulm i n  1984.  The 

p o s s i b l e  r e a s o n  f o r  t h e  h i g h e r  y i e l d  o f  p o d s  and haulm in



Table 27. Rabi rice-Uptake of K (kg ha 1) Cowpea-rice-rice system

T r e a t ­
ments

1983 1984

M1 Mean ( F) M0 M1 Mean (F)

F 0 48  .45 62 . 90 5 5 . 6 7 4 8 . 4 5 62 . 90 5 5 . 67

F 1 49 . 05 6 2 . 7 5 55 . 90 49105 6 2 . 7 5 55.  90

F 2 49 . 05 63 . 00 5 6 . 0 2 49 .15 63 .00 5 6 . 07

F3 49 . 00 63 . 40 56 .20 49 .00 63 .40 5 6 . 2 0

F4 49 . 50 63 . 00 56 . 25 49.  15 64 . 15 5 6 . 6 5

F5 48 . 95 6 2 . 6 5 55.  80 4 8 . 8 5 62 .70 5 5 . 7 7

F 6 4 9 . 4 5 63 . 90 56.  67 4 9 . 4 5 63 . 90 56.  67

F7 4 9 .  90 63 . 50 56.  70 5 0 . 0 5 63 .50 56.  77

F 8 49 . 20 64 . 20 56 . 70 4 9 . 4 5 63 . 10 5 6 . 2 7

F9 4 9 .  95 6 3 . 5 0 56 .72 5 0 . 0 0 63 .50 5 6 . 7 5

Mean 4 9 . 2 5 6 3 . 2 8 56 .26 4 9 . 2 6 63 .21 5 6 . 2 7

SEm 0 . 3 5 6 0 . 364

CD (F) 0 . 7 4 6 0 . 7 6 2

CD (F x M) 1 . 0 5 5 1 . 0 7 8



1984 o v e r  1983 i s  due t o  the  r e c e i p t  o f  summer s h o w e r s  d ur ing  

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

v e g e t a t i v e  g r o w t h  p r o b a b l y  due t o  more a b s o r p t i o n  o f  major 

n u t r i e n t s  and c a l c i u m  from t h e  wet s o i l  c o n s e q u e n t  on r e c e i p t  

o f  summer s h o w e r s  ( t a b l e  3 b ) .

4 . 3 . 2 .  Khar i f  r i c e

4 . 3 . 2 .  1. Y i e l d ,  o f  g r a i n  kg ha *.

The r e s u l t  on the  y i e l d  o f  g r a i n  r e c o r d e d  on k h a r i f  

r i c e  d u r i n g  1983 and 1984 a r e  p r e s e n t e d  i n  t a b l e s  4 a,  

and 4 b .  Und er  Sg s y s t e m  t h e  mean y i e l d  u n d e r  v a r y i n g  

f e r t i l i z e r  l e v e l s  i n  1983 was 3390 kg ha - 1  and 3435 kg ha- * 

in 1984.  The y i e l d  o f  g r a i n  in  t h e  c o n t r o l  p l o t s  were  2700 

kg ha- * i n  1983 and 2745 kg ha - 1  in  1984.

I n  t h e  Sg s y s t e m  t h e  t r e a t m e n t  Fg r e c o r d e d  t h e  

h i g h e s t  y i e l d  and Fg was on par  i n  f i r s t  y e a r .  In second  

y ear  a l s o  Fg r e c o r d e d  h i g h e s t  y i e l d  and t r e a t m e n t s  Fg and Fy 

were on p a r .  Thus t h e r e  was an economy o f  50 p e r  c e n t  P and 

K than recommended  d o s e s  under  Sg s y s t e m .  Ground nut b e i n g  a 

t ap  r o o t e d  legume i t  must have  a b s o r b e d  more P and K f rom the 

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

r i c e  c r o p .  T h i s  e f f e c t  i s  more p r o n o u n c e d  i n  t h e  s e c o n d  year  

where i n  e v e n  t h e  t r e a t m e n t  Fy w i t h  1 0 0 : 5 0 : 5 0  p e r  c e n t  NPK



was on p a r  w i t h  Fg h a v i n g  1 0 0 : 1 0 0 : 1 0 0  p e r  c e n t  NPK i n d i c a t i n g  

the  b e n e f i c i a l  e f f e c t  o f  t h i s  legume c r o p  in  u t i l i s i n g  more 

o f  n a t i v e  P and K. The above  r e s u l t  i s  in  a gree ment  w i t h  the 

f i n d i n g s  o f  H a r t l y  and Ke e p i n g  ( 1 9 5 0 ) ,  S e s h a d r i  ( 1 9 5 4 )  D al a i  

and Nagi  ( 1 9 5 8 ) ,  Magne ( 1 9 6 0 )  S h i v a s a n k a r  (?t. aj_. ( 1972)  and 

S ar d or  ( 1 9 7 5 )  .

-24 . 3 . 2 . 2 .  Number o f  p r o d u c t i v e  t i l l e r s  .14

The r e s u l t  on the number o f  p r o d u c t i v e  t i l l e r s  in 

k h a r i f  r i c e  o f  1983 and 1984 a r e  p r e s e n t e d  in t a b l e s  5 a and 

5 b.

The mean number o f  t i l l e r s  o v e r  v a r y i n g  f e r t i l i z e r  

d o s e  in  1983 i s  2 7 1 . 6 5  p r o d u c t i v e  t i l l e r s   ̂ and i n  1984

i t  was 2 7 0 . 1 0  The c o n t r o l  p l o t s  r e c o r d e d  2 2 4 . 5 0

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

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

i n c r e a s e  i n  f e r t i l i z e r  l e v e l s .  The maximum number o f  t i l l e r s  

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

in  w h i c h  f u l l  recommended d o s e  o f  n u t r i e n t s  a r e  a p p l i e d .  In 

1 9 8 4  t h e  t r e a t m e n t s  Fg a n d  Fg w e r e  o n  p a r  a n d  w e r e  

s i g n i f i c a n t l y  s u p e r i o r  t o  t h e  r e s t .  T h e  100 p e r  c e n t  o f  

recommended d o s e  o f  p h o s p h o r u s  c o n t a i n e d  i n ' F g  t r e a t m e n t  must 

have a i d e d  t o  p r o d u c e  maximum number o f  p r o d u c t i v e  t i l l e r s  

( N a i r  et.  a i - , 1 972 ;  B h a t a c h a r y a  and C h a t t e r j i ,  1 9 7 8 ) .



4 . 3 . 2 . 3 .  Number o f  f i l l e d  g r a i n s  p a n i c l e  *

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

p a n i c l e - * f o r  k h a r i f  r i c e  in 1983 and 1984 a r e  p r e s e n t e d  in 

t a b l e  6 a and 6 b .

The mean number o f  f i l l e d  g r a i n s  r e c o r d e d  a r e  6 7 . 8 4  

in 1983 and 6 7 . 8 1  in 1984.  The c o n t r o l  p l o t s  r e c o r d e d  5 6 . 9 0  

number o f  f i l l e d  g r a i n s  p a n i c l e - * in b o t h  the  y e a r s .  The 

maximum number o f  f i l l e d  g r a i n s  p r o d u c e d  were 7 2 . 5 5  ( 1 9 8 3 )

and 7 2 . 4 5  ( 1 9 8 4 )  under  Fg and Fg were  on p a r .  T h i s  i n d i c a t e s  

t hat  f o r  t he  p r o d u c t i o n  o f  maximum number o f  f i l l e d  g r a i n s  

100 p e r  c e n t  N and 75 p e r  c e n t  e a c h  o f  P and K. i s  s u f f i c i e n t  

compared t o  recommended d o s e  under  the  g r o u n d n u t - r i c e - r i c e  

s y s t e m  ( C h a n d r a s e k h a r a n ,  1 9 8 4 ;  S a n k a r a n a r a y a n a ,  1 9 8 5 ;  

K r i s h n a k u m a r , 1 9 8 6 ) .  T h i s  can be due t o  the  a b i l i t y  o f  the

g r o u n d n u t  c r o p  t o  a b s o r b  s u f f i c i e n t  P and K from the  d e e p e r  

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

k h a r i f  r i c e  c r o p .

4 . 3 . 2 . 4 .  1000 g r a i n  w e i g h t  ( g )

The r e s u l t s  r e c o r d e d  on 1000 g r a i n  w e i g h t  i n  1983 

and 1984 a r e  p r e s e n t e d  i n  t a b l e  7 a and 7 b .  The mean 1000 

g r a i n  w e i g h t  o v e r  d i f f e r e n t  f e r t i l i z e r  l e v e l s  were  2 7 . 9 3  g in  

1983 and 2 7 . 8 9  g i n  1984.  The c o n t r o l  p l o t s  r e c o r d e d  1000



g r a i n  w e i g h t s  o f  2 6 . 8 0  g in  1983 and 2 7 . 0 5  in  1984.  The 

h i g h e s t  g r a i n  w e i g h t  o f  2 8 . 8 0  g was r e c o r d e d  under  Fg in  1983 

f o l l o w e d  by  Fy and Fg w h i ch  were on par  w i t h  Fg.  In 1984 the 

h i g h e s t  g r a i n  w e i g h t  o f  2 8 . 7 0  g was under  Fg f o l l o w e d  by Fg 

and Fy w h i c h  we r e  on par  w i t h  F g .  The a b o v e  r e s u l t s  a re  

i n d i c a t i v e  o f  t h e  f a c t  t h a t  f o r  h i g h e r  1 0 0 0  g r a i n  w e i g h t  a 

f e r t i l i z e r  d o s e  o f  100 p e r  c e n t  N and 50 p er  c e n t  e ac h  o f  P 

and K o f  recommended d o s e  i s  s u f f i c i e n t  under  a g r o u n d n u t -  

r i c e - r i c e  s y s t e m .  The o t h e r  f i f t y  p e r  c e n t  o f  P and K must 

have b e en  made a v a i l a b l e  by the  g ro un d nu t  c r o p  by  d i s s o l u t i o n  

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

o f  s o i l  w i t h  i t s  t a p  r o o t  s y s t e m .

4 . 3 . 2 . 5 .  Y i e l d  o f  s t r a w  kg ha- *

The r e s u l t s  r e c o r d e d  on y i e l d  o f  s t r a w  in  1983 and 

1984 a r e  p r e s e n t e d  i n  t a b l e  8 a and 8 b r e s p e c t i v e l y .  The 

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

a r e  3 530  kg ha - * i n  1983 and 3520 kg ha- * i n  1984.  The 

c o n t r o l  p l o t s  r e c o r d e d  2897 kg ha- * i n  1983 and 2890 kg ha- * 

in 1984.  I n  1983 t h e  h i g h e s t  y i e l d  o f  3835 kg ha - * s t r a w  was 

r e c o r d e d  u n d e r  t r e a t m e n t s  Fg . In 1984 t he  same t r e n d  was 

n o t e d  w i t h  t h e  h i g h e s t  s t r a w  y i e l d -  o f  3827 kg ha- *.  Hence 

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

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

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



o f  the  summer c r o p  o f  g r o u n d n u t  was f u l l y  removed f rom the 

p l o t s  f o r  b e t t e r  e c o n o m i c  u s e  as  f o d d e r  and as  suc h no c r o p  

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

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

s u p p l i e d  w i t h  l o w e r  r a t e s  o f  NPK.

4 . 3 . 2 . 6 . Uptake o f  n i t r o g e n  kg ha - 1

The r e s u l t  on u p t a k e  o f  n i t r o g e n  in  1983 and 1984 

a r e  p r e s e n t e d  in t a b l e  9 a and 9 b r e s p e c t i v e l y .

The mean n i t r o g e n  u p t ak e  o v e r  v a r y i n g  f e r t i l i z e r  

l e v e l s  i n  1983 was 7 3 . 0 7  kg ha - 1  and i n  1984 i t  was 7 3 . 0 4  kg 

ha - 1  and i n  1984 i t  was 7 3 . 0 4  kg h a - 1 . The c o n t r o l  p l o t s  

r e c o r d e d  5 7 . 3 5  kg ha - 1  i n  1983 and 5 8 . 1 5  kg ha - 1  in  1984.  In 

1983 t h e  h i g h e s t  n i t r o g e n  u p t a k e  o f  8 1 . 8 0  kg ha~* was under 

the  t r e a t m e n t  Fg f o l l o w e d  b y  Fg and Fy which  were  on par  w i t h  

Fg.  I n  1984 t h e  maximum u p t a k e  o f  8 1 . 9 5  kg ha - 1  was under 

t he  t r e a t m e n t  Fg f o l l o w e d  b y  Fg w h i c h  was on p ar  w i t h  Fg. 

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

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

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

4 . 3 . 2 . 7 .  Uptake  o f  p h o s p h o r u s  kg ha - 1

The r e s u l t  on  u p t a k e  o f  p h o s p h o r u s  r e c o r d e d  in  1983 

and 1984 a r e  p r e s e n t e d  i n  t a b l e s  10 a and 10 b r e s p e c t i v e l y .



T h e  m ea n  u p t a k e  o f  p h o s p h o r u s  o v e r  v a r y i n g  

f e r t i l i z e r  l e v e l s  i n  1983 was 1 1 . 4 6  kg ha * and 1 1 . 5 2  kg ha * 

in 1984.  The c o n t r o l  p l o t s  r e c o r d e d  8 . 9 5  kg ha * in 1983 and 

8 . 9 5  kg ha - * i n  1984.  The maximum u p t a k e  o f  p h o s p h o r u s  was 

r e c o r d e d  i n  1983 u nder  t r e a t m e n t  Fg f o l l o w e d  by Fg w h i ch  was 

on par  (Mohankumar,  1967;  R a s t o g i g k ^ l 981 ) . In g e n e r a l  t h e r e  

was a p r o g r e s s i v e  u p t a k e  o f  p h o s p h o r u s  f r o m  F j  t o  Fg 

i n d i c a t i n g  t h a t  w i t h  i n c r e a s e d  a p p l i c a t i o n  o f  the  e l eme nt  

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

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

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

comp 1 e m e n t a r y .

4 . 3 . 2 . 8 . Uptake  o f  p o t a s s i u m  kg ha- *

The r e s u l t  on the  u p t a k e  o f  K i n  1983 and 1984 a r e  

p r e s e n t e d  i n  t a b l e  1 1  a and 1 1  b r e s p e c t i v e l y .

The mean u p t a k e  o v e r  v a r y i n g  f e r t i l i z e r  l e v e l s  in 

1983 was 6 1 . 6 2  kg ha - * and 6 2 . 0 4  kg ha - * i n  1984.  The c o n t r o l  

p l o t s  r e c o r d e d  4 9 . 0 5  kg ha- * in  83 and 4 7 . 9 5  kg ha- * i n  1984.  

In 1983 t h e  maximum u p t a k e  o f  6 8 . 2 5  kg ha- * K was r e c o r d e d  in 

Fg f o l l o w e d  by  Fg and Fy w h ic h  were  o n  p a r  w i t h  F g .  I n  1984 

t h e  maximum u p t a k e  o f  6 8 . 4 0  kg  h a - * wa s  r e c o r d e d  i n  Fg 

' o l  l owed b y  Fg and Fy w h ic h  were  a l s o  o n  p a r  w i t h  F g . In



g e n e r a l  t h e r e  was a p r o g r e s s i v e  i n c r e a s e  in t h e  u p t a k e  o f  K 

from Fj  t o  Fg w i t h  t h e  i n c r e a s e  in  f e r t i l i z e r  l e v e l s  (Sharma 

and R a j e n d r a p r a s a d , 1 9 8 0 ) .  The a b o v e  r e s u l t s  c l e a r l y  shows

t ha t  h i g h e r  u p t a k e  o f  K i s  a s s o c i a t e d  w i t h  h i g h e r  r a t e  o f  

s u p p l y  o f  K and n i t r o g e n .

4 . 3 . 3 .  Rab i r i c e

4.3.3.1. G r a i n  y i e l d  kg ha~*

The r e s u l t  o f  g r a i n  y i e l d  in  1983 and 1984 a r e  

p r e s e n t e d  in  t a b l e  28.

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

a r e  r e c o r d e d  u n d e r  t h e  t r e a t m e n t s  F g , Fg and F y . The l ow e s t  

y i e l d  i s  r e c o r d e d  i n  t he  F q  t r e a t m e n t  d u r i n g  b o t h  the  y e a r s .  

The t r e a t m e n t s  w h i c h  r e c o r d e d  the  h i g h e r  y i e l d s  come under 

the n u t r i e n t  c o m b i n a t i o n s  o f  1 0 0 : 1 0 0 : 1 0 0  p e r  c e n t ,  1 0 0 : 7 5 : 7 5  

p er  c e n t  NPK and 1 0 0 : 5 0 : 5 0  p e r  c e n t  o f  recommended d o s e s  o f  

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

c u l t i v a t i o n  o f  a legume i e .  g r o u n d n u t  w h i c h  i s  a tap r o o t e d  

c r o p  c a p a b l e  o f  a b s o r b i n g  P and K n u t r i e n t  f rom t h e  sub s o i l  

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

n i t r o g e n .  Thus t h e  n i t r o g e n  f i x e d  by  t h e  c r o p  and. t h e  P and 

K e x t r a c t e d  f ro m t h e  sub s o i l  r e g i o n  c a n  m u t u a l l y  b e n e f i t  the  

n u t r i t i o n  o f  t h e  c r o p  o n  t h e  o n e  h a n d  a nd  t h e  same c a n



s up p le m en t  t he  n u t r i e n t s  s u p p l i e d  t o  t h e  c r o p  under  v a r y i n g  

l e v e l s  011 the  o t h e r  hand.  Hence t h e  h i g h e r  y i e l d  o b t a i n e d

under  t h e  a b o v e  m e n t i o n e d  n u t r i e n t  c o m b i n a t i o n  a r e  q u i t e  

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

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

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

4 . 3 . 3 . 2 .  Number o f  p r o d u c t i v e  t i l l e r s  m"2

The r e s u l t  on t he  number o f  p r o d u c t i v e  t i l l e r s  m2  

in 1983 and 1984 i s  p r e s e n t e d  in  t a b l e  29 .

The mean number o f  p r o d u c t i v e  t i l l e r s  m2 i n  1983 

was 2 5 3 . 3 5  and i n  1984 i t  was 2 5 1 . 2 0 .  I t  i s  s e e n  t h a t  

d u r i n g  1983 t h e  f e r t i l i z e r  l e v e l  Fg 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  number o f  p r o d u c t i v e  t i l l e r s  m2 . In 1984 a l s o  Fg 

r e c o r d e d  t h e  h i g h e s t  number o f  p r o d u c t i v e  t i l l e r s  and F g , F y , 

F4 ’ f 5 anc* F 8 were  on p a r .  The a b o v e  r e s u l t  i n d i c a t e  t h a t  

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

f e r t i l i z e r  l e v e l  Fy ( 1 0 0 : 5 0 : 5 0  % o f  recommended d o s e )  n e ed  be 

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

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

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

tap r o o t e d  legume c r o p  as  summer c r o p  must h av e  i n f l u e n c e d  

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



T a b le  28 .  R a b i  r i c e - y i e l d  o f  g r a i n  (k g  ha * )  g r o u n d n u t - r  i c e - r  i c e  
s y s t e m

T r e a t ­
ments

1983 1984

M0 M1 Mean ( F) M0 M1 Mean ( F)

F 0 2479 3129 2804 2475 3131 2803

F 1 2538 3117 2827 2515 3112 2813

F 2 2550 3149 2849 2531 3156 2844

F3 2559 3076 2817 2556 3082 2819

F4 2552 3112 2832 2538 3104 2821

FS 2580 3040 2813 2501 3016 2808

F 6 2499 3191 2845 2500 3193 2846

F7 2551 3192 2871 2530 3172 2851

F 8 2570 3195 2882 2572 3191 2881

F9 2805 3249 2927 ' 2588 3232 2910

Mean 2548 3145 2846 2540 3139 2839

SEm 3 0 .0 1

CDCF)

CD (Fxm) 8 8 . 8 5

6 2 . 8 2

1 8 . 9 2  

55 .  99

3 9 . 5 9



T a b l e  2 9 .  R ab i  r i c e  -  No.  o f  p r o d u c t i v e  t i l l e r s  /M '■ a t  m a t u r i t y  
G r o u n d n u t - r i c e - r i c e  s y s t e m

■ - - 2  ■

T r e a t ­
ments

1983 1984

M0 M1 Mean CF) M0 M1 Mean (F)

F 0 2 2 5 . 0 0 2 6 9 . 5 0 2 4 7 . 2 5 2 2 4 . 5 0 2 7 0 . 5 0 247 .50

F 1 2 2 5 . 0 0 2 7 5 . 5 0 2 5 0 . 2 5 2 2 5 . 0 0 2 5 0 . 5 0 2 3 7 . 7 5

F 2 2 2 6 . 0 0 2 7 9 . 0 0 2 5 3 . 0 0 2 2 6 . 5 0 2 8 0 . 0 0 2 5 3 . 5 0

F3 2 2 7 . 0 0 2 7 7 . 5 0 2 5 2 . 2 5 2 2 4 . 5 0 2 7 7 . 5 0 2 5 1 . 0 0

F4 2 3 0 . 0 0 2 7 6 . 5 0 2 5 3 . 2 5 2 2 9 . 5 0 2 7 6 . 5 0 2 5 3 . 0 0

F5 2 2 9 . 5 0 2 7 6 . 5 0 2 5 3 . 0 0 2 2 9 . 5 0 2 7 6 . 5 0 2 5 3 . 0 0

F 6 2 2 5 . 0 0 2 8 1 . 0 0 2 5 3 . 0 0 2 2 5 . 0 0 2 8 1 . 0 0 2 5 3 . 0 0

F7 2 2 6 . 0 0 2 8 2 . 5 0 2 5 4 . 2 5 2 2 6 . 0 0 2 8 2 . 5 0 2 5 4 . 2 5

F 8 2 3 0 . 5 0 2 7 9 . 0 0 2 5 4 . 5 0 2 3 0 . 0 0 2 7 9 . 0 0 2 5 4 . 5 0

F9 2 2 4 . 0 0 2 8 1 . 5 0 2 6 2 . 7 5 2 2 9 . 5 0 2 8 0 . 0 0 2 5 4 . 7 5

Mean 2 2 8 . 5 0 2 7 7 . 9 0 2 5 3 . 3 5 2 2 7 . 2 0 2 7 5 . 4 0 2 5 1 . 2 0

SEm 3 . 3 2 5 5. 706

CD ( F) 6 . 960 11 .9 44

CD (F x M) 9 . 8 4 3 16 . 691



I  d  i.

T a b le 3 0 .  R ab i  r i c e -  Number o f f  i 11ed g r a i n s pan i c 1e
G r o u n d n u t - r i c e - r i c e  s y s t e m

T r e a t ­
ments

1983 1984

MO Ml Mean CF) MO Ml Mean CF)

FO 58 . 10 63 . 50 6 0 . 8 5 5 7 . 8 0 6 3 . 5 0 6 0 . 6 5

F1 58 . 30 63 .05 6 0 . 6 7 5 7 . 9 0 64 . 00 6 0 . 9 5

F2 58 . 1 0 63 . 70 6 0 . 9 0 5 8 . 0 0 6 3 . 3 5 6 0 . 6 7

F3 59 . 00 64 . 10 61 . 55 57 . 10 64 .05 60.  57

F4 56 . 15 6 3 . 0 0 59 . 57 5 6 . 7 5 6 3 .  35 6 0 . 0 5

F5 57 . 80 6 3 . 0 0 6 0 . 4 0 5 7 . 5 0 6 3 . 0 0 6 0 . 2 5

F6 57 . 85 64 . 50 61 . 17 5 8 . 2 0 6 3 . 2 0 60.  70

F7 59 . 00 64 .10 6 1 . 5 5 5 8 . 4 5 63 .90 61 . 17

F8 58 . 8 5 63.  80 61 . 35 5 8 . 0 0 6 4 . 5 5 61 .27

F9 58 . 90 6 4 . 2 0 61 . 55 5 9 . 0 0 6 4 .  20 61 .60

Mean 57 . 9 8 6 3 . 6 6 6 0 . 8 2 57 .87 6 3 . 7 1 6 0 . 7 9

SEm 0 . 5 7 7 0. 374

CD CF) 1 . 20 9 0 . 7 8 3

CD (F x M) 1 . 7 1 0 1 .108



p r o d u c t i v e  t i l l e r s ,  more e s p e c i a l l y  in 1984 when the  c l i m a t i c  

c o n d i t i o n s  were  more  f a v o u r a b l e  t o  the  summer c r o p s  as can be 

s e e n  f rom t h e  w e a t h e r  d a t a  o f  1984 ( A p p e n d i x  I I  b ) .

4 . 3 . 3 . 3 .  Number o f  f i l l e d  g r a i n s  p a n i c l e - *

The r e s u l t  o n  t he  number o f  f i l l e d  g r a i n s  p a n i c l e  1 

in 1983 and 1984 i s  p r e s e n t e d  in  t a b l e  30.

The mean number o f  f i l l e d  g r a i n s  p a n i c l e  1 in  1983 

was 6 0 . 8 2  and in  1984 i t  was 6 0 . 7 9 .  In 1983 and 1984 the 

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

p r o d u c t i o n  o f  maximum number o f  f i l l e d  g r a i n s  p a n i c l e - * 

f o l l o w e d  by  Fy and Fg i n  1983 Fg and Fy in  1984 r e s p e c t i v e l y .  

Groundnut  b e i n g  a  n i t r o g e n  f i x i n g  and t ap  r o o t e d  legume must 

h a v e  s u p p l e m e n t e d  N, P and K t o  v a r i o u s  t r e a t m e n t s  and 

making them on p a r  w i t h  t r e a t m e n t s  s u p p l i e d  w i t h  h i g h e r  and 

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

4 . 3 . 3 . 4 .  1000 g r a i n  w e i g h t  g

The r e s u l t  o f  1000 g r a i n  w e i g h t  o f  r a b i  1983 and 1984 

i s  p r e s e n t e d  i n  t a b l e  3 1 .

The mean v a l u e  o f  1000 g r a i n  w e i g h t  in  1983 was 

2 7 . 4 3  g and  1984 i t  was 2 7 . 4 2  g .  I n  1983 and 1984 the h i g h e r  

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



i

c r o p  w e r e  u n de r  the  t r e a t m e n t s  F y , Fg,  Fg and Fg w i t h  r eg a r d  

t o  1 000  g r a i n  w e i g h t .  I t  may b e  s e e n  t h a t  some  o f  t h e  

t r e a t m e n t s  w i t h  s e v e n t y  f i v e  p e r  c e n t  ( F g )  and 50 p e r  c e n t  

( F g )  o f  r e c o m m e n d e d  n i t r o g e n  a n d  100 p e r  c e n t  e a c h  o f  

recommended P and K have  b e h a v ed  on p a r  w i t h  Fg ( 1 00  p e r  c e n t  

o f  r e c o m m e n d e d  N , P a n d  K.) . T h i s  c a n  b e  d u e  t o  t h e  

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

f i x a t i o n  under  the g r o u n d n u t - r i c e - r i c e  s y s t e m .  Fy t re a tm en t  

( 1 00  % n i t r o g e n  and 50 % e a c h  P and K) a l s o  must have taken 

a d v a n t a g e  o f  t h e  P and K e x t r a c t i o n  c a p a c i t y  o f  t h e  t a p  

r o o t e d  legume f rom t he  d e e p e r  l a y e r s  o f  t h e  s o i l  a s  d i s c u s s e d  

e l s e  w h e r e .

4 . 3 . 3 . 5 .  Straw y i e l d  kg ha" *

The r e s u l t  on t he  s t r a w  y i e l d  o n  r a b i  r i c e  in 1983 

and 1984 i s  p r e s e n t e d  in  t a b l e  3 2 .

The mean y i e l d  . o f  s t r a w  i n  1983 was 2617 kg ha- * 

and i n  1984 i t  was 2323 kg ha- *.  I n  1983 and 1984 the  h i g h e r  

s t r a w  y i e l d  was r e c o r d e d  u n d e r  t h e  t r e a t m e n t s  Fg f o l l o w e d  by 

F g ,  Fy a n d  F g .  T h e  l o w e s t  s t r a w  y i e l d  w a s  r e c o r d e d  

c o n s i s t e n t l y  i n  b o t h  y e a r s  u n d e r  t h e  t r e a t m e n t s  Fj  , F g , Fg 

and F ^ . Thus i t  i s  e v i d e n t  t h a t  t he  r e s i d u a l  e f f e c t  o f
v

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

t h e  s u c c e e d i n g  r a b i  c r o p  o n l y  i f  b a l a n c e d  n u t r i e n t s  a t
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Table 31. Rabi rice-1000 grain weight Cg) Groundnut-rice-rice system

T r e a t ­
ments

1983 1984

MO Ml Mean CF) MO Ml Mean CF)

FO 26 . 65 27 . 90 27 . 27 26 .45 2 8 . 0 0 27.  22

FI 26 . 30 27 .25 2 7 . 2 7 2 6 . 4 0 2 8 . 3 0 27 . 35

F2 26 . 50 28 . 00 27 . 25 26 . 50 28 . 00 27 . 25

F3 26 . 40 28 . 50 2 7 . 4 5 2 6 . 4 5 28 . 50 2 7 . 4 7

F4 26 . 60 28 .05 27.  32 26 .50 27 . 90 27 . 20

F5 26 . 50 28 . 15 2 7 . 3 2 26 . 55 2 8 . 0 5 27 . 30

F6 26 . 75 2 8 . 5 5 27 . 65 26 . 60 2 8 . 5 5 2 7 . 5 7

F7 2 6 .  55 2 8 . 8 0 27 . 67 26 .50 28 . 85 2 7 . 6 7

F8 26 . 65 2 8 . 5 5 27 . 60 2 6 .  65 2 8 . 5 5 2 7 . 6 0

F9 26 , 6 5 2 8 . 5 0 27 . 57 26.  60 28 .60 2 7 . 6 0

Mean 26 . 55 28 . 32 ' 2 7 . 4 3 26 . 52 28 .33 2 7 . 4 2

SEm 0 .  133 0 . 126

CD CF) 0 . 2 7 9 0 . 2 6 4

CD CF x M) 0 . 2 9 5 0 .373



Table 32. Rabi rice—yield of straw (kg ha — groundnut-rice-rice
system

T r e a t ­
ments

1983 1984

MO Ml Mean MO Ml Mean

F0 2488 2678 2593 2517 2671 2594

F 1 2512 2674 2593 2531 2588 2609

F2 2525 2689 2607 2550 2674 2612

F3 2524 2 685 2604 2489 2694 2591

F4 2536 2657 2596 2535 2658 2596

F5 2537 2741 2639 2 525 2742 2633

F6 2512 2759 2635 2550 2727 2638

F7 2554 2 670 2612 2560 2731 2645

F8 2555 2725 2640 2625 2708 2666

F9 2554 2732 2643 2543 2750 2646

Mean 2529 2703 2617 2542 2704 2623

SEm 12 . 34 11 .86

CD(F) 2 5 . 8 3 2 4 . 8 2

GDCFxM) 36 . 35 3 5 .  10



recommended d o s e s  a r e  a p p l i e d  t o  the  k h a r i f  c r o p .  The r e a s o n  

f o r  some o f  the  t r e a t m e n t s  s u c h  as  Fy ( w i t h  100 % N and 50 %

each  o f  P and K o f  recommended d o s e )  and Fg ( w i t h  75 % N and

100 % e a c h  o f  P and K o f  recommended d o s e )  b e h a v i n g  on par 

wi t h  Fg c an  be due t o  the  b i o l o g i c a l  n i t r o g e n  f i x a t i o n  by the 

g r oun dnu t  c r o p  and i t s  c a p a c i t y  t o  e x t r a c t  t h e  n a t i v e  P and K 

from t h e  d e e p e r  l a y e r s  o f  s o i l  w i t h  i t s  t a p  r o o t  sys t em as 

d i s c u s s e d  e l s e w h e r e .

4 . 3 . 3 . 6 .  Uptake o f  n i t r o g e n  ( kg  ha * )

The r e s u l t  on u p t a k e  o f  n i t r o g e n  by r a b i  r i c e  i s

p r e s e n t e d  in t a b l e  33.

The mean u p t a k e  o f  N o v e r  v a r y i n g  f e r t i l i z e r  d o s e s

in 1983 was 6 4 . 9 5  kg ha -1  and i n  1984 i t  was 6 4 . 9 9  kg ha~^.

In b o t h  t h e  y e a r s  c o n s i s t e n t l y  t h e  t r e a t m e n t  Fg , Fg and Fy

have shown h i g h e r  a b s o r p t i o n  o f  n i t r o g e n  and t h e  t r e a t m e n t s
*

and F 2 r e c o r d e d  t h e  l o w e r  u p t a k e  o f  n i t r o g e n .  T h i s  

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

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

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

f rom k h a r i f  c r o p  t o  s u c c e e d i n g  r a b i  c r o p .  Some o f  t h e  

t r e a t m e n t s  w i t h  l o w e r  l e v e l s  o f  n i t r o g e n  c o n t e n t  ( F g )  and 

w i t h  l o w e r  l e v e l  o f  P and K c o n t e n t  ( F y )  a l s o  a r e  on p a r  wi t h



Fg. T h i s  ca n  b e  due t o  the b i o l o g i c a l  n i t r o g e n  f i x a t i o n  by 

the g r o u n d n u t  c r o p  and i t s  a b s o r p t i o n  o f  P and K f rom the 

d e e p e r  l a y e r s  o f  s o i l  by v i r t u e  o f  i t s  t a p  r o o t  s y s t e m .

4.  3 . 3 . 7 .  Uptake  o f  p h o s p ho ru s  kg ha *

The r e s u l t  on P u p t ak e  by r a b i  r i c e  c r o p s  o f  1983

and 1984 i s  p r e s e n t e d  in t a b l e  34.

The mean upt ake  o f  P o v e r  f e r t i l i t y  l e v e l  in  1983

was 1 0 . 5 0  kg ha * and in 1984 i t  was 1 0 . 4 5  kg ha *.  Dur ing

1983 h i g h e s t  u p t a k e  o f  1 0 . 72  kg P ha- * was r e c o r d e d  under 

t r e a t m e n t  Fg f o l l o w e d  by Fg,  Fy and Fg w h i c h  we r e  on par  w i th  

Fg.  D u r i n g  1984 t he  h i g h e s t  u p t a k e  o f  1 0 . 8 2  kg P ha -1  was 

r e c o r d e d  i n  t r e a t m e n t  Fg f o l l o w e d  by Fg,  Fg and F^ which  were 

on par w i t h  Fg.  The r e a s o n  o f  t r e a t m e n t s  s u p p l i e d  w i t h  low' 

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

w i t h  h i g h e r  r a t e  o f  n u t r i e n t s  w i t h  r e s p e c t  t o  u p t ak e  o f  P 

under g r o u n d n u t - r i c e - r i c e ,  s y st e m ca n b e  due t o  t h e  c a p a c i t y  

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

4 . 3 . 3 . 8 .  Up ta k e  o f  p o t a s s i u m  kg ha- 1

The  r e s u l t  on u p t a k e  o f  K i n  1 9 8 3  a n d  1 9 8 4  a r e  

p r e s e n t e d  i n  T a b l e  34.
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Tabl  e 3 3 .  R a b i  r i c e - U p t a k e  o f  N 
s y s t e m

( kg  ha Gr o un d nu t - ■ r i c e - r i

T r e a t ­
ments

1983 1984

MO Ml Mean CF) MO Ml Mean C

FO 52 . 50 77 . 50 6 5 . 0 0 53 . 35 77 .70 65.

FI 52 .  35 76 . 35 64 . 35 5 2 . 3 5 76 . 45 64 .

F2 51 . 80 76 . 50 64 . 15 52 .00 7 6 . 4 0 64 .

F3 53 . 00 77 . 10 65 . 05 52.  50 77 . 10 65.

F4 5 3 . 8 0 76 . 20 65 .00 5 3 . 8 5 76 .20 65 .

F5 5 2 . 8 5 77 . 10 64 . 97 53.  10 7 7.  10 65 .

F6 53 . 35 76 . 75 6 5 . 0 5 5 3 . 3 0 7 6 . 7 0 65.

F7 5 3 . 3 0 76 . 80 6 5 . 0 5 53 .05 76 . 80 65.

F8 5 2 . 9 0 7 8 . 0 0 6 5 . 4 5 5 3 . 0 0 7 7 . 9 5 65.

F9 53 . 0 0 7 8 . 0 0 65 .50 53.  15 7 8.  10 65.

Mean 5 2 . 8 8 7 7 . 0 3 6 4 . 9 5 52.  96 7 7 . 0 3 64 .

c e

F)

02

40

20

07

02

10

02

05

47

62

99

SEm 0 . 3 3 1

CD (F)

CD CF x M) 0.982
0 . 6 9 4

0 . 3 7 8  

1 . 119

0.  791



Table 34. Rabi rice - Uptake of P (kg ha *) - Groundnut-rice-rice
system

T r e a t ­
ments

1983 1984

M0 M1 Mean ( F) M0 M1 Mean ( F)

F0 8 .75 1 1 .75 10 . 25 8 . 6 0 1 1 .70 10. 15

F1 9 . 1 5 1 1 .70 10. 42 8.  75 1 2 . 2 0 10.47

F2 8 . 1 5 12 .00 10. 47 8.  65 1 1 . 65 10. 15

F3 9.  15 1 2 . 0 5 10. 60 8 . 8 5 1 1 .55 10 .20

F4 9 . 25 11 .70 1 0 . 4 0 9 . 5 0 12.  15 10. 82

F5 8 . 75 12 . 10 1 0 . 4 2 8 . 7 0 11 .80 10 .25

F6 8 . 7 0 1 2 . 3 0 10. 50 9 . 25 1 2 . 1 5 10 .70

F7 8 . 8 0 1 2 . 2 5 10.  52 9 . 3 0 1 2 . 1 0 10.70

F8 9 . 00 1 2 . 3 5 10 . 67 9 . 25 1 2 . 4 0 10.82

F9 9 .15 1 2 . 3 0 1 0 . 7 2 9 .  50 12.  15 10. 82

Mean 8 . 9 6 1 2 . 0 5  f 1 0 . 5 0 8 . 9 6 11 .95 10 .45

SEm 0.  115 9.  895

CD (F) 0 . 2 4 1 0 . 2 0 7

CD (F x M) 0 . 3 4 1 0 . 2 9 3



1

T a b l e 3 5 .  R a b i  r i c e  -  Uptake  o f  K 
s y s t e m

( k g  ha G r ou n d n u t - ■ r i c e - r  i c e

T r e a t ­
ments

1983 1984

M0 Mean CF) M0 M1 Mean (F)

F0 49 . 50 63 . 15 5 6 . 3 2 49 . 50 63 .05 56.  27

F1 47 . 90 63 . 05 5 5 . 4 7 47 . 90 6 3 . 0 5 5 5.47

F2 48 . 90 63 . 30 56 . 10 48 . 90 63 . 30 56 . 10

F3 49 . 05 63 . 15 56 .  10 4 9 . 0 5 6 3.  10 5 6.07

F4 49 . 05 6 3 . 5 0 5 6 . 2 7 4 9 . 1 0 6 3 . 4 5 5 6.27

F5 48 . 85 6 3 . 6 5 5 6 . 2 0 4 9 . 0 0 6 3 . 7 5 5 6.37

F6 ■ 4 9 . 3 0 6 3 .  65 5 6 . 4 7 4 9 . 2 5 63 . 00 56 .37

F7 4 9 . 2 0 64 . 0 0 56 . 60 4 9 . 2 0 64 . 15 55.67

F8 4 9 . 4 5 64 . 20 56 . 82 4 9 . 5 5 6 4 . 2 0 56 .87

F9 49 . 4 5 64 . 20 5 6 . 6 2 4 9 . 5 5 63.  70 5 6 . 62

Mean 49 . 07 6 3 . 5 3 5 6 . 3 0 4 9 .  10 6 3 . 5 2 56.31

SEm 0.  501 0 . 4 7 0

CD (F) 1 . 04 8 0 . 9 84

CD (F x M) 1 . 4 8 3 1 . 3 9 2



The mean u p t a k e  o f  K under  v a r y i n g  f e r t i l i t y  l e v e l s '  

in 1983 was 5 6 . 3 0  kg ha~* and in 1984 i t  was 5 6 . 3 1  kg ha *. 

In 1983 t h e  h i g h e s t  u p t a k e  o f  5 3 . 8 2  kg ha- 1  was r e c o r d e d  on 

t r e a t m e n t  Fg and a l l  o t h e r  t r e a t m e n t s  were o n p a r  e x c e p t  F j .  

In 1984,  a l s o  t h e  h i g h e s t  u p t ak e  o f  5 6 . 8 7  kg ha * was under 

the t r e a t m e n t  Fg and a l l  o t h e r  t r e a t m e n t s  were  on  par  e x c e p t  

Fj . Thus t h e  p a t t e r n  o f  up t ak e  o f  K d u r i n g  b o t h  y e a r s  a r e  

the same.  The r e a s o n s  f o r  t r e a t m e n t s  w i t h  low amounts  o f  K 

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

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

e x p l a i n e d  e l s e w h e r e  and a l s o  due t o  r e l e a s e  o f  n a t i v e  K from 

the s o i l  u n d e r  s ubmerged  c o n d i t i o n .  (Ponnamperuma, 1965;

Barnes  e_t aj_. , 1986)  .

In t he  Sg c r o p p i n g  s ys t em  t h e  maximum f e r t i l i z e r  

d o s e  r e q u i r e d  f o r  t he  g r a i n  y i e l d  as  w e l l  a s  f o r  t he  y i e l d  

a t t r i b u t e s  o f  f i l l e d  g r a i n s  and 1000 g r a i n  w e i g h t  i s  Fg.  For 

the  p r o d u c t i o n  o f  maximum p a n i c l e  as  w e l l  as  f o r  a t t a i n i n g
i

maximum y i e l d  f u l l  d o s e  o f  recommended n u t r i e n t s  i s  r e q u i r e d .  

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

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

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

b et we en  n u t r i e n t  r e q u i r e m e n t  f o r  t h e  maximum p r o d u c t i o n  o f  

p r o d u c t i v e  t i l l e r s  and s t r a w  y i e l d .



4 . 4 . 1 . Bhendi.

The y i e l d  o f  b h « n d i  c r o p s  i n  1 983  a nd  1 9 8 4  a r e  

p r e s e n L e d  in  t a b l e  3 a and the  u p t a k e  o f  n u t r i e n t s  by the  

c r o p  in t a b l e  3 b .  In 1983 an y i e l d  o f  6400 kg ha * o f  f r e s h  

bhfendi p o d s  was h a r v e s t e d  and in 1984 the  c o r r e s p o n d i n g  y i e l d  

was 5850 kg ha - 1 . A q u a n t i t y  o f  .1014  kg ha- *' o f  haulms in

1983 and 9830  kg ha 1 in 1984 were r e c o r d e d .  Th er e  was some

r e d u c t i o n  in t h e  y i e l d  o f  bh&ndi and haulms in 1984 compared

t o  1983.  T h i s  may be due t o  t h e  u n p r e s e d e n t e d  he av y  summer 

showers  and l o s s  o f  n u t r i e n t s  t h r o u g h  d r a i n e d  w a t e r  i n  1984.  

C o r r e s p o n d i n g l y  t h e r e  was a r e d u c t i o n  i n  the  u p t a k e  o f  NPK in

1984 ( t a b l e  3 0 ) .

4 . 4 . 2 .  Khar i f  r i c e

4 . 4 . 2 . 1 .  Y i e l d  o f  g r a i n  kg ha *

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

1983 and 1984 a r e  p r e s e n t e d  i n  t a b l e s  4a and 4 b .

A g r a i n  y i e l d  o f  3435  and 3394 kg ha- * kg h a - * was

r e c o r d e d  o v e r  t h e  v a r y i n g  f e r t i l i z e r  l e v e l s  i n  1983 and 1984

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

4.4. Bh&ndi-rice-rice system



y i e l d  o f  2545 kg ha 1 in 1983 and 2700 kg ha 1 in  1984.  The 

t r e a t m e n t  Fg r e c o r d e d  h i g h e s t  y i e l d  a n d  Fg was on p a r  i n  

1983,  w h e r e a s  in 1 984 ,  Fg r e c o r d e d  the  h i g h e s t  y i e l d  and i t  

was on p a r  w i t h  Fg.  T h i s  i s  i m p o r t a n t  b e c a u s e  a b o u t  12 t ha * 

FYM was a p p l i e d  t o  t h e  p r e v i o u s  b h i n d i  c r o p .  The P and K 

s u p p l e m e n t e d  f r o m  FYM m u s t  h a v e  ma de  t h e  Fy t r e a t m e n t  

c o m p a r a b l e  w i t h  Fg and F g . Thus i t  i s  s e e n  t h a t  o n l y  75 p er  

c e n t  o f  P and K n e e d  b e  s u p p l i e d  t h r o u g h  f e r t i l i z e r  f o r  

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

e f f e c t i n g  an economy o f  25 p e r  c e n t  o f  P and K f o r  k h a r i f  

r i c e  c r o p .

A c c o r d i n g  t o  Y a w a l k e r  ( 1 9 6 5 )  t h e  n u t r i e n t s  

u t i l i s e d  by the  c u r r e n t  c r o p  f rom t h e  a p p l i e d  FYM i s  o n l y  

around 50 p e r  c e n t .  T h e r e f o r e  the  b a l a n c e  amount o f  NPK must 

have b e e n  made a v a i l a b l e  f o r  the  s u c c e e d i n g  r i c e  c r o p .  In 

t h i s  c a s e  the  r e s i d u a l  e f f e c t  o f  P and K i s  more p r o n o u n c e d  

and has r e s u l t e d  i n  a s a v i n g  o f  25 p e r  c e n t  o f  P and K. The 

a bo ve  r e s u l t  i s  i n  a g re e m e n t  w i t h  t h e  f i n d i n g  o f  Meelu and 

Rekhi  ( 1 9 8 1 ) .

o
4 . 4 . 2 . 2 .  Number o f  p r o d u c t i v e  t i l l e r s  if

T h e ' n u m b e r  o f  p r o d u c t i v e  t i l l e r s  in  k h a r i f

r i c e  o f  1983 and 1984 a r e  p r e s e n t e d  i n  t a b l e  5 a and 5 b.



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

f e r t i l i z e r  l e v e l s  in  1983 was 2 7 3 . 2 5  and in 1984 i t

was 2 7 2 . 8 5  The c o n t r o l  p l o t s  r e c o r d e d  2 2 4 . 5 0  and

2 2 3 . 5 0  t i l l e r s  in 1983 and 1984 r e s p e c t i v e l y .  There

was a p r o g r e s s i v e  i n c r e a s e  i n  t h e  n u mb e r  o f  p r o d u c t i v e

t i l l e r s  f r om  Fj  t o  Fg in b o t h  y e a r s .  The maximum number was 

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

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

d o s e  o f  N, P a n d  K f e r t i l i z e r s .  ( N a i r  e t a 1 . 1 9 7 2 ;

B h a t t a c h a r y a  and C h a t t e r j e e ,  1 9 7 8 ) .

4 . 4 . 2 . 3 .  Number o f  f i l l e d  g r a i n s  p a n i c l e -1

The r e s u l t s  on the  number o f  f i l l e d  g r a i n s

p a n i c l e " *  in  1983 and 1984 a r e  p r e s e n t e d  in t a b l e s  6 a 

and 6 b r e s p e c t i v e l y .

The mean number o f  f i l l e d  g r a i n s  p a n i c l e - 1  f o r  

v a r y i n g  f e r t i l i z e r  l e v e l s -  a r e  6 8 . 1 9  ( 1 9 8 3 )  and 6 7 . 9 0  ( 1 9 8 4 ) .  

The c o n t r o l  p l o t s  r e c o r d e d  5 8 . 7 5  ( 1 9 8 3 )  and 5 7 . 4 0  ( 1 9 8 4 ) .  In 

1 9 8 3 ,  t h e  maximum number was r e c o r d e d  u n d e r  t r e a t m e n t  Fg  

f o l l o w e d  b y  Fg and .  Fy w h i c h  w e r e  o n  p a r .  I n  1 9 8 4 ,  Fg  

r e c o r d e d  t h e  h i g h e s t  v a l u e  f o l l o w e d  by  Fg and Fy wh ich  were 

on p a r  w i t h  F g .  T h i s  i n d i c a t e s  t h a t  5 0  p e r  c e n t  o f  P and K

i s  met f r o m  t h e  c r o p p i n g  s y s t e m .  B h i n d i  i s  a c r o p  which

r e c e i v e d  FYM a t  12 t  ha- 1  and t h i s  would  h av e  r e s u l t e d  in



r e s i d u a l  e f f e c t  o f  s u p p l e m e n t i n g  50 p e r  c e n t  o f  P and K to 

the  k h a r i f  r i c e  c r o p  ( Y a w a l k e r ,  1 9 6 5 ) .  R e f e r e n c e  to  

t a b l e  3 b sh ow s  t h a t  t o t a l  removal  o f  n u t r i e n t s  by b h i n d i  i s  

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

s y s t e m s .

4 . 4 . 2 . 4 .  W e i g h t  o f  1000 g r a i n s  ( g )

The d a t a  on 1000 g r a i n  w e i g h t  in  1983 and 1984 are  

p r e s e n t e d  i n  t a b l e s  7a and 7b.

The mean 1000 g r a i n  we ig h t  in  1983 was 2 7 . 9 0  and in

1984 i t  was 2 7 . 7 9  w i t h  c o n t r o l  p l o t s  r e c o r d i n g  2 7 . 0 5  g ( 1 9 8 3 )

and 2 6 . 8 0  g ( 1 9 8 4 ) .  The h i g h e s t  1000 g r a i n  w e i g h t  o f  2 8 . 7 0  g 

was r e c o r d e d  u n d e r  Fg f o l l o w e d  by Fg and Fy in  1983 which 

we r e  o n  p a r  w i t h  F g . I n  1 9 8 4 ,  h i g h e s t  g r a i n  w e i g h t  was 

r e c o r d e d  u n d e r  Fg f o l l o w e d  by Fg w h i c h  was on par  w i t h  Fg.  

Thus a f e r t i l i z e r  d o s e  o f  1 0 0 : 7 5 : 7 5  p e r  c e n t  o f  recommended

d o s e  i s  w i t h  an eco nomy o f  25 p e r  c e n t  o f  P and K. These

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

e f f e c t  o f  FYM a p p l i e d  a t  12 t ha- 1  t o  t he  summer c r o p  o f  

b h i n d i .

4 . 4 . 2 . 5 .  Y i e l d  o f  s t r a w  kg ha-1

The  d a t a  on t h e  y i e l d  o f  s t r a w  i n  1983 and 1984 a r e  

p r e s e n t e d  i n  t a b l e s  8a and 8b r e s p e c t i v e l y .



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

l e v e l s  i n  1983 was 3507 kg ha- 1  and 3503 kg h a " 1 in 1984,  

w i t h  c o n t r o l  p l o t s  r e c o r d i n g  an y i e l d  o f  2865 kg ha 1 in 1983 

and 2852 kg h a " 1 i n  1 984 .  I n  1983,  t h e  maximum y i e l d  o f  3795 

kg ha-1  was r e c o r d e d  u n de r  Fg and a l  1 o t h e r  t r e a t m e n t s  were 

i n f e r i o r .  I n  1 984 ,  a l s o  t h e  same t r e n d  was f o l l o w e d .  The 

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

bhf i i id i -  r i c e - r  i c e  s y s t e m ,  t h e  f u l l  r e c o m m e n d e d  d o s e  o f  

f e r t i l z i e r  i s  n e c e s s a r y .  ( R a o  a n d  R a m a n u j a m ,  1971 and 

V e n k i t e s w a r a l u , 1 9 7 8 ) .  T he r e  was an i n c r e a s i n g  y i e l d  on a l l

o t h e r  t r e a t m e n t s  c omp ar ed  t o  the  c o n t r o l  p l o t s  i n  b o t h  y e a r s  

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

a p p l i e d  t o  t he  k h a r i f  c r o p  a s  w e l l  as  t he  r e s i d u a l  e f f e c t  o f  

the  farm y a r d  manure a p p l i e d  t o  t he  p r e v i o u s  bh&ndi c r o p  at  

12 t ha - 1 .

4 . 4 . 2 . 6 .  Uptake  o f  n i t r o g e n  kg ha 1

T h e  u p t a k e  o f  n i t r o g e n  i n  1 9 8 3  a n d  1 9 8 4  a r e  

p r e s e n t e d  in  t a b l e s  9a and 9b r e s p e c t i v e l y .  The mean uptake 

o f  n i t r o g e n  o v e r  t h e  v a r y i n g  f e r t i l i z e r  l e v e l s  in  1983 was 

7 3 . 1 9  kg h a - 1  and i n  1984 ,  i t  was 7 3 . 0 8  kg h a " 1 . The c o n t r o l  

p l o t s  r e c o r d e d  an u p t a k e  o f  5 8 . 1 5  kg ha 1 i n  1983 and 5 7 . 3 5  

kg ha- 1  i n  1 9 84 .  I n  1 983 ,  t h e  maximum a b s o r p t i o n  o f  8 1 . 95  kg 

ha- 1  was r e c o r d e d  i n  t h e  t r e a t m e n t  Fg f o l l o w e d  by Fg which 

was on p a r  w i t h  Fg.  I n  1 984 ,  t h e  h i g h e s t  n i t r o g e n  uptake was



r e c o r d e d  i n  t r e a t m e n t  Fg f o l l o w e d  by Fg and Fy wh ich  was on 

par  w i t h  F g . I t  may a l s o  be  n o t e d  t h a t ,  t h e  p r o g r e s s i v e  

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

t hroug h f e r t i l i z e r s .

4 . 4 . 2 . 7 .  U p ta k e  o f  p h o s p h o r u s  kg ha- 1

The r e s u l t  in  1983 and 1984 a r e  p r e s e n t e d  in  t a b l e  

10a and 10b r e s p e c t i v e l y .

The mean u p t a k e  o f  P was 1 1 . 4 3  kg ha- 1  d u r i n g  b ot h  

1983 and 1 9 8 4 ,  w i t h  t h e  c o n t r o l  p l o t s  r e c o r d i n g  8 . 7 0  kg ha-1  

in b o t h  y e a r s .  The maximum u p t a k e  o f  1 2 . 6 5  kg i n  1983 was 

r e c o r d e d  u n d e r  t r e a t m e n t  Fg f o l l o w e d  b y  Fg w h i c h  was on par 

w i t h  Fg . The same t r e n d  was e x h i b i t e d  i n  1984 a l s o .  In 

g e n e r a l ,  t h e r e  was a p r o g r e s s i v e  u p t a k e  o f  p h o s p h o r u s  wi t h 

the  i n c r e a s e  i n  f e r t i l i z e r  l e v e l s  f r om  t o  F g .

4 . 4 . 2 . 8 .  U p ta k e  o f  p o t a s s i u m  kg ha 1

The r e s u l t  o f  1983 and 1984 i s  p r e s e n t e d  i n  t a b l e s

11a and l i b  -  .

The u p t a k e  v a l u e s  i n  1983 was 6 1 . 3 2  kg ha- 1  and

6 1 . 6 0  kg h a " 1 i n  1 9 8 4 .  The c o n t r o l  p l o t s  r e c o r d e d  4 9 . 7 0  kg



ha-1  in  1983 and 4 9 . 0 5  kg ha-1  in 1984.  In 1983,  maximum 

u p t ak e  was r e c o r d e d  i n  Fg f o l l o w e d  by Fg and Fy wh ich  were on 

par  w i t h  F g . T he r e  was a p r o g r e s s i v e  i n c r e a s e  i n  the  uptake  

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

(Sharma and R a j e n d r a  P r a s a d ,  1 98 0) .

4 . 4 . 3 .  Rabi  r i c e

4 . 4 . 3 . 1 .  G r a i n  y i e l d  kg ha- 1

The r e s u l t  on t h e  g r a i n  y i e l d  o f  r a b i  r i c e  (1983 

and 19 84 )  i s  p r e s e n t e d  in  t a b l e  36.  A h i g h e r  y i e l d  o f  2881 

kg ha -1  was r e c o r d e d  i n  1983 under  Fg and o t h e r  t r ea tm e nt s  

e x c e p t  Fq , Fj  and F2  a r e  on p a r .  In 1984 a l s o  the h i g h e s t  

y i e l d  was r e c o r d e d  i n  t r e a t m e n t  Fg and in  o t h e r  t r e a t m e n t s  

e x c e p t  F q  , F^ and Fg a r e  on p a r .  Thus  i t  i s  s e e n  t h a t  

f e r t i l i z e r  d o s e s  a p p l i e d  t o  k h a r i f  c r o p  up to F^ l e v e l  impart  

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

o f  25 p e r  c e n t  N and 50 p e r  c e n t  e a c h  o f  P and K. T h i s  can be 

a t t r i b u t e d  t o  t he  r e s i d u a l  e f f e c t  o f  FYM a p p l i e d  a t  12 t ha 1 

t o  t he  p r e v i o u s  b h i n d i  c r o p  ( Y a w a l k e r ,  1965)

4 . 4 . 3 . 2 .  Number o f  p r o d u c t i v e  t i l l e r s  .I*2

The r e s u l t  p r e s e n t e d  i n  T a b l e  37,  showed t ha t  in 

1983 i t  was 2 5 0 . 2 2  1 and i n  1984 i t  was 2 1 1 . 9 5  I?2



Table 36. Rabi rice—yield of grain (kg ha Bh&nd i-r i ce— r i ce
system

T r e a t ­
ments

1983 1984

M0 M1 Mean (F) M0 M1 Mean (F)

F0 2498 3068 2783 2447 3017 2732

F1 2508 3149 2828 251 1 2937 2724

F2 2612 2968 2790 2522 3035 2778

F3 2505 3189 2847 2449 2972 2710

F4 2573 3112 2842 2462 3067 2765

FS 2507 3192 2850 2472 3055 2763

F6 2530 3201 2866 2567 3099 2833

F7 2504 3197 2851 2476 3096 2786

F8 2547 3173 2873 2515 3045 2780

F9 2555 3207 2881» 2570 3034 2855

Mean 2536 3145 2840 2510 3036 2773

SEm 2 4 . 4 6

CD( F )

CD (Fxm) 72.42
51 .21

5 8 . 5 4

172.26
122.52



T a b  1 e 3 7 .  R a b i  r 
B h d n d i -

i c e  -  N o .  o f  p r o d u c t i v e  
•r i c e - r  i c e  sys t em

t i l  1 e  r s CM"2 ' "

T r e a t ­
ments

1983 1984

M0 M1 Mean ( F) M0 Mean (

F0 2 2 3 . 5 0 2 6 5 . 5 0 2 4 4 . 5 0 2 2 4 . 0 0 2 6 6 . 5 0 245 .

F1 2 2 4 . 0 0 2 6 7 . 0 0 2 4 5 . 5 0 2 2 4 . 0 0 2 6 7 . 0 0 245 .

F2 2 2 6 . 5 0 2 7 0 . 0 0 2 4 8 . 2 5 2 2 4 . 5 0 2 7 0 . 0 0 247 .

F3 2 2 3 . 5 0 2 7 0 . 5 0 2 4 7 . 0 0 2 2 3 . 5 0 2 7 0 . 5 0 247 .

F4 2 3 0 . 0 0 2 7 5 . 0 0 2 5 2 . 5 0 2 2 8 . 5 0 2 7 3 . 5 0 251 .

F5 2 2 5 . 5 0 2 7 5 . 5 0 2 5 0 . 2 5 2 2 6 . 5 0 2 7 5 . 0 0 250.

F6 2 2 6 . 5 0 2 7 5 . 5 0 2 5 1 . 0 0 . 2 2 7 . 5 0 2 7 5 . 5 0 251 .

F7 2 2 7 . 5 0 2 7 9 . 5 0 2 5 3 . 5 0 2 2 6 . 5 0 2 7 9 . 0 0 252.

F8 2 3 1 . 5 0 2 8 0 . 5 0 2 5 5 . 5 0 2 3 1 . 5 0 2 8 0 . 5 0 255.

F9 2 2 7 . 5 0 2 8 1 . 0 0 2 5 4 . 2 5• 2 2 6 . 5 0 2 8 0 . 5 0 253.

Mean 2 2 6 . 5 0 2 7 3 . 5 0 2 5 0 . 2 2 226 . 10 2 7 3 . 8 0 249.

F)

25

50

25

00

00

50

25

75

50

50

95

SEm 2 . 1 9 5

CD CF)

CD (F x M) 6.500
4 . 5 9 6

1. 832 

6 . 4 1 9

3 . 8 3 3



T a b l e 38.  Rab i
BQndhi

r i c e  -  Number o f  
- r i c e - r i c e  s y s t e m

f i l l e d g r a i n s  p a n i c l e  *

T r e a t ­
ments

1983 1984

MO Ml Mean ( F) MO Ml Mean (

FO 56 . 35 63 . 95 60.  15 5 6 . 8 5 64 . 20 60.

FI 5 6 . 5 5 63 .85 60 . 20 56 . 65 64 .00 60.

F2 57 . 35 62 . 10 59 . 72 57 . 40 62 . 10 59.

F3 57 . 10 64 . 10 6 0 . 6 0 57 . 10 64 . 20 60.

F4 58 . 00 6 3 . 9 0 6 0 . 9 5 57 . 80 6 3 .  80 60.

F5 58 . 05 64 .05 61 . 05 58 . 00 6 4 . 0 0 61 .

F6 57 . 85 63 .95 60 . 90 57 .90 63 . 70 60.

F7 5 9 . 1 0 62 . 70 60 . 90 59.  10 62 . 85 60.

F8 58 . 70 64 .00 61 .35 59 . 00 6 3 . 7 0 61.

F9 58 . 90 64 .40 61 . 65 58 . 80 64 . 20 61 .

Mean 57 . 80 63 .70 6 0 . 7 5 5 7 . 8 7 63 . 68 60.

F)

52

32

75

90

80

00

80

97

35

50

77

SEm 0 . 5 7 9

CD CF)

CD (F x M) 1.714
1 . 121

0.  343 

1 .016

0 . 7 1 8



-. /. J '*»

I n  b o t h  y e a r s  t h e  t r e a t m e n t s  F g ,  Fg  a n d  Fy  

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

Fj and Fq p r o d u c e d  l e a s t .  The t r e a t m e n t s  w h i c h  c o n t r i b u t e d  

maximum r e s i d u a l  e f f e c t  c o n t a i n  100 p e r  c e n t  o f  N, P and K o f  

the  recommended n u t r i e n t s  and i t  ca n  be i n f e r r e d ■t h a t  h i g h e r  

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

n u t r i e n t s  a r e  s u p p l i e d  a t  h i g h e r  r a t e s .  The r e s i d u a l  e f f e c t  

o f  the  farm y a r d  manure a p p l i e d  t o  t h e  summer b h i n d i  

c r o p  a t  12 t h a - * must have h e l p e d  t o  s u p p l e m e n t  the 25 and

50 p er  c e n t  d e f i c i t  o f  P and K n u t r i e n t s  i n  t h e  Fg and Fy

t r e a t m e n t s .

4 . 4 . 3 . 3 .  Number o f  f i l l e d  g r a i n s  p a n i c l e - *

The r e s u l t  i n  1983 and 1984 a r e  p r e s e n t e d  in  t a b l e

38.  The f i g u r e s  i n  1983 was 6 0 . 7 5  and in  1984 i t  was 6 0 . 7 7 .

In b o t h  y e a r s  t h e  t r e a t m e n t  Fg c o n t r i b u t e d  maximum r e s i d u a l  

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

by Fq.  Fg and Fy w h i c h  were  on par  w i t h  F g .  P h y s i o l o g i c a l l y  

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

c o m b i n a t i o n  b y  way o f  t r a n s p o r t i n g  p h o t o s y n t h a t e s  f rom the 

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

4 . 4 . 3 . 4 .  1000 g r a i n  w e i g h t  ( g )

The r e s u l t  on 1000 g r a i n  w e i g h t  ( g )  in  1983 and 

1984 i s  p r e s e n t e d  i n  t a b l e  3 9 .  The  mean w e i g h t  o f  1000

/



g r a i n s  o v e r  v a r y i n g  f e r t i l i z e r  l e v e l s  in  1983 was 2 7 . 2 8  g and 

in 1984 i t  was 2 7 . 1 5  g .  In 1983 t h e  e f f e c t  o f  t r e a t m e n t s  on 

1 0 0 0  g r a i n  w e i g h t  was  n o t  s i g n i f i c a n t .  H o w e v e r  t h e  

t r e a t m e n t s  Fy , Fg ,  Fg r e c o r d e d  more 1000 g r a i n  w e i g h t  than 

o t h e r  t r e a t m e n t s .  In 1984,  the  h i g h e s t  1000 g r a i n  w e i g h t  

was r e c o r d e d  in  Fg f o l l o w e d  by Fg ,  Fg and Fy.  S i n c e  t he  1000 

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

g e n e t i c  f a c t o r s  t h e  r o l e  o f  n u t r i e n t s  i n  i n f l u e n c i n g  t he  same 

is  o n l y  s e c o n d a r y .  However ,  the  a b o v e  r e s u l t  i n d i c a t e s  t h a t  

b a l a n c e d  n u t r i e n t s  a t  recommended l e v e l s  may enhance  t h e  1000 

g r a i n  w e i g h t  t o  l i m i t e d  e x t e n d .

4 . 4 . 3 . 5 .  Y i e l d  o f  s t r a w  kg ha- *

The r e s u l t  on the  y i e l d  o f  s t r a w  in 1983 and 1984 

i s  p r e s e n t e d  i n  t a b l e  40 .  The mean y i e l d  o f  s t ra w i n  1983 

was 2578 kg h a - * and in  1984 i t  was 2580 .  kg ha- *.  I n  1983 

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

f o l l o w e d  b y  Fg a nd  Fy w h i c h  w e r e  o n  p a r .  .In 1 9 8 4 ,  t h e  

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

Fy and Fg w h i c h  we r e  on par  w i t h  F g .  C o n s i s t a n t  r e s u l t s  in  

the y i e l d  o f  s t r a w  kg ha- * were  r e c o r d e d  in 1983 and 1984 

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

manure a p p l i e d  a t  12 t  ha- * t o  t h e  b h i n d i  c r o p  and a t  5 t  ha-  

* f o r  t h e  s u c c e s s i v e  r i c e  c r o p s  i n  b h a n d i - r i c e - r i c e  s ys t em.  

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



Table 39. Rabi rice - 1000 grain weight (g) Bh«ndi-rice-rice system

T r e a t ­
ments

1983 1984

MO Ml Mean ( F) MO Ml Mean CF)

FO 26 . 45 27 . 90 27 . 17 26 . 35 27 .45 26.  90

FI 26 . 50 27 . 85 27 . 17 26 . 25 27 . 50 2 6 . 8 7

F2 26 . 45 28 .40 27 . 42 26.  30 27 . 90 27.  10

F3 26 . 30 28.  10 27 . 20 2 6 . 3 5 27 . 50 2 6 . 9 2

F4 26 . 50 28 . 00 27 . 25 26 . 30 28 . 10 2 7 . 2 0

F5 26 . 35 27 . 80 27 .07 26 .30 28.  05 27 . 17

F6 26 . 60 27 . 75 27 .  17 26 . 70 27 . 80 2 7 . 2 5

F7 26 . 70 28 . 30 2 7 . 5 0 26 . 25 2 8 . 3 0 2 7 . 2 7

F8 2 6 . 3 5 28 . 50 2 7 . 4 2 26 . 25 28 . 35 2 7 . 3 0

F9 2 6 . 6 5 28 .25 27 . 45 26 .45 27 . 40 27 .55

Mean 26 . 48 2 8 . 0 8 27 . 28 26 .35 27 . 96 27.  15

SEm 0 . 3 0 2 0 ., 126

CD CF) 0.  632 0 . 26 4

CD CF x M) 0 . 8 9 5 0 ,,373



Table 40. Rabi rice-yield of straw (kg ha 1) - Bh<!ndi-r ice-r ice syst

T r e a t ­
ments

1983 1984

MO Ml Mean(F) MO Ml Mean(F)

F0 2505 2634 2569 2502 2641 2571

F1 2448 2679 2563 2467 2559 2513

F2 2460 2650 2555 2554 2672 2563

F3 2476 2655 2565 2458 2665 2561

F4 2452 2661 2556 2484 2650 2567

F5 2512 2655 2583 2510 2649 2579

CO 
uI 2525 2671 2598 2539 2648 2593

F7 2498 2642 2570 2529 2689 2608

F8 2542 2679 2610 2559 2684 2521

F9 2551 2683 2617 2556 2687 2622

Mean 2496 2661 2578 2506 2654 2580

SEm 10.. 38 2 3 . 0 1

CD(F) 21 .7 48.  17

CD(FxM) 30. ,73 6 8 .  12



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

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

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

4 . 4 . 3 . 6 .  Up ta k e  o f  n i t r o g e n  kg ha *

The t a b l e  41 shows the uptake  o f  n i t r o g e n  i n  1983 

and 1984.  The mean u p t a k e  v a l u e s  in 1983 was 6 5 . 3 4  kg ha 1

and in 1984 i t  was 6 5 . 0 2  kg h a ~ 1 . The h i g h e s t  u p t a k e  o f

n i t r o g e n  was r e c o r d e d  under t r e a t m e n t  Fg in  1983 .  I n  1984,  

the h i g h e s t  u p t a k e  o f  n i t r o g e n  was r e c o r d e d  u n d e r  F g . In 

1 983 ,  r a b i  c r o p  had t h e  b e n e f i t  o f  r e c e i v i n g  FYM f o r  t h e  

bhfindi c r o p  and r i c e  c r o p  o n l y  o n c e  whereas  t h e  1984 r a b i  

r i c e  was b e n e f i t e d  by  the  a d d i t i o n a l  a p p l i c a t i o n  o f  t h e  FYM 

in the  s e c o n d  s e q u e n c e  a l s o .  Thus t h e r e  was a r e s i d u a l  as 

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

and K f o r  r a b i  c r o p .

4 . 4 . 3 . 7 .  Up ta k e  o f  p h o s p h o r u s  kg ha 1

The r e s u l t  i n  1983 and 1984 a r e  p r e s e n t e d  i n  t a b l e

42.  The mean u p t a k e  o f  p h o s p h o r u s  in 1983 and 1984 was 10 .44

kg ha- 1 . The h i g h e s t  u p t a k e  o f  p h o s p ho ru s  i n  1983 as  w e l l  as 

in 1984 was r e c o r d e d  under  t r e a t m e n t  Fg f o l l o w e d  by Fy ,  Fg 

and Fg w h i c h  w e r e  o n  p a r  w i t h  F g . The h i g h e r  u p t a k e  o f  

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



Table 41. Rabi rice — Uptake of N (kg ha Bhandi-rice-rice system

T r e a t ­
ments

1983 1984

MO Ml Mean ( F) MO Ml Mean (F)

FO 53 . 80 76 . 80 65 . 30 52 . 85 76 . 50 64 .67

FI 53.. 65 76 . 20 64 . 92 5 2 . 7 0 7 6 . 5 0 64 . 60

F2 52 . 70 77 . 25 64 .97 53 . 50 76 . 60 6 5 . 0 5

F3 52 . 90 77 . 10 65 . 00 5 2 . 7 0 77 . 30 6 5 . 0 0

F4 53 . 80 77 .00 6 5 . 4 0 5 2 . 4 0 ”r7 . 15 64 . 77

F5 53 . 35 77 . 30 65 . 32 53 .  10 r6.  70 6 4 . 9 0

F6 54 . 05 77 .00 65 . 52 5 3 . 0 0 r7.  10 65 :05

F7 5 3 . 0 5 77 . 85 6 5 . 4 5 5 3 . 4 5 n  . 4 5 6 5 . 45

F8 5 3 . 9 0 7 7 . 5 0 54 . 25 5 2 . 0 0 77 .00 6 5 . 4 5

F9 5 3 . 5 5 78.  10 65 . 82 5 2 . 9 5 77 . 20 6 5 . 0 7

Mean 53 . 4 7 77 .21 ' 6 5 . 3 4 5 3 . 0 9 76 .95 65 .02

SEm 0 . 297 0 . 293

CD (F) 0 . 6 2 2 0 .615

CD CF x M) 0 . 8 8 0 0 . 869



n u t r i e n t  i s  a normal  phenomenon.  The d e f i c i t  o f  25 t o  50 per  

c e n t  o f  v a r i o u s  n u t r i e n t s  e x i s t e d  in some o f  the  t re a tm ent  

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

e f f e c t  o f  NPK t h r o u g h  the  a p p l i c a t i o n  o f  12 t ha 1 o f  farm 

y ard  manure a p p l i e d  t o  the  summer b h i n d i  c r o p  in  the b h i n d i -  

r i c e - r i c e  s y s t e m .

4 . 4 . 3 . 8 .  U p ta k e  o f  p o t a s s i u m  kg ha *

The r e s u l t  i s  p r e s e n t e d  in t a b l e  43.

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

f e r t i l i z e r  l e v e l s  in 1983 was 5 6 . 3 2  kg ha * and in 1984 i t  

was 5 5 . 9 8  kg ha —  ̂ . The e f f e c t s  o f  t r e a t m e n t s  on the  uptake  

o f  p o t a s s i u m  w e r e  n o t  s i g n i f i c a n t  in b o t h  the  y e a r s  under 

s t u d y .  T h i s  c a n  be due t o  the  r e s i d u a l  e f f e c t  o f  the  FYM 

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

r e s i d u a l  e f f e c t  o f  farm y a r d  manure a p p l i e d  t o  t he  r i c e  c r o p s  

on s u c c e e d i n g  s e a s o n s .  T h i s  can be a l s o  due t o  the  r e l e a s e  

o f  s o i l  p o t a s s i u m  under  submerged c o n d i t i o n  ( Ponnamperuma, 

1965;  B a r n e s  ^t.  a_l_- 1 9 8 6 ) .

I n  t h e  S4 s y s t e m i n v o l v i n g  b h i n d i  as summer c r o p ,  

the f e r t i l i z e r  d o s e  r e q u i r e d  f o r  maximum g r a i n  y i e l d  was o n l y  

Fy w i t h  100 p e r  c e n t  N and 50 p e r  c e n t  e a c h  o f  recommended P

and K w h e r e  a s  f o r  t h e  maximum p r o d u c t i o n  o f  p r o d u c t i v e

t i l l e r  t h e  f u l l  q u a n t i t i e s  o f  recommended NPK n u t r i e n t s  were



Table 42. Rabi rice - Uptake of P (kg ha - Bhendi-rice-rice
system

T r e a t ­
ments

1983 1984

M0 M1 Mean (F) M0 M1 Mean (F)

1i

Oiu 8 . 70 11 .50 1 0 . 1 0 8 . 6 5 1 1 . 50 10. 07

F 1 8 . 55 1 1 . 75 1 0 . 1 5 8 . 55 1 1 . 75 1 0.15

F2 8 . 7 5 1 1 . 90 10 . 32 8 . 7 5 1 1 . 90 10. 32

F3 8 . 65 12 . 05 10 . 35 8 . 6 5 1 2 . 05 10. 35

F4 8 . 7 5 11 . 90 1 0 . 3 2 8 . 75 11 . 90 1 0.32

F5 8 . 70 1 1 .75 1 0 . 2 5 8 . 75 11 .75 1 0.25

F6 9 . 25 1 2 . 1 0 1 0 . 67 9 . 25 12.  10 10.67

F7 9 .25 12 . 30 1 0 . 77 9 . 25 12 . 30 10 .77

F8 9 .  15 12 . 30 10. 72 9.  15 1 2 . 3 0 1 0 . 72

F9 9.  30 1 2 . 2 5 10.  77 9 . 30 1 2 . 2 5 10.77

Mean 8 . 9 0 11 . 98 1 0 . 4 4 8 . 9 0 11 .98 1 0 . 44

SEm 9.  103 0 .  177

CD ( F) 0.  269 0.371

CD (F x M) 0 . 2 6 9 0 . 524



Table 43. Rabi rice — Uptake of E (kg ha 1) BhAndi-rice-rice system

T r e a t ­
ments

1983 1984

M0 M1 Mean ( F) M0 Mean (F)

F0 48 . 90 63 . 15 5 6 . 0 2 48 . 80 62 . 65 5 5.72

Fl. 49 . 50 62 . 95 56.  22 4 8 . 6 5 6 2 . 8 0 5 5 . 72

F2 49 . 35 62 . 75 56 . 05 48 . 50 63 . 10 5 5 . 80

F3 49 . 05 63 . 25 5 6 . 1 5 48 . 65 6 3 . 5 5 56.  10

F4 49 . 00 63 . 10 5 6 .  05 4 8 . 5 0 6 3 . 6 0 5 6 . 05

F5 48 . 75 64 . 50 5 6 .  22 4 8 . 6 0 6 3 . 0 5 5 5 . 82

F6 4 8 .  80 6 4 . 3 0 56 . 55 48 . 25 63 . 15 5 5 . 70

F7 4 9 . 0 0 6 3 .  90 56 .45 48 . 70 6 3 . 8 0 5 6 . 25

F8 4 9 . 4 5 6 3 . 7 0 56 .67 4 8 . 4 0 6 4 .  15 5 6 . 27

F9 49 . 70 6 3 . 4 5 5 6 .  57 4 8 .  75 6 4 .  10 5 6 . 4 2

Mean 4 9 .  15 6 3 . 5 0 5 6 . 3 2 48 . 58 63.  39 5 5 . 98

SEm 0 . 3 9 9  . 0 .532

CD (F) 0 . 8 3 7 0.737

fD (F x M) 1 . 183 1 .043



r e q u i r e d .  F o r  t h e  maximum e x p r e s s i o n  o f  o t h e r  y i e l d  

a t t r i b u t e s  o f  f i l l e d  g r a i n s  and 1 0 0 0  g r a i n  w e i g h t  n u t r i e n t  

d o s e s  o f  Fy and Fg l e v e l s  were r e q u i r e d  r e s p e c t i v e l y .  For 

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

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

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

4 . 5 .  R i c e - r i c e - r i c e  system

4 . 5 . 1 .  r f c e .

The y i e l d  and the upt ake  o f  n u t r i e n t s  by the summer 

r i c e  c r o p s  a r e  p r e s e n t e d  in t a b l e  3a and 3b r e s p e c t i v e l y .

In 1983 ,  a g r a i n  y i e l d  o f  3210 kg ha * and i n  1984 

a g r a i n  y i e l d  o f  3020 kg ha- * was r e c o r d e d .  The s t r a w  y i e l d  

o f  t h e  c o r r e s p o n d i n g  y e a r s  were 3250 kg ha - 1  and 3065 

kg h a - *.  The r e d u c t i o n  i n  y i e l d  i n  1 9 8 4  c a n  b e  d u e  t o  

m o n o c u l t u r e  o f  r i c e  c o n t i n u o u s l y  f o r  4 s e a s o n s .  A n o t h e r  

r e a s o n  c o u l d  be  a t t r i b u t e d  t o  the d e p l e t i o n  o f  s o i l  n u t r i e n t s  

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

a mo u n t i n g  t o  50 p e r  c e n t  o f  t h e  a r e a  under  summer r i c e  c r o p .

The summer r i c e  c r o p  had an u p t a k e  o f  6 5 . 3 6  kg N 

ha- * ,  1 0 . 9 3  kg ha- * and 6 8 . 3 0  kg ha- * i n  1983 and

6 0 . 6 4  kg N ha- * ,  1 0 . 4 2  kg P2 O5  ha * and 6 4 . 4 6  kg K2 O ha- * in 

1984 .



4 . 5 . 2 . 1 .  Y i e l d  o f  g r a i n  kg ha-1

T h e  r e s u l t s  a r e  p r e s e n t e d  i n  t a b l e  4 a &. b 

r e s p e c t i v e l y .  In Sg s y s t e m in 1983 the mean y i e l d  was 3217

kg h a ~ A and in 1984 i t  was 3225 kg ha- 1 . The c o n t r o l  p l o t s  

had a g r a i n  y i e l d  o f  2500 kg ha ^1 in 1983 and 2532 kg ha-1 in 

1984.

I n  r i c e - r i c e - r i c e  c r o p p i n g  s y s t e m  t r e a t m e n t s  Fg 

r e c o r d e d  h i g h e s t  y i e l d  and Fg were on par  d u r i n g  b o t h  the 

y e a r s .  T h i s  shows t h a t  t h e r e  i s  a s a v i n g  o f  25 p e r  c e n t  o f  

recommended P and K f o r  k h a r i f  r i c e  y i e l d .  I t  i s  a l r e a d y  

e s t a b l i s h e d  t h a t  a p p l i c a t i o n  o f  P i s  not  r e q u i r e d  f o r  e v e r y  

s e a s o n  and  s k i p p i n g  t h e  p h o s p h o r u s  on a l t e r n a t e  s e a s o n s  i s  

r e c o m m e n d e d  f o r  K e r a l a  ( A n o n ,  1 9 8 6 ) .  I n  t h e  c a s e  o f  

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

s t u b b l e s .  I t  i s  e s t i m a t e d  t ha t  t h e  up ta ke  o f  K i s  in the  

o r d e r  o f  48 t o  67 kg ha * .  At l e a s t  o n e  t h i r d  o f  t h i s  

q u a n t i t y  w o u l d  have  b e e n  l e f t  in the  s o i l  as c r o p  r e s i d u e .  

T h i s  w o u l d  h av e  r e s u l t e d  i n  s a v i n g  o f  25 p e r  c e n t  o f  K. More 

o v e r ,  t h e  p r e v i o u s  t h r e e  r i c e  c r o p s  had r e c e i v e d  5000 kg ha~* 

e a c h  o f  f a r m  y a r d  m a n u r e .  T h e r e  w o u l d  h a v e  b e e n  some 

r e s i d u a l  e f f e c t  o f  P and K on  t h i s  a c c o u n t .  The a v a i l a b i l i t y  

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

a c i d i c  l a t a s o l i c  s o i l  a s  r e c o r d e d  b y  P o n n a m p e r u m a  ( 1 9 6 5 )  

h o l d s  g o o d  i n  t h i s  c o n t e x t .

4 . 5 . 2 .  Khar i f r i ce



4 . 5 . 2 . 2 .  Number o f  p r o d u c t i v e  t i l l e r s  ,,14

The r e s u l t s  a r e  p r e s e n t e d  i n  t a b l e s  5a and 5b f o r  

1983 and 1984 r e s p e c t i v e l y .

The mean number o f  p r o d u c t i v e  t i l l e r s  p r o d u c e d  in 

1983 was 2 7 3 . 4 0  ", and in 1984 i t  was 2 7 2 . 8 0

The c o n t r o l  p l o t s  r e c o r d e d  2 2 6 . 0 0  t i l l e r s  in  1983 and 2 2 6 . 5 0

t i l l e r s  in  1 984 .  T h e r e  was a p r o g r e s s i v e  i n c r e a s e  in the

number o f  p r o d u c t i v e  t i l l e r s  from FI t o  Fg in  b o t h  y e a r s .  In 

1983 Fg and Fg wer e  on p a r .  In 1984,  Fg p r o d u c e d  maximum 

number o f  t i l l e r s  and Fg was on p a r .  T h i s  i n d i c a t e s  t hat  in 

a r i c e - r i c e - r i c e  c r o p p i n g  sys t em f u l l  recommended d o s e  o f  

f e r t i l i z e r s  may n o t  b e  r e q u i r e d  f o r  maximum p r o d u c t i o n  o f  

p r o d u c t i v e  t i l l e r s .  The re  can be an economy o f  25 p e r  c e n t

o f  P and K as  i n  F g . T h i s  may be due t o  t h e  r e s i d u a l  e f f e c t

o f  farm y a r d  manure a p p l i e d  t o  t he  p r e v i o u s  r i c e  c r o p  o f  a 

s h o r t  d u r a t i o n  and t h e  e n t i r e  q u a n t i t y  o f  FYM wou ld  n o t  have 

bee n u t i l i z e d  b y  t h e  r i c e  c r o p .  Y a w a l k e r  (19651 o p i n e d  t hat  

n u t r i e n t s  in  t h e  FYM w i l l  be e x ha us te d '  a t  the  r a t e  o f  50 per  

c e n t  o n l y  by  t h e  c u r r e n t  c r o p  and b a l a n c e  w i l l  be  a v a i l a b l e  

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

4 . 5 . 2 . 3 .  Number o f  f i l l e d  g r a i n s  p a n i c l e - ^

The r e s u l t s  a r e  p r e s e n t e d  i n  t a b l e s  6 a and 6 b 

r e s p e c t i v e l y  f o r  two y e a r s .

-2



The mean number was 6 5 . 6 4  g r a i n s  p a n i c l e - * in 1983 

and 6 5 . 6 2  in  1984.  The c o n t r o l  p l o t s  r e c o r d e d  5 6 . 8 0  number 

o f  f i l l e d  g r a i n s  p a n i c l e - 1  d u r i n g  b o t h  t h e  y e a r s .  In 1983 Fg 

r e c o r d e d  the  maximum number f o l l o w e d  by Fg and Fy w h i ch  were 

on par  w i t h  F g .  In 1984 Fg a l o n e  was s i g n i f i c a n t .  This  

i n d i c a t e s  t h a t  f u l l  q u a n t i t y  o f  recommended NPK i s  r e q u i r e d  

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

r i c e - r i c e  s y s t e m .  The a b o v e  r e s u l t  i s  in  a g r e e m e n t  w i t h  the 

f i n d i n g  r e p o r t e d  by Racho and De D e t t a  ( 1 9 6 8 ) .

4 . 5 . 2 . 4 .  1000 g r a i n  w e i g h t  ( g )

The r e s u l t  o f  1983 and 1984 a r e  p r e s e n t e d  in  t a b l e s  

7a and 7b r e s p e c t i v e l y .

The mean 1000 g r a i n  w e i g h t  in  1983 was 2 7 . 8 4  g and 

in  1984 i t  was 2 7 . 6 3  g .  The c o n t r o l  p l o t s  r e c o r d e d  v a l u e  o f  

2 6 . 5 5  g ( 1 9 8 3 )  and 2 6 . 6 5  g ( 1 9 8 4 ) .  In 1983 and 1984 h i g h e s t  

1000 g r a i n  w e i g h t  o f  2 8 . 7 5  g was r e c o r d e d  u n d e r  Fg f o l l o w e d  

by  Fg w h i c h  was on par  w i t h  Fg .  The a b o v e  r e s u l t  shows t ha t  

f o r  g e t t i n g  h i g h e r  1000 g r a i n  w e i g h t  i n  a  r i c e - r i c e  s ys t em a 

f e r t i l i z e r  d o s e  e q u i v a l e n t  t o  Fg t r e a t m e n t  i . e . ,  100:  75 : 75

p e r  c e n t  o f  re co mm en d ed  NPK d o s e ,  i s  s u f f i c i e n t  w i t h  an 

economy o f  25 p e r  c e n t  e a c h  o f  t h e  recommended d o s e  

o f  P and K.



4 . 5 . 2 . 5 .  Y i e l d  o f  s t r a w  kg ha 1

The r e s u l t  in  1983 and 1984 a r e  p r e s e n t e d  i n  t a b l e s  

8 a and 8 b r e s p e c t i v e l y .

The mean y i e l d  o f  s t r a w  in  1983 was 3417 kg ha 1 

and 3716 kg ha 1 in 1984.  The c o n t r o l  p l o t  r e c o r d e d  an 

y i e l d  o f  2705 kg ha- 1  in 1983 and 2730 kg ha- 1  in  1984.  In 

1983 the  h i g h e s t  y i e l d  o f  3670 kg ha - 1  o f  s t r a w  was r e c o r d e d  

under t r e a t m e n t  F g f o l l o w e d  by Fg w hi ch  was on par  w i t h  Fg . 

In 1984 a l s o ,  same r e s u l t  was o b t a i n e d .  The a b o v e  r e s u l t  

shows t h a t  f o r  maximum s t r a w  under  m o n o c u l t u r e  o f  r i c e  a 

f e r t i l i z e r  l e v e l  o f  100 % n i t r o g e n  and 75 % e a c h  o f  P and K 

o f  recommended d o s e  i s  s u f f i c i e n t  w i t h  an economy o f  25 per 

c e n t  o f  P and K (Rao and Ramanujam 1971,  V e n k e t e s v a r 1u 19 78 ) .

4 . 5 . 2 . 6 .  Uptake o f  n i t r o g e n  kg ha” 1

The r e s u l t s  on the  u p t ak e  o f  n i t r o g e n  in  

1983 and 1984 i s  p r e s e n t e d  i n  t a b l e s  9a and 9b r e s p e c t i v e l y .

The mean u p t ak e  p r e s e n t e d  i n  t a b l e s  9 a and 9 b 

shows t h a t  i n  1983 i t  i s  6 6 . 2 5  kg ha- 1  and 6 9 . 2 8  kg ha” 1 in 

1984.  The c o n t r o l  p l o t s  r e c o r d e d  5 3 . 9 5  kg ha” 1 i n  1983 and 

5 5 . 3 5  kg ha 1 i n  1984.  The maximum u p t a k e  o f  7 5 . 0 0  kg ha” 1 

was n o t i c e d  i n  t r e a t m e n t  Fg f o l l o w e d  by  Fg w h i c h  was on par 

w i t h  Fg i n  1 9 83 .  I n  1984 a l s o  t h e  t r e a t m e n t  Fg had maximum



upt ake  o f  7 6 . 2 0  kg ha 1 f o l l o w e d  by Fg w h i c h  was a l s o  on par .  

The a b o v e  r e s u l t s  c l e a r l y  shows t h a t  t he  u p t a k e  o f  n i t r o g e r  

by k h a r i f  r i c e  c r o p  i s  p r o p o r t i o n a l  t o  t h e  n i t r o g e n  s u p p l i e c  

t o  the  c r o p  i n  c o m b i n a t i o n  w i t h  P and K t o  t h e  l e v e l  o f  at

l e a s t  7 5  p e r  c e n t  o f  t h e  r e c o m m e n d e d  d o s e s .  Fy i s

s i g n i  f  i c a n l  t y  i n f e r i o r  t o  Fg and Fg.  The r e a s o n  f o r  lower 

up tak e  o f  n i t r o g e n  i n  Fy i s  due t o  l e s s  q u a n t i t y  o f  P and I 

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

4 . 5 . 2 . 7 .  Uptake  o f  p h o s p h o r u s  kg ha” 1

The r e s u l t s  o f  in  1983 and 1984 a r e  p r e s e n t e d  ir 

t a b l e s  10a and 10b r e s p e c t i v e l y .

The mean u p t a k e  o v e r  v a r y i n g  f e r t i l i z e r  l e v e l s  in  

1983 was 1 1 . 0 3  kg  ha 1 and 1 1 . 1 0  kg ha  1 i n  1 9 8 4 .  The 

c o n t r o l  p l o t s  h av e  r e c o r d e d  an up ta ke  o f  8 . 5 0  kg ha” 1 e a c h  in 

1 9 8 3  a n d  1 9 8 4 .  T h e  maximum u p t a k e  o f  1 2 . 2 5  kg  h a ” 1

p h o s p h o r u s  i n  1 983  was ' r e c o r d e d  u n d e r  t h e  t r e a t m e n t  Fg 

f o l l o w e d  by Fg w h i c h  was on par  w i t h  F g .  D u r in g  1984 the

same t r e n d  was e x h i b i t e d .  Fg r e c o r d e d  t h e  maximum up t ak e  o f  

p h o s p h o r u s  f o l l o w e d  b y  Fg and Fy w h i c h  wer e  o n p ar  w i t h  F g . 

In g e n e r a l , t h e r e  was a p r o g r e s s i v e  i n c r e a s e  i n  t h e  upt ake  o f  

p h o s p h o r u s  w i t h  i n c r e a s e  i n  n u t r i e n t  s u p p l y ,  Mohanakumar 

( 1 9 6 7 )  and R a s t o g i  ( 1 9 8 1 )  a l s o  o b t a i n e d  s i m i l a r  r e s u l t s .



T h e  u p t a k e  o f  p o t a s s i u m  i n  1 9 8 3  a n d  1 9 8 4  a r e  

p r e s e n t e d  i n  t a b l e s  11a and l i b  r e s p e c t i v e l y .

The mean u p t ak e  o v e r  v a r y i n g  f e r t i l i z e r  l e v e l s  in 

1983 was 5 9 , 5 2  kg ha- 1  and in  1984 i t  was 6 0 . 0 6  kg ha- 1 . The 

c o n t r o l  p l o t s  r e c o r d e d  an u p t ak e  o f  4 8 . 1 0  kg ha 1 in  1983 and 

4 8 . 1 0  kg h a -1 i n  1984.  In 1983 ,  maximum u p t a k e  o f  6 7 . 0 0  kg 

ha-1  was r e c o r d e d  in  t r e a t m e n t  Fg f o l l o w e d  by Fg which  was on 

par w i t h  Fg and in  1984 i t  was 6 8 . 4 0  kg ha- 1  in  Fg f o l l o w e d  

by Fg and Fy . T h e r e  was a p r o g r e s s i v e  i n c r e a s e  in  the  uptake  

o f  p o t a s s i u m  i n  b o t h  t h e  y e a r s  in t r e a t m e n t s  FI t o  F g .  The 

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

o f  the  n u t r i e n t s  t o  t he  c r o p  t h r o u g h  f e r t i l i z e r s  (Sharma and 

R a j e n d r a  P r a s a d ,  1 9 8 0 ) .

4 . 5 . 3 .  Rab i r  i c e

4 . 5 . 3 .  1. Y i e l d  o f  gra ' in  kg ha- 1

The r e s u l t  o f  t he  g r a i n  y i e l d  o f  r a b i  r i c e  (1983  

and 19 84 )  i s  p r e s e n t e d  i n  t a b l e  4 4 .  The mean y i e l d  i n  1983 

was 2831 kg ha 1 and i n  1984 i t  was 2777 kg ha 1 .

I n  1983 as  w e l l  as  i n  1984 t h e  t r e a t m e n t  Fg have 

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

t r e a t m e n t s  F q ,  F I ,  F2  and F^ w e r e  s i g n i f i c a n t l y  i n f e r i o r .

4.5.2.8. Uptake of potassium kg ha 1



Table 44. Rabi rabi-yield of grain (kg ha Rice-rice-rice
system

Treat
ments

1983 1984

M0 Mean (F) M0 M1 Mean (F)

F0 2543 2940 2741 2547 2957 2752

F1 2573 3035 2804 2454 2954 2704

F2 2481 3206 2843 2443 3106 2774

F3 2510 3166 2838 2441 3161 2801

F4 2525 3046 2785 2442 3101 2771

F5 2534 3114 2824 2532 2915 2723

F6 2518 3191 2854 2572 3004 2788

F7 2518 3191 2854 2534 3018 2776

F8 2526 3221 2873 2529 3090 2809

F9 2522 3236 2879 2547 3205 2876

Mean 2522 3140 2831 2504 3051 2777

SEm 3 7 . 4 7 2 2 . 0 6

CD(F) 7 8 . 4 4 46.  18

CD (Fxm) 4 0 . 9 3 65 .30



Table 45. Rabi rice — No. of productive tillers
Rice-rice-rice system

T r e a t ­
ments

1983 1984

M0 M1 Mean ( F) M0 M1 Mean (F)

F0 2 2 5 . 0 0 2 6 9 . 5 0 2 4 7 . 2 5 2 2 2 . 0 0 2 7 1 . 5 0 2 4 6 . 7 5

F1 2 2 3 . 0 0 2 7 1 . 5 0 2 4 7 . 2 5 2 2 2 . 5 0 2 7 3 . 0 0 2 4 7 . 5 0

F2 2 2 5 . 0 0 2 7 2 . 5 0 2 4 8 . 7 5 2 2 4 . 0 0 2 7 2 . 5 0 2 4 8 . 2 5

F3 2 2 5 . 0 0 2 6 9 . 5 0 2 4 7 . 2 5 2 2 5 . 0 0 2 7 1 . 5 0 2 4 8 . 0 0

F4 2 2 6 . 0 0 2 7 0 . 5 0 2 4 8 . 2 5 2 2 4 . 5 0 2 7 1 . 0 0 2 4 7 . 7 5

F5 2 2 3 . 5 0 2 7 3 . 0 0 2 4 8 . 2 5 2 2 2 . 0 0 2 7 3 . 0 0 2 4 7 . 5 0

F6 2 2 4 . 5 0 2 7 5 . 0 0 2 4 9 . 7 5 2 2 4 . 0 0 2 7 6 . 5 0 2 5 0 . 5 0

F7 2 2 6 . 5 0 2 7 8 . 0 0 2 5 2 . 2 5 2 2 5 . 0 0 2 8 0 . 0 0 2 5 2 . 5 0

F8 2 3 0 . 5 0 2 8 1 . 0 0 2 5 5 . 7 5 2 2 9 . 0 0 2 8 1 . 0 0 2 5 5 . 0 0

F9 2 2 9 . 5 0 2 7 9 . 0 0 . 2 5 4 . 2 5 2 2 8 . 0 0 2 7 9 . 5 0 2 5 3 . 7 5

Mean 2 2 5 . 8 5 2 7 3 . 9 0 2 4 9 . 8 7 2 2 4 . 6 0 2 7 4 . 4 0 2 49 . 5 3

SEm 3 . 2 9 7

CD (F)

CD (F x M) 9.761
6 . 9 0 2

2 . 1 6 8  

6 . 4 1 9 8

4 . 5 3 9



The a b o v e  r e s u l t  c l e a r l y  i n d i c a t e  t h a t  even t h oug h some o f  

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

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

r e s i d u a l  e f f e c t  i s  m a n i f e s t e d  by the f u l l  recommended d o s e s  

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

r a b i  r i c e  under  t h e  f a  11o w - r i c e - r i c e  sys t em.  T h i s  may be due 

t o  the r e l e a s e  o f  n u t r i e n t s  f rom the  s t u b b l e s  t h a t  must have 

b ee n p r o d u c e d  t o  a l a r g e  e x t e n t  due t o  the  b a l a n c e d  as  wel l  

as e n h a n c e d  n u t r i e n t  s u p p l y  t o  the k h a r i f  c r o p  by way o f  f u l l  

d o s e  o f  recommended  f e r t i l i z e r s .

-2  ■4 . 5 . 3 . 2 .  Number o f  p r o d u c t i v e  t i l l e r s  .fl .

The r e s u l t  on the  number o f  p r o d u c t i v e  t i l l e r s  i s

p r e s e n t e d  in  t a b l e  4 5 .  The mean number o f  p r o d u c t i v e  t i l l e r s
-2  ■o v e r  v a r y i n g  f e r t i l i z e r  l e v e l s  in  1983 was 2 4 9 . 8 7  M  and

2 4 9 . 5 3  -Ff2 ; ' i n  1984.

The h i g h e s t  nuniber o f  p r o d u c t i v e  t i l l e r s  in  1 983  

was 2 5 5 . 7 5  TC2 ' ? ^  i n  t r e a t m e n t  Fg f o l l o w e d  by  F g ,  Fy and Fg

and in  1 9 8 4  i t  was 2 5 5 . 0 0  /ifl"2 .' i n  Fg f o l l o w e d  by  F g ,  Fy and

Fg.  The l e s s e r  number o f  p r o d u c t i v e  t i l l e r s  were p r o d u c e d  in 

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

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

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

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

s u p p l e m e n t a t i o n  o f  t h e  N, P and K. t o  the  e x t e n t  o f  25 tp 50

per  c e n t  t h r o u g h  the  FYM a p p l i e d  t o  t h e  p r e v i o u s  r i c e  c r o p  as 

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

k h a r i f  c r o p .

4 . 5 . 3 . 3 .  Number o f  f i l l e d  g r a i n s  p a n i c l e  *

The r e s u l t  on the  number o f  f i l l e d  g r a i n s  p a n i c l e  * 

in 1983 and 1984 i s  p r e s e n t e d  in  t a b l e  46*. The mean number 

o f  f i l l e d  g r a i n s  in 1983 was 6 0 . 9 7  and in 1984 i t  was 6 0 . 8 3 .  

The h i g h e s t  number in  1983 was in  Fg f o l l o w e d  by F g ,  Fg and 

Fg wh ich  were  on p a r .  In 1984 t h e  h i g h e s t  number o f  f i l l e d  

g r a i n s  p a n i c l e - * was i n  Fg f o l l o w e d  by F g , F g and Fy.  I t  i s  

t o  be s p e c i a l l y  m e n t i o n e d  t h a t  the  t r e a t m e n t  Fg c o n t a i n i n g  75 

p e r  c e n t  o f  N, P and K o f  t h e  recommended f e r t i l i z e r  do se

which  h av e  c o n t r i b u t e d  r e s i d u a l  e f f e c t  in  p r o d u c i n g  maximum 

number o f  f i l l e d  g r a i n s  p e r  p a n i c l e  i n  1984 was on par  wi t h 

Fg and F g . T h i s  c a n  b e  due t o  t h e  r e s i d u a l  n u t r i e n t s  made 

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

r i c e  c r o p  un der  r i c e - r i c e - r i c e  s y s t e m .  I t  can b e  a l s o  due

t o  the  r e s i d u a l  e f f e c t  o f  FYM a p p l i e d  at. 5 t ha 1 t o  the 

p r e v i o u s  two r i c e  c r o p s  under  the  s y s t e m .

given in treatments Fg, Fy and Fg has given comparable



Table 4 6 .  R ab i  
R i c e -

r i c e  — 
r i c e - r i  c e

Number o f  
sy s t e m

f i l l e d g r a i n s  p a n i c l e  *

T r e a t ­
ments

1983 1984

MO Ml Mean ( F ) MO Ml Mean (

FO 57 . 00 6 2 . 2 0 59 . 60 5 7-. 0 5 63 . 10 60.

FI 57 . 35 64 .65 61 . 00 57 . 00 64 .40 60.

F2 57 . 55 6 3 . 8 5 60 . 70 5 6 . 9 5 64 .00 60.

F3 5 7 . 9 0 64 . 60 61 . 25 57 . 50 64 . 10 60.

F4 5 6 . 9 5 64 . 00 6 0 . 4 7 57 . 10 6 3 . 8 5 60.

F5 5 8 . 7 5 64 . 05 61 .40 5 8 . 8 0 6 5 . 0 0 61  .

F6 5 7 .  75 63 . 85 60 . 80 5 7 . 6 5 63 . 10 60.

F7 58 . 25 64 .  15 61 . 20 58.  10 6 4 . 0 0 61 .

F8 59 . 05 63 . 95 61 . 50 58 . 80 63 . 80 61 .

F9 59 . 60 64.  15 , 6 1 . 8 7 58 . 35 6 4 . 0 5 61 .

Mean 5 8 . 0 1 63.  94 6 0 .  97 5 7 . 7 3 63 . 94 60.

F)

07

70

47

80

47

90

37

05

30

20

83

SEm 0 . 6 1 3

CD (F)

CD CF x M) 1.816
1 . 284

0.  333 

0.  986

0.697



Table 47. Rabi rice - 1000 grain weight (g) Rice-rice-rice system

T r e a t ­
ments

1983 1984

MO Ml Mean CF) MO Ml Mean CF)

FO 26 . 35 27 .45 2 6 . 9 0 2 6 . 2 5 27 . 70 26.  97

FI 26.  45 28 . 00 27 . 22 26 . 50 2 8 . 0 0 27 .25

F2 26 . 40 27 .40 26.  90 2 6 . 4 0 2 8 .  10 27 . 25

F3 26 . 40 27 . 90 27 . 15 26 . 55 2 8.  10 2 7 . 3 2

F4 26 . 25 28.  30 27.  27 26 . 50 2 8 . 0 0 2 7 . 2 5

F5 26 . 40 28 . 10 27 . 25 2 6 . 5 0 28 ! 50 27 .50

F6 26 . 25 28 .30 27 . 27 26 . 35 2 8 . 0 5 2 7 . 2 0

F7 26 . 50 28 . 15 2 7.  15 26 .45 28 .40 2 7 . 4 2

F8 26 . 50 28 . 60 27.  55 26 . 50 2 8 . 5 0 2 7 . 5 0

F9 26 . 35 2 8 . 3 0 2 7 . 3 2 2 6 . 5 5 2 8 . 5 0 2 7 . 5 2

Mean 2 6 . 3 8 2 8 . 0 5 27 .21 2 6 . 4 5 28.  13 2 7 . 2 9

SEm 0.  169 0. 274

CD CF) 0 . 3 5 4 0 . 5 7 3

CD (F x M) 0.  500 0 . 8 1 1



Table 48. Rabi rice—yield of straw (kg ha Rice-rice-rice system

T r e a t ­
ments

1983 1984

MO Ml Mean(F) MO Ml Meant F )

l
*Tl o 2430 2573 2501 2430 256'i 2498

F1 2469 2545 2507 2473 2546 2509

F2 2461 2568 2514 2468 2575 2522

F3 2490 2661 2575 2489 2661 2575

F4 2525 2655 2590 2530 2656 2593

F5 2474 2664 2569 2479 2662 2570

CO 2527 2632 2579 2550 2617 2584

F7 2514 2667 2590 2534 2635 2584

00
U* 2543 2660 2601 2519 2677 2598

F9 2542 2687 2614 2540 2687 2613

Mean 2497 2631
»
2564 2501 2628 2564

SEm 9. 42 14 .94

CD(F) 1 9 . 7 2 3 1 . 2 1

CD(FxM) 27 . 89 4 4 .  13



4 . 5 . 3 . 4 .  1000 g r a i n  w e i g h t ( g )

The r e s u l t  on 1000 g r a i n  w e i g h t  o f  r a b i  c r o p  in 

1983 and 1984 a r e  p r e s e n t e d  i n  t a b l e  47 .

T h e  mea n w e i g h t  o f  1 0 0 0  g r a i n s  o v e r  v a r y i n g  

f e r t i l i z e r  l e v e l s  in 1983 was 2 7 . 2 1  g and in  1984 i t  was 

2 7 . 2 9 ^ .  The maximum w e i g h t  o f  1 00 0  g r a i n s  i n  1 9 8 3  was 

r e c o r d e d  under  t r e a t m e n t  Fg f o l l o w e d  by F y , F g , Fg and F g . I t  

was n o t  ho wever  not  s i g n i f i c a n t  in 1984.  S i n c e  1000 g r a i n  

w e i g h t  i s  n o t  g e n e r a l l y  i n f l u e n c e d  by n u t r i t i o n  the  impact  

must be s t i l l  l owe r  due t o  r e s i d u a l  e f f e c t .

4 . 5 . 3 . 5 .  Y i e l d  o f  s t ra w in kg ha-1

The r e s u l t  on y i e l d  o f  s t r a w  in  1983 and 1984 are  

p r e s e n t e d  in t a b l e  48 .  The mean y i e l d  o f  s t r a w  o v e r  v a r y i n g  

f e r t i l i z e r  l e v e l s  in  1983 was 2564 kg ha- * and i n  1984 i t  was 

2564 kg ha *.  I n  1983 the h i g h e s t  s t r a w  y i e l d  was o b t a i n e d  

i n  t r e a t m e n t  Fg f o l l o w e d '  by  Fg , Fy and F4 and in  1984 the 

h i g h e s t  y i e l d  o f  s t r a w  was r e c o r d e d  in  t r e a t m e n t  Fg f o l l o w e d  

by  F g ,  F4 , Fy and Fg.

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

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

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

n u t r i e n t s  a t  t h e  recommended d o s e s  i t s e l f .



4 . 5 . 3 . 6 .  Uptake  o f  n i t r o g e n  kg ha *

The r e s u l t  on t h e  uptake  o f  n i t r o g e n  in 1983 and 

1984 a r e  p r e s e n t e d  in t a b l e  49.  The mean u p t a k e  o f  n i t r o g e n  

in 1983 o v e r  v a r y i n g  f e r t i l i z e r  l e v e l s  was 6 5 . 1 5  kg ha 1 and 

in 1984 i t  was 6 5 . 2 1  kg ha *.  In 1983 the  h i g h e s t  u p t ak e  o f  

n i t r o g e n  was r e c o r d e d  under  the  t r e a t m e n t  Fg ( 1 00  : 75 : 75 % 

o f  NPK) f o l l o w e d  by Fg and Fy which were on par  w i t h  Fg.  In 

1984 t h e  h i g h e s t  n i t r o g e n  up tak e  was under  Fg f o l l o w e d  by Fg 

and Fy w h i c h  wer e  on par  w i t h  Fg.  Thus i t  i s  s e en  that  

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

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

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

c r o p .

4 . 5 . 3 . 7 .  Uptake  o f  p h o s p h o r u s  kg ha *

The r e s u l t  on u p t ak e  o f  p h o s p h o r u s  in  1983 and 1984 

s p r e s e n t e d  in  t a b l e  50 .  The mean u p t ak e  o f  p h o s p h o r u s  over  

v a r y i n g  f e r t i l z e r  l e v e l s  i n  1983 was 1 0 . 3 2  kg ha * and in 

1984 i t  was 1 0 . 2 7  kg h a - * .  I n  1 98 3  h i g h e s t  u p t a k e  o f  

p h o s p h o r u s  was r e c o r d e d  i n  t r e a t m e n t  Fg f o l l o w e d  by Fg ,  Fy 

and Fg w h i c h  w e r e  on par  w i t h  F g .  In 1984 t h e  h i g h e s t  uptake 

was r e c o r d e d  i n  t r e a t m e n t  Fg f o l l o w e d  by F y , F g , Fg and Fg 

w h i ch  w e r e  on p a r  w i t h  F g .



Table 49. Rabi rice - Uptake of N (kg ha *) Rice-rice-rice system

T r e a t ­
ments

1983 1984

MO Ml Mean CF) MO Ml Mean C F )

FO 52.  65 77 . 40 65 . 02 53 . 05 76 . 60 64 . 82

Fl 52.  90 76 . 90 64 . 90 52 . 70 77 . 25 64 . 97

F2 53 .45 77 . 35 65 .40 53.  50 76 . 80 6 5 . 1 5

F3 52 . 80 77 . 20 65 . 00 5 3 . 4 0 76 . 65 65 . 02

F4 5 3 . 50 76 . 60 65 .05 53.  20 77 .00 65 . 10

F5 53 . 00 77 . 10 6 5 . 0 5 5 3 . 5 5 7 7 . 4 0 65,  47

F6 52 . 70 76 . 50 6 4 . 6 0 5 3 . 7 0 76 . 15 64.  92

F7 53 . 50 77 . 30 6 5 . 4 0 5 3 . 5 5 7 7 . 4 0 65 . 45

F8 54 . 20 77 . 00 65 .60 53 . 95 77 . 00 6 5 . 4 5

F9 53 . 40 77 . 50 6 5 . 4 5 5 3 . 9 0 77 . 50 65 . 70

Mean 53 . 21 77 . 08 65 . 15 53 .45 7 6 . 9 7 6 5 . 21

SEm 0.  276 0 .244

CD CF) 0.  578 0 .511

CD CF x M) 0 . 8 1 8 0 .722



Table 50. Rabi rice - Uptake of P (kg ha 1) Rice-rice-rice system

T r e a t ­
ments

1983 1984

M0 M1 Mean (F) M0 M1 Mean (F)

ou* 8 . 7 5 11 . 80 1 0.27 8 . 7 5 1 1 .80 10. 27

F1 8 . 65 1 1 . 95 10 . 30 8 . 55 1 1 . 95 10.25

F2 8 . 55 11 . 75 10.  15 8 . 5 5 1 1 . 7 5 10.15

F3 8 . 7 5 11 .80 1 0 . 27 8 . 7 5 1 1 . 80 10.27

F4 8 . 6 5 11 . 80 1 0 . 22 8.  65 11 .75 10. 20

F5 8 . 7 5 12.  10 1 0 . 45 8 . 5 5 1 2 . 3 0 1 0 . 42

F6 8 . 55 11 .95 10.  25 8 . 75 1 2 . 1 0 10 .42

F7 8 . 70 1 2 . 2 0 1 0 . 45 8 . 7 0 1 2 . 2 0 10 .45

F8 8 . 6 5 1 2 . 3 0 1 0 . 47 8 . 6 5 11 .95 10. 30

**1 co 8 . 6 5 1 2 . 3 0 1 0.47 8.  65 1 2 . 3 0 10.47

Mean 8.  66 11 .99 1 0 . 3 2 8 . 65 11 .90 1 0.27

SEm 9 . 598 9.  195

CD CF) 0 . 2 0 0 0.  192

CD CF x M) 0.  284 0.  272



Table 51. Rabi rice - Uptake of K (kg ha *) Rice-rice-rice system

T r e a t ­
ments

1983 1984

M0 M1 Mean CF) M0 M1 Mean CF)

F0 48 . 80 6 2 .  60 55 .70 4 8 . 7 5 63.  15 55.95

F1 48 . 55 6 2 .  95 5 5 . 7 5 4 9 . 0 3 6 3 . 2 5 56.  15

F2 48 . 75 63 . 20 55 . 97 4 8 . 7 5 63 . 90 56 .32

F3 48 . 60 63 . 05 55.  82 4 9 . 2 5 64 .45 56 .35

F4 49 . 30 6 3 . 7 5 5 6 . 5 2 4 9 . 3 5 62 . 75 56 .05

F5 4 8 . 4 0 6 3 . 7 0 55.  70 48.  75 6 3 . 9 0 56 .32

F6 48 . 75 6 2 . 9 0 55 . 82 49.  70 6 3 . 4 5 56.57

F7 48 . 4 0 63 . 95 55 . 97 48 .60 64 . 15 56 .37

F8 48 . 50 64 .05 5 6 . 2 7 48 . 10 6 4 . 6 5 56 .37

F9 4 8 . 6 0 6 3 . 6 0 5 9 .  10 4 9 . 4 5 63.  70 5 6.57

Mean 4 8 . 6 6 6 3 . 3 5 ’ 5 6 . 0 0 4 8 . 9 7 63 .73 5 6.35

SEm 0 .  351 0.,369

CD (F) 0 . 7 3 5 0 .773

CD CF x M) 1 . 0 4 0 1 ,,094



The a b o v e  r e s u l t  c l e a r l y  i n d i c a t e s  t h a t  t he  uptake 

o f  P i s  n o t i c e d  in  t r e a t m e n t s  s u p p l i e d  w i t h  h i g h e r  r a t e  o f  N, 

P and K n u t r i e n t s  under  the  r i c e - r i c e - r i c e  c r o p p i n g  s y st e m.

4 . 5 . 3 . 8 .  Uptake  o f  p o t a s s i u m  kg ha-1

The r e s u l t  on t h e  u p t ak e  o f  p o t a s s i u m  in 1983 and 

1984 i s  p r e s e n t e d  in t a b l e  5 1 .  The u p t a k e  o f  p o t a s s i u m  in 

1983 was 5 6 . 0 0  kg ha 1 and in 1984 i t  was 5 6 . 3 5  kg ha In

1983 t h e  h i g h e s t  u p t a k e  o f  p o t a s s i u m  was n o t i c e d  i n  t h e  

t r e a tm e nt  Fg ( 1 0 0  : 100 : 100 % NPK) and a l l  o t h e r  t r e a t m e n t s

were  i n f e r i o r .  I n  1984 t h e  u p t a k e  o f  p o t a s s i u m  due  t o  

t r e a t m e n t  v a r i a t i o n s  a r e  n o t  s i g n i f i c a n t .  The  l a c k  o f  

s i g n i f i c a n t  e f f e c t  can be due to  t he  r e s i d u a ]  e f f e c t  o f  the 

farm y a r d  manure a p p l i e d  t o  a l l  t he  r i c e  c r o p s  a t  5 t ha-1  

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

in the p l o t  u n d e r  the  r i c e - r i c e - r i c e  s y s t e m .  T h i s  can be 

a l s o  due  t o  t h e  r e l e a s e  o f  e x c h a n g e a b l e  K u d e r  s u b m e r g e d  

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

(Ponnamperuma, 1965 ;  Barnes  e_t aj , .  , 1 9 8 6 ) .

I n  Sg s y s t e m  o f  c r o p p i n g  f o r  t h e  maximum g r a i n  

y i e l d  Fy l e v e l  o f  n u t r i e n t s  was s u f f i c i e n t  where as  f o r  the 

maximum p r o d u c t i o n  o f  p r o d u c t i v e  t i l l e r s  and 1 0 0 0  g r a i n  

weight  Fg l e v e l  o f  n u t r i e n t s  was r e q u i r e d .  For  t h e  maximum 

number o f  f i l l e d  g r a i n s  a l s o  Fy l e v e l  o f  n u t r i e n t s  was



s u f f i c i e n t .  F o r  t h e  maximum p r o d u c t i o n  o f  s t r a w  a l s o  Fg 

l e v e l  o f  n u t r i e n t s  was s u f f i c i e n t .

4.6. Fallow-rice-rice system

4 . 6 . 1 .  Khar i f  r i c e

4 . 6 . 1 . 1 .  Yie . ld  o f  g r a i n  kg ha *

The r e s u l t  on t he  g r a i n  y i e l d  o f  k h a r i f  r i c e  in

1983 and 1984 a r e  p r e s e n t e d  in t a b l e s  4a and 4 b .  The mean

y i e l d  in  1983 i s  3101 kg ha- 1  and 3098 kg ha-1 in 1984.  The

c o n t r o l  p l o t s  have  r e c o r d e d  g r a i n  y i e l d  o f  2510 kg ha * in

1983 as w e l l  a s  in  1984.

In  t h i s  s y s t e m ( S g )  t h e r e  i s  a p r o g r e s s i v e  i n c r e a s e  

in  g r a i n  y i e l d  commensurate  w i t h  the  f e r t i l i z e r  d o s e s  ( S i n g h  

and Ramamoorthy,  1 9 7 4 ) .  Du r in g  b o t h  y e a r s  t h e  t r e a t m e n t  Fg 

r e c o r d e d  t h e  maximum y i e l d  f o l l o w e d  by  Fg,  Fy and Fg which 

a r e  s i g n i f i c a n t l y  d i f f e r e n t  among t h e m s e l v e s .  A l l  o t h e ri

t r e a t m e n t s  s u c h  a s  Fg ,  F ^ , Fg w e r e  i n f e r i o r .  T h e r e  was

p r o p o r t i o n a t e  r e d u c t i o n  when the  l e v e l  o f  N and K was r e d u c e d  

in Fg and F y . The r e d u c t i o n  o f  25 p e r  c e n t  N in  Fg was more 

d e l e t e r i o u s  s i n c e  i t  has g i v e n  l o w e s t  y i e l d  when compared t o  

the  o t h e r  t r e a t m e n t s  m e n t i o n e d  a b o v e .  T h i s  i s  i n  c o n t r a s t  

w i t h  k h a r i f  r i c e  y i e l d  i n  t h e  Fg s y st e m.  The r e a s o n s  f o r  the  

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



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

i n c o r p o r a t i o n  o f  FYM as  w e l l  as s t u b b l e s  o f  t he  summer r i c e  

c r o p .

—24 . 6 .  1 . 2 .  Number o f  p r o d u c t i v e  t i l l e r s  £1*1 ■:

Th'e r e s u l t  o n t h e  number o f  p r o d u c t i v e  t i l l e r s  

p r o d u c e d  by  k h a r i f  r i c e  in  1983 and 1984 a r e  p r e s e n t e d  in 

t a b l e s  5a and 5 b .  The mean number  o f  p r o d u c t i v e  t i l l e r s  

t*T2 : r e c o r d e d  o v e r  v a r y i n g  f e r t i l i z e r  l e v e l s  in 1983 was

2 6 6 . 5 0  and i n  1984 i t  was 2 6 6 . 9 0  t i l l e r s  t*T2 The

c o n t r o l  p l o t s  r e c o r d e d  2 2 0 . 0 0  t i l l e r s  ;'W2 i n  1 9 83  and

2 2 1 . 5 0  t i l l e r s  in 1984.  maximum number o f  t i l l e r s  are

p r o d u c e d  u n de r  t he  F9 l e v e l  o f  f e r t i l i z e r s  i n  b o t h  y e a r s .  

The 100 p e r  c e n t  f e r t i l i z e r  l e v e l s  g i v e n  in  t h i s  t r e a t m e n t  

must b e  t h e  m a j o r  f a c t o r  f o r  the s u p e r i o r i t y .  Any r e d u c t i o n  

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

a b s e n c e  o f  ' n o  c r o p ’ i n  t he  summer s e a s o n .

4 . 6 . 1 . 3 .  Number o f  f i l l e d  g r a i n s  p a n i c l e - 1

■The r e s u l t  on  t h e  number o f  f i l l e d  g r a i n s  p a n i c l e  1 

i n  1983 and  1 984  a r e  p r e s e n t e d  i n  t a b l e s  6 a a n d  6 b 

r e s p e c t i v e l y .

The mean number  o f  f i l l e d  g r a i n s  p a n i c l e - 1  o v e r  

v a r y i n g  f e r t i l i z e r  l e v e l s  was 6 5 . 5 2  i n  1 9 8 3  a n d  6 5 . 0 4  i n



1984.  The c o n t r o l  p l o t s  r e c o r d e d  5 6 . 7 0  in  1983 and 5 6 . 8 5  in 

1 9 8 4 .  I n  1983 Fy r e c o r d e d  t h e  maximum n u m b e r  o f  f i l l e d  

g r a i n s  p a n i c l e  1 f o l l o w e d  by Fg and Fg which  were  on par  with 

F y .  In  1984 t h e  t r e a t m e n t  Fg ranked f i r s t  f o l l o w e d  by Fg 

w i h c h  was on p ar  w i t h  F g .  The a bo ve  r e s u l t  i n d i c a t e s  that  

f o r  t h e  maximum number o f  f i l l e d  g r a i n s  p a n i c l e - 1 , f u l l  d ose  

o f  N and a t  l a s t  and 75 p er  c e n t  each  o f  p and K i s  e s s e n t i a l  

in  f a l 1 o w - r i c e - r i c e  s y s t e m .

4 . 6 . 1 . 4 .  1000 g r a i n  w e i g h t  g

The r e s u l t s  r e c o r d e d  on 1000 g r a i n  w e i g h t  in 1983 

and 1984 a r e  p r e s e n t e d  in  t a b l e s  7 a and 7b r e s p e c t i v e l y .

The mean 1000 g r a i n  we ig ht  o v e r  v a r y i n g  f e r t i l i z e r  

l e v e l s  i n  1983 was 2 7 . 6 6  g and 2 7 . 91  g in  1984.  The c o n t r o l  

p l o t s  h av e  r e c o r d e d  a 1000 g r a i n  we ig ht  o f  2 6 . 7 5  g ( 1 9 8 3 )  and

2 6 . 6 5  g ( 1 9 8 4 ) .  I n  1983 the  h i g h e s t  1000 g r a i n  w e i g h t  o f  

2 8 . 3 0  g was r e c o r d e d  under  Fg f o l l o w e d  by  Fy and Fg which 

were  on p a r  w i t h  F g . In 1984 Fg r e c o r d e d  t he  h i g h e s t  1000 

g r a i n  w e i g h t  o f  2 8 . 6 0  g f o l l o w e d  by  F g ,  Fg and Fy w h ic h  were 

on p a r  w i t h  Fg . T h i s  i n d i c a t e s  t h a t  under  f a l 1o w - r i c e - r i c e  

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

i s  t o  b e  a p p l i e d  ( 1 0 0  p e r  c e n t  N and 50 p e r  c e n t  e a c h  o f  

recommended P and  K ) .



4 . 6 . 1 . 5 .  Y i e l d  o f  s t r a w  kg ha 1

The r e s u l t  on the  y i e l d  o f  s t r a w  in  1983 and 1984

are  p r e s e n t e d  i n  t a b l e s  8 a and 8 b r e s p e c t i v e l y .  The mean

y i e l d  o f  s t r a w  o v e r  v a r y i n g  f e r t i l i z e r  l e v e l s  in  1983 was 

3344 kg ha 1 and 3342 kg ha 1 i n  1984.  The c o n t r o l  p l o t s  

r e c o r d e d  an y i e l d  o f  2695 kg ha 1 in  1983 and 2720 kg ha 1 in 

1984.  The maximum s t r a w  y i e l d  o f  3555 kg ha - 1  was r e c o r d e d  

under  t h e  t r e a t m e n t  Fg in 1983 f o l l o w e d  by Fg which  was on 

par w i t h  Fg . A l l  o t h e r  t r e a t m e n t s  were i n f e r i o r .  In 1984

a l s o  same t e nd  was r e c o r d e d .  The a b o v e  r e s u l t s  i n d i c a t e  that

f o r  maximum s t r a w  y i e l d  u n d e r  f a  1 1 o w - r i c e - r i c e  s y s t e m  a t  

l e a s t  a f e r t i l i z e r  a p p l i c a t i o n  as  g i v e n  in Fg l e v e l  i . e . ,  

100 p e r  c e n t  N and 75 p e r  c e n t  e a c h  o f  P and K o f  recommended 

d o s e  i s  a b s o l u t e l y  r e q u i r e d .

4 . 6 . 1 . 6 .  Up ta ke  o f  n i t r o g e n  kg h a 7 1

The r e s u l t  on t h e  u p t a k e  o f  n i t r o g e n  in 1983 and
i

1984 a r e  p r e s e n t e d  i n  t a b l e s  9a and 9b r e s p e c t i v e l y .  The 

mean u p t a k e  o v e r  v a r y i n g  f e r t i l i z e r  l e v e l s  in 1983 was 6 9 . 28  

kg ha 1 a nd  6 6 . 2 7  kg ha 1 i n  1 9 8 4 .  The  c o n t r o l  p l o t s  

r e c o r d e d  an u p t a k e  o f  5 5 . 4 5  kg ha - 1  in  1983 and 5 3 . 9 5  kg ha - 1  

in 1 984 .  The maximum up ta ke  o f  7 6 . 7 0  kg ha - 1  was r e c o r d e d  

under  t r e a t m e n t  Fg f o l l o w e d  by  Fg wh ich  was on p a r  w i t h  Fg.  

In 1984 Fg r e c o r d e d  t he  maximum u p t a k e  f o l l o w e d  by  Fg which 

was on p a r  w i t h  F g .  The a b o v e  r e s u l t s  shows t h a t  upt ake  o f



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

n u t r i e n t s  t o  t h e  c r o p  in  c o m b i n a t i o n  w i t h  a t  l e a s t  75 p er  

c e n t  o f  P and K a t  t h e  recommended d o s e s .  Fy have g i v e n  a 

s i g n i f i c a n t l y  l o w e r  N u p t a k e  i n s p i t e  o f  recommended d o s e  o f  

N. T h i s  c o m b i n a t i o n  h a s  r e c e i v e d  o n l y  50 p e r  c e n t  o f  

r e c o m m e n d e d  P and K. I t  i s  t o  b e  i n f e r r e d  t h a t  i n  t h e  

a b s e n c e  o f  a d e q u a t e  q u a n t i t i e s  o f  P and K the  N upt ake  has 

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

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

4 . 6 . 1 . 7 .  P h o s p h o r u s  u p t a k e  kg ha 1

The r e s u l t  on p h o s p h o r u s  u p t a k e  in  1983 and 1984 

a r e  p r e s e n t e d  i n  t a b l e s  10a and 10b r e s p e c t i v e l y .  The mean 

u p t a k e  o v e r  v a r y i n g  f e r t i l i z e r  l e v e l s  i n  1983 was 10 .95  

kg h a - 1  and  1 0 . 9 4  kg h a - 1  i n  1 9 8 4 .  The  c o n t r o l  p l o t s

r e c o r d e d  an u p t a k e  o f  8 . 6 0  kg ha - 1  e a c h  in  1983 and 1984.  In
_ i

1983 maximum u p t a k e  o f  1 1 . 9 5  kg ha was r e c o r d e d  under the  

t r e a t m e n t  Fg f o l l o w e d  b y  Fg w h i c h  i s  on par  w i t h  F g .  In 1984 

t h e  maximum u p t a k e  o f  1 1 . 9 0  kg ha - 1  was under  Fg f o l l o w e d  by 

Fg and Fy w h i c h  were  on  p a r  w i t h  F g .  The a b o v e  r e s u l t s

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

w i t h  i n c r e a s e d  s u p p l y  o f  N, P and K ( R a s t o g i  e_t a t .  , 19 81 ) .



The r e s u l t  on t he  u p t a k e  o f  p o t a s s i u m  in  1983 and 

1984 a r e  p r e s e n t e d  in  t a b l e s  11a and l i b .  The mean up ta ke  o f  

p o t a s s i u m  o v e r  v a r i o u s  f e r t i l i z e r  l e v e l s  in  1983 was 81.11 

kg h a - 1  and 6 1 . 3 1  kg h a - 1  i n  1 9 8 4 .  The  c o n t r o l  p l o t s  

r e c o r d e d  4 8 . 2 5  kg ha - 1  in  1983 and 4 8 . 5 0  kg ha - 1  in 1984.  In

1983 maximum u p t a k e  o f  6 7 . 0 0  kg  h a - 1  wa s  r e c o r d e d  i n  Fg 

f o l l o w e d  by Fg w h i ch  was on p a r  w i t h  F g.  I n  1984 the maximum 

u p t ak e  o f  6 8 . 4 5  kg ha - 1  was in  Fg f o l l o w e d  by  Fg and Fy which 

were on par  w i t h  F g .  In g e n e r a l  t h e r e  was a p r o g r e s s i v e  

i n c r e a s e  in t he  u p t a k e  o f  p o t a s s i u m  f ro m t r e a t m e n t s  Fj  t o  Fg 

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

w i th  h i g h e r  r a t e  o f  a p p l i c a t i o n  o f  n u t r i e n t s  s u c h  as N, P and 

K (Sharma and R a j e n d r a  P r a s a d ,  1 9 8 0 ) .

4 . 6 . 2 .  Rab i r  i c e

4 . 6 . 2 . 1 .  Y i e l d  o f  g r a i n  kg ha - 1

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

(1 983  and 19 84 )  i s  p r e s e n t e d  i n  t a b l e  52 .  The mean y i e l d  o f  

g r a i n  i n  1983 a s  w e l l  as  i n  1984 was 2833 kg ha- 1 . The 

h i g h e s t  y i e l d  o f  2879 kg ha - 1  was r e c o r d e d  under  Fg i n  1983 

and a l l  o t h e r  t r e a t m e n t s  e x c e p t  F^ and Fq were on p a r .  In

1984 t h e  h i g h e s t  y i e l d  o f  2829- kg h a - 1  was r e c o r d e d  under  Fg 

and a l l  o t h e r  t r e a t m e n t s  w e r e  i n f e r i o r  t o  i t .  The  a b o v e

4.6.1.8. Uptake of potash kg ha-1



i

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

d o s e s  a p p l i e d  t o  the  k h a r i f  c r o p  a t  Fg l e v e l  ( 1 0 0  p e r  c e n t  o f  

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

t o  t h e  s u c c e e d i n g  r a b i  c r o p  u n d e r  t h e  f a  1 1 o w - r i c e - r i c e  

c r o p p i n g  s y s t e m .  T h i s  can be due t o  t he  non i n h e r i t e n c e  o f  

s o i l  n u t r i e n t s  f rom the f a l l o w  to the  s u c c e e d i n g  r i c e  c r o p s .

4 . 6 . 2 . 2 .  Number o f  p r o d u c t i v e  t i l l e r s  i*2 :-

The r e s u l t  on t h e  number o f  p r o d u c t i v e  t i l l e r s  

" fli2' in  1983 and 1984 i s  p r e s e n t e d  in  t a b l e  53 .  The mean 

number in  1983 i s  2 5 0 . 3 2  CM2 ' and i n  1984 i t  i s  2 5 0 . 1 2

-2.The h i g h e s t  number o f  p r o d u c t i v e  t i l l e r s  .19 . was 

p r o d u c e d  u n d e r  t h e  t r e a t m e n t  Fg i n  b o t h  1 9 8 3  a nd  1984  

f o l l o w e d  b y  Fg and Fy . The i o w e s t  n u m b e r  o f  p r o d u c t i v e  

t i l l e r s  were  p r o d u c e d  in.  t r e a t m e n t s  Fq and Fj  . The a bove  

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

p r o d u c t i v e  t i l l e r s  n u t r i e n t s  at recommended l e v e l s  s h o u l d  be 

a p p l i e d  t o  t h e  r i c e  c r o p .  In t h i s  c a s e  t h e  r e s i d u a l  e f f e c t  

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

Fg,  Fg and Fy t o  the  k h a r i f  c r o p  might  h a v e  r e s u l t e d  i n  some 

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

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



Table 52. Rabi rice-yield of grain (kg ha *) Fal low—rice—r ice
system

T r e a t ­
ments

1983 1984

M0 M1 Mean ( F) M0 Mi Mean (F)

F 0 2502 3089 2795 2510 3105 2807

F 1 2508 3141 2824 2512 3095 2803

F 2 2468 3099 2783 2470 3100 2785

F3 2493 3192 2842 2522 3160 2841

F4 2536 3068 2802 2540 3069 2804

F5 2528 2166 2847 2497 3200 2848

F 6 2552 3154 2853 2566 3165 2865

F7 2501 3175 2838 2515 3160 2837

F 8 2516 3189 2852 2487 3195 2841

F9 2593 3207 2900' 2600 3210 2905

Mean 2519 3148 2833 2522 3145 2833

S£m 1 8 . 6 9  

CD(F)

CD (Fxm) 5 5 . 3 3

39 . 12

1 6 . 72

4 9 . 4 9

3 4 . 9 9



"7Table 53. Rabi r i c e  - No. of p r o d u c t i v e  tillers 71
Fal1ow-rice-rice system

T r e a t ­
ments

1983 1984

M0 Mean CF) M0 M1 Mean CF)

F 0 2 2 5 . 5 0 2 6 3 . 5 0 2 4 4 . 5 0 2 2 4 . 0 0 2 6 5 . 5 0 244 .75

F 1 2 2 5 . 0 0 2 6 5 . 0 0 2 4 5 . 0 0 2 2 6 . 0 0 2 6 5 . 0 0 2 4 5 . 0 0

F 2 2 2 9 . 0 0 2 6 8 . 5 0 2 4 8 . 7 5 2 2 8 . 0 0 2 6 9 . 5 0 2 4 8 . 7 5

F3 2 2 8 . 0 0 2 6 8 . 5 0 2 4 8 . 3 5 2 2 8 . 0 0 2 7 1 . 0 0 2 4 9 . 5 0

F4 2 3 0 . 0 0 2 7 1 . 5 0 2 5 0 . 7 5 2 3 0 . 0 0 2 7 2 . 5 0 2 5 1 . 2 5

FS 2 2 8 . 0 0 2 7 1 . 0 0 2 4 9 . 5 0 2 2 8 . 5 0 2 7 3 . 5 0 2 5 1 . 0 0

F 6 2 3 0 . 5 0 2 7 5 . 0 0 2 5 2 . 7 5 2 2 5 . 5 0 2 7 5 . 5 0 2 5 0 . 5 0

F7 2 2 9 . 5 0 2 7 8 . 5 0 2 5 4 . 0 0 2 2 5 . 5 0 2 7 9 . 0 0 2 5 2 . 2 5

F 8 2 2 8 . 0 0 2 7 9 . 0 0 2 5 3 . 5 0 2 2 6 . 0 0 2 7 9 . 0 0 2 5 2 . 5 0

F9 2 3 1 . 0 0 2 8 1 . 5 0 2 5 6 . 2 5* 2 2 9 . 0 0 2 8 1 . 5 0 2 5 5 . 2 5

Mean 2 2 8 . 4 5 2 7 2 . 2 0 2 5 0 . 3 2 2 2 7 . 0 5 2 7 3 . 2 0 2 5 0 . 1 2

S£m 3 . 3 1 0 2 . 514

CD CF) 6 . 929 5 . 2 6 2

CD CF x M) 9 . 7 9 9 7. 442



Table 54. Rabi rice - Number of filled grains panicle *
Fal1ow—rice-rice system

T r e a t ­
ments

1983 1984

MO Ml Mean CF) MO Ml Mean CF)

FO 57 . 25 6 3 . 2 5 60.  25 57 . 10 63 . 50 6 0 . 3 0

FI 57 . 85 6 3 . 0 5 6 0 . 4 5 57 . 80 63 . 45 6 0 . 6 2

F2 5 9 . 0 0 6 2 . 3 5 6 0 . 6 7 58 . 60 62 .  1 0 6 0 . 3 5

F3 57 . 30 64 . 00 60.  65 57 . 05 6 4 . 0 0 60.  52

F4 5 7 . 4 5 63 . 60 6 0 . 5 2 5 8 . 0 5 6 3 . 6 5 60.  85

F5 57 . 20 64 .35 6 0 . 7 7 5 7 . 5 0 64 . 30 6 0 . 9 0

F6 58 . 80 6 3 . 0 0 60.  90 58 . 50 63 . 00 6 0 . 7 5

F7 58 .05 6 4 . 0 0 61 . 0 2 57 . 90 63.  95 6 0 . 9 2

F8 5 9 . 0 0 64 .20 61 . 60 58.  80 64.  10 61 .45

F9 58 . 45 63.  75 • 6 1 . 1 0 5 8 . 6 0 6 3 . 9 0 61 .25

Mean 58 . 03 6 3 . 5 5 6 0 . 7 9 5 7 . 9 9 63 . 59 6 0 . 7 9

SEm 0 . 3 7 2 0 . 280

CD CF) 0 . 7 7 9 0 . 5 8 6

CD CF x M) 1 . 1 0 1 0 . 829



4 . 6 . 2 . 3 .  Number o f  f i l l e d  g r a i n s  p a n i c l e  1

The r e s u l t  on the  number o f  f i l l e d  g r a i n s  p a n i c l e  * 

on 1983 and 1984 a r e  p r e s e n t e d  on t a b l e  54.

The number b o t h  in  1983 and 1984 was 6 0 . 7 9  g r a i n s  

p a n i c l e - * .  I n  b o t h  y e a r s  t h e  t r e a t m e n t s  F g ,  Fg and Fy 

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

number o f  f i l l e d  grams p a n i c l e - *.  In Fy and Fg ev e n  though 

o n l y  l e s s e r  q u a n t i t i e s  o f  P and K a r e  g i v n  in the  k h a r i f  

s e a s o n  some o f  t h e  s o i l  P must have b ee n made a v a i l a b l e  by 

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

(Ponnamperuma,  1965 ;  B a r n e s ,  1 9 86 ) .

4 . 6 . 2 . 4 .  1000 g r a i n  w e i g h t  ( g )

The r e s u l t  o n t h e  1000 g r a i n  w e i g h t  r e c o r d e d  i n  

1983 and 1984 i s  p r e s e n t e d  i n  t a b l e  55.  The mean w e i g h t  o f  

1000 g r a i n s  r e c o r d e d  o v e r  v a r y i n g  f e r t i l i z e r  l e v e l s  in  1983 

was 2 7 . 1 4  g and i n  1984 was 2 7 . 2 4  g .  The h i g h e s t  1000 g r a i n  

w e i g h t  r e c o r d e d  i n  1983 was in  t h e  t r e a t m e n t  Fg f o l l o w e d  by 

Fg and Fg w h i c h  were on p ar  w i t h  F g .  In 1984 t he  h i g h e s t  

1000 g r a i n  w e i g h t  was r e c o r d e d  in  Fg f o l l o w e d  by  Fg and Fg 

w h i c h  w e r e  on p a r  w i t h  F g .  . T r e a t m e n t s  Fg (75  ; 100 : 100 per  

c e n t  o f  recommended NPK d o s e )  have  b eh av e d  on p ar  w i t h  Fg 

w i t h  f u l l  recommended d o s e  o f  N, P and K. Fy i s  f o u n d  t be



s i g n i f i c a n t l y  i n f e r i o r  t o  t h e  a b o v e  me nt i on ed  t r e a t m e n t s  in 

b o t h  t h e  y e a r s .  T h i s  sh ow s  t h a t  P and  K i s  a b s o l u t e l y  

e s s e n t i a l  f o r  g r a i n  f i l l i n g  a nd  i n c r e a s i n g  t h e  1 0 0 0  g r a i n  

w e i g h t .  T h i s  i s  a l l  t he  more c l e a r  wh ere ,  in Fg when P and K 

was g i v e n  a t  100 p e r  c e n t  become on p a r  w i t h  Fg and Fg.

4 . 6 . 2 . 5 .  Y i e l d  o f  s t r a w  i n ( k g  ha * )

The r e s u l t  on the  y i e l d  o f  s t r a w  in 1983 and 1984 

a r e  p r e s e n t e d  i n  t a b l e  56 .

The mean y i e l d  o f  s t r a w  o v e r  v a r y i n g  f e r t i l i z e r  

l e v e l s  i n  1983 was 2553 kg ha- * and in 1984 i t  was 

2566 kg ha - *.  The h i g h e s t  s t r a w  y i e l d  r e c o r d e d  i n  1983 was 

under t h e  t r e a t m e n t  Fg f o l l o w e d  by  Fg and Fy wh ich  were on 

par w i t h  F g . S t r aw y i e l d  i s  m a i n l y  a f u n c t i o n  o f  n i t r o g e n  

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

in k h a r i f  e x h i b i t e d  r e s i d u a l  e f f e c t  in  r a b i .  A l s o  the  50 per  

c e n t  d e f i c i t  o f  P and K . in  Fy must h av e  been made g ood  by 

r e l e a s e  f r om  s o i l  a s  e x p l a i n e d  e a r l i e r .

4 . 6 . 2 . 6 . Up ta ke  o f  n i t r o g e n ( k g  ha - * )

The r e s u l t  on  t he  u p t a k e  o f  n i t r o g e n  in 1983 and 

1984 i s  p r e s e n t e d  i n  t a b l e  5 7 .  The mean uptake  o f  n i t r o g e n  

o v e r  v a r y i n g  f e r t i l i z e r  l e v e l s  i n  1983 was 6 5 . 0 4  kg ha- * and



Table 55. Rabi rice-1000 grain weight (g) Fal1ow-riue-rice system

T r e a t ­
ments

1983 1984

MO Ml Mean (F) MO . Ml Mean ( F)

FO 2 6 . 3 5 2 7 . 5 0 20.  92 26 . 35 27 . 70 27 .0

FI 26 . 60 2 7 . 5 5 27 . 07 26 . 60 27 .75 27 . 17

F2 26 .25 27 . 50 26 . 87 26 . 60 28 . 25 27 . 42

F3 2 6 . 3 0 2 7 . 9 0 27.  10 2 6 . 4 0 27 . 90 27 . 15

F4 2 6 . 2 5 28 . 05 27 . 15 26 . 70 28 . 30 2 7 . 5 0

F5 26.  25 27 . 70 2 6 . 9 7 2 6 . 4 0 28 .30 2 7 . 3 5

F6 26.  55 28 . 1 0 2 7 . 3 2 2 6 . 4 0 28 . 0 0 27.  20

F7 26 . 40 28 .05 2 7 . 2 2 26 . 40 2 7 . 4 5 26.  92

F8 26 . 50 28 . 1 0 2 7 . 3 0 26 .45 2 8 . 0 0 27 . 22

F9 26 . 55 28 .50 27 . 52 2 6 . 5 5 28 . 35 27 . 45

Mean 26 .40 27 . 89 27.  14 2 6 . 4 8 2 8 . 0 0 27 . 24

SEm 0 . 1 8 0

CD CF)

CD CF x M) 0.535
0 . 3 7 8

0 .  192 

0 .  569

0 . 4 0 3



Table 56. Rabi rice-yield of straw (kg ha Fallow-rice-rice
system

T r e a t ­
ments

1983 1984

MO Ml Mean( F) MO Ml Mean(F)

F 0 2462 2674 2568 2461 2679 2570

F 1 2441 2688 2564 2458 2703 2580

F 2 2425 2691 2558 2434 2688 2561

F3 2472 2664 2568 2464 2670 2568

F4 2456 2673 2565 2442 2694 2568

F5 2457 2716 2586 2463 2721 2592

F 6 2449 2696 2573 2467 2712 2589

F7 2460 2711 2586 2474 2731 2602

00 2 470 2734 2602 2577 2667 2622

F9 2508 2674 2591 2505 2683 2594

Mean 2497 2631 2564 2501 2628 2566

SEm 7 . 34 2 1 . 78

CD(F) 15.  36 4 5 . 3 8

CD(FxM) 2 1 . 72 64 CD



T a b l e  5 7 . Rabi r i c e - U p t a k e o f  N ( kg ha * )  F a l 1o w - r i c e - r i c e  system

T r e a t -
tfi a « f p _

1983 1984
016111 S

MO Ml Mean ( F) MO Ml Mean (F)

FO 53 . 25 76.  70 64 . 97 53.  50 76 .65 6 5 . 07

FI 52 . 85 76 . 50 64 . 67 53 . 90 ■ 7 7 . 1 0 6 5 . 0 0

F2 5 3 . 4 5 77 . 15 64 . 80 53 . 00 77 . 10 65 .05

F3 5 2 .  70 77 . 30 65 .00 52 .45 7 7 . 4 0 64 . 92

F4 52 . 75 76.  70 64 . 72 53.  50 77 . 35 65 .42

F5 5 3 . 0 5 7 6 . 8 5 64 . 95 53 .85 7 6 . 9 0 6 5 . 3 7

F6 53 . 40 76 . 65 65 . 02 52.  80 7 6 . 9 5 64 . 87

F7 5 3 . 5 0 76 . 80 65 . 15 53 . 40 77 . 50 6 5 . 4 5

F8 5 3 . 5 5 77 .40 6 5 . 4 7 53.  00 77 .90 6 5 . 4 5

F9 5 3 . 2 0 78 .  10 6 5 . 6 5 53 . 55 78 . 10 6 5 . 8 2

Mean 53 . 07 7 7 . 0 1 ’ 6 5 . 0 4 53 . 19 7 7 . 2 9 6 5 . 2 4

SEm 0 . 278 0 . 280

CD (F) 0 . 5 8 3 0 . 5 8 6

CD (F x M) 0 . 825 0 . 829



JL xJ 'iJ

T a b l e  5 8 . Rab i r i c e  -  Uptake o f  P Ckg ha *)  F a l l o w - r i c e - r i c e  s y s t e n

T r e a t -
m a n f n _

1983 1984
men t s

M0 M1 Mean ( F ) M0 M1 Mean (F)

Fo 8 . 55 11 .75 1 0 . 1 5 8 . 75 1 1 .70 1 0 . 2 2

F 1 8 . 75 12.25 10.  50 8 . 7 5 12.  30 10.52

F 2 8 . 60 1 2 . 2 0 1 0 . 4 0 8 . 6 5 12.  30 10.47

F3 8 . 75 11 .85 10.  30 8 . 7 5 11 . 85 10.30

F4 8 . 65 1 2 . 00 10.  32 8 . 6 5 1 2 . 0 0 10.32

F5 9 . 2 5 1 2 . 0 0 1 0 . 62 9 . 2 5 1 2 . 0 0 10.62

F 6 9 . 10 1 2 . 1 0 1 0  . 60 9.  10 1 2 . 1 0 10.60

F7 9 . 0 5 12 .25 10 . 65 9 . 2 5 12.  25 10.75

F8 9 . 2 5 12 .30 1 0 . 7 7 9 . 3 5 1 2 . 3 0 10.82

F9 9 . 0 5 1 2 . 3C 1 0 . 6 7 9 . 0 5 1 2 . 3 0 10.67

Mean 8 . 9 0 12. 1C 1 0 . 5 0 8 . 95 1 2 . 1 1  . 10.53

SEm 0 . 108 9 . 9 4 0

CD CF) 0 . 2 2 6 0.208

CD (F x M) 0 . 3 2 0 0 . 2 9 4



in  1984 i t  was 6 5 . 2 4  kg ha- *.  The h i g h e s t  up tak e  o f  n i t r o g e n  

in 1983 as  w e l l  a s  in 1984 was r e c o r d e d  in  t h e  t r e a t m e n t  Fg 

f o l l o w e d  by Fg and Fy w h i c h  w e r e  on p a r  w i t h  F g .  T h i s  

i n d i c a t e s  t h a t  h i g h e r  N g i v e n  t o  t h e  s o i l  h i g h e r  u p t a k e .  The 

a v a i l a b i l i t y  o f  t h e  P and K from the  s o i l  in t r e a t m e n t s  Fy 

a n d  Fg a l o n g  w i t h  t h e  a d d e d  P a n d  K a l s o  m u s t  h a v e  

c o n t r i b u t e d  in e n s u r i n g  s u f f i c i e n t  u p t ak e  o f  n i t r o g e n .

4 . 6 . 2.  7.  Uptake o f  p h o s p h o r u s  (kg ha * )

The r e s u l t  on the  u p t ak e  o f  p h o s p h o r u s  in 1983 and 

1984 i s  p r e s e n t e d  in t a b l e  58.  The mean u p t ak e  o f  p h o s p h o r u s  

o v e r  v a r y i n g  f e r t i l i z e r  l e v e l s  in 1983 was 1 0 . 5 0  kg ha- * and 

i n  1 9 8 4  i t  was  1 0 . 5 3  kg ha * .  T h e  h i g h e s t  u p t a k e  o f  

p h o s p h o r u s  in 1983 was r e c o r d e d  i n  t r e a t m e n t  F g ,  f o l l o w e d  by 

Fg and F y ,  w h i ch  were on p ar  w i t h  Fg. I n  1984 t h e  h i g h e s t  

up tak e  was r e c o r d e d  in t r e a t m e n t  F g ,  f o l l o w e d  by Fy and Fg 

which a l s o  were on par  w i t h  F g . T r e a t m e n t s  r e c e i v i n g  100,  75 

and e v e n  50 p e r  c e n t  o f  t h e  r e c o m m e n d e d  P g a v e  e q u a l  P 

u p t a k e .  The b a l a n c e  q u a n t i t y  o f  P i n  Fg and Fy must have 

come f rom t h e  s o i l  e s p e c i a l l y  in  t h e  p r e s e n c e  o f  h i g h e r  l e v e l  

o f  N C S r e e n i v a s a l u  Reddy ,  1 9 8 8 ) .

4 . 6 . 2 . 8 . Uptake o f  p o t a s h ( k g  ha- * )

The r e s u l t  on t h e  u p t a k e  o f  p o t a s s i u m  in  1983 and 

1984 i s  p r e s e n t e d  in  t a b l e  59 .  The mean u p t a k e  o f  p o t a s s i u m



o v e r  v a r y i n g  f e r t i l i z e r  l e v e l s  i n  1983 was 5 6 . 3 1  kg ha * and 

i n  1 9 8 4  i t  w a s  5 6 . 2 4  kg  h a - 1 . T h e  h i g h e s t  u p t a k e  o f  

p o t a s s i u m  i n  1983 was in  t r e a t m e n t  Fg f o l l o w e d  b y  F g ,  Fg and

Fy w h i c h  w e r e  o n p a r  w i t h  Fg . I n  1 9 8 4  a l s o  t h e  h i g h e s t

u p t a k e  was  r e c o r d e d  i n  Fg f o l l o w e d  b y  Fy , F g and  F g .  K 

up tak e  a l s o  more o r  l e s s  f o l l o w s  t he  t r e n d  as  t h a t  o f  P

u p t a k e .  1 0 0  p e r  c e n t  recommended d o s e  o f  K i n  k h a r i f  has

d e f i n i t e l y  p r o d u c e d  a c l e a r  r e s i d u a l  e f f e c t  due t o  the  known 

r e a s o n s . '  Even in  t r e a t m e n t s  w h i ch  r e c e i v e d  75 and 50 per  

c e n t  o f  t h e  recommended K c o u l d  come u p t o  the  l e v e l  o f  1 0 0  

per  c e n t  p r o b a b l y  due tp r e l e a s e  o f  K f rom t h e  s t u b b l e s  o f  

the  k h a r i f  c r o p .

I n  Sg s y s t e m  i n  b o t h  k h a r i f  a n d  r a b i  f o r  t h e  

maximum g r a i n  y i e l d  f u l l  recommended d o s e  o f  n u t r i e n t s  a r e  

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

t i l l e r s ,  f i l l e d  g r a i n s  p a n i c l e - * and 1 0 0 0  g r a i n  w e i g h t  a l s o  

recommended q u a n t i t i e s  a r e  r e u i r e d .  However i n  t r e a t m e n t s  

wh ich  r e c e i v e d  75 and 50 p e r  c e n t  o f  t h e  recommended P and K 

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

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

s o i l  c o n c u r r e n t l y  a s  w e l l  a s  cummu1 a t i v e 1y . T h e  r e s i d u a l  

e f f e c t  i n  r a b i  a l s o  i s  e x h i b i t e d  m o r e  o r  l e s s  o n t h e  same 

p a t t e r n .



Table 59. Rabi rice-Uptake of K (kg ha-1) Fallow-rice-rice system

T r e a t ­
ments

1983 1984

M0 M1 Mean ( F) M0 M1 Mean (F)

F 0 48 . 25 63.  10 55 . 67 48.  50 63 . 20 55.  85

F 1 48 . 70 63 . 80 56 . 25 4 8 . 7 5 63 .20 55 . 97

F 2 48 . 70 63 . 05 55 . 87 4 8 . 4 0 63 . 90 56 . 10

F3 48 . 75 6 3 . 6 5 5 6 . 2 0 48 . 95 63 . 10 56 . 02

F4 4 8 .  75 64 . 00 56 . 37 49 . 50 6 2 . 9 5 5 6 . 22

FS 48 . 85 64 .05 56 . 45 4 8 . 4 0 63 .70 5 6 . 0 5

F 6 48 . 65 64 . 50 5 6 . 5 7 4 9 . 0 0 63 . 90 5 6 . 45

F7 4 9 . 0 0 6 3 . 9 0 56 .45 4 8 . 8 0 64 .30 56 .55

F 8 49 . 25 6 4 . 2 5 56 .75 48 .75 6 4 . 7 0 5 6 . 7 2

F9 4 8 . 9 0 64.  10 56 . 50 4 9 . 3 0 63 . 70 5 6 . 5 0

Mean 4 8 .  78 6 3 . 8 4 56 .31 4 8 . 8 3 63 .65 56.  24

SEm 0 . 2 6 4 0,,306

CD ( F) 0 . 5 1 5 0 . 6 4 2

CD (F x M) 0 . 7 2 8 0 .,908



4 . 7 .  N u t r i e n t  s t a t u s  o f  t h e  s o i l  a f t e r  one  and two y e a r s  o f  

c r o p  s e q u e n c e s

4 . 7 . 1 .  Ni t r o g e n

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

s e q u e n c e  ( t a b l e  6 0 )  u)ft.s n o t  s i g n i f i c a n t  d u e  t o  v a r i o u s  

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

t h e r e  (.s a t r e n d  o f  p l o t s  h a v i n g  h i g h e r  N s t a t u s  than Mq 

p l o t s  w h i c h  i s  q u i t e  n a t u r a l .  A f t e r  two y ea r  c r o p  s e q u e n c e s  

( t a b l e  6 1 )  t he  p l o t s  under  S 2 M̂  have  g i v e n  maximum N s t a t u s .  

A l l  t h e  Mj t r e a t m e n t s  a r e  on par  r e g a r d i n g  N s t a t u s  o n l y ,  

w h i ch  e x h i b i t  r e s i d u a l  e f f e c t .  T h e r e  i s  no d i f f e r e n c e  in N 

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

s e q u e n c e .  T h i s  c an  b e  due t o  t h e  l o s s  o f  N on v o  1a t a 1i s a t i o n  

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

t he  c r o p s .

4 . 7 . 2 .  P h o s p h o r u s

The s t a t u s  o f  p h o s p h o r u s  a f t e r  o n e  a nd  two  y e a r  

c r o p  s e q u e n c e s  ( T a b l e s  62 and 6 3 )  w a re  n o t  s i g n i f i c a n t  o v e r  

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

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

aluminum p h o s p h a t e  un de r  t h e  a c i d i c  n a t u r e  o f  t h e  e x p er i me n t  

s i t e  (pH 5 . 3 )  w i t h  h i g h  c o n t e n t  o f  i r o n  and aluminum.



Table 60. Available nitrogen status of soil after one year crop sequence (kg ha

F e r t i l i t y
levels

S 1 S 2 S3

Cropping systems 

S4 S5 S6 Mean

*0 207.27 207.75 206.73 206.85 206.19 205. 51 206.76

M1 215.83 214.37 215.17 214.76 214.43 215.03 215.03

Mean 211.40 211.80 210.50 2 1 1 . 0 0 210.44 209. 90

F e r t i l i t y  
levels o f  
Rabi crops F0  F 1 F 2

F e r t i l i t y  levels  o f  kharif  r i ce  

F3 F4 f 5 F 6 F7 F8 F9 Mean

*0 206.87 206.64 206.82 205.93 206.81 206.89 206.62 206.18 207.22 207.20 206.76

214.52 214.63 214.61 214.89 214.95 214.68 215.07 215.64 216.24 215.06 215.03

Mean 210.69 210.63 210.71 210.41 210.88 210.78 210.84 210.91 211.73 211.13

SE/ Plot  0.941 CD (S x M) = 0.503 CD (F x M) = 0.681 ■C
050

LV



Table 61. Available nitrogen status of soil after two year crop sequence (kg ha

Cropping system
F e r t i l i t y  
levels o f  
Rabi r i ce

S1 S2 S3 S4 S5 S6 Mean

“ o 207.69 207.57 211.61 206.84 206.35 205.53 207.59

M1 216.22 216.23 215.05 215.64 215.63 215.23 215.66

Mean 211.90 211.90 213.30 211.20 210.90 210.30

F e r t i l i t y  F e r t i l i t y  levels  o f  kharif  r i c e
levels  of
Rabi crops Fq Fĵ  F2  Fg F4 Fg Fg Fy Fg Fg Mean

207.02 206.85 206.84 206.15 215.52 207.11 207.59

215.68 215.42 215.62 216.06 216.79 215.85 215.66

211.14 211.23 211.11 211.11 216.15 211.47

SE/ Plot  4.5166 CD (S x M) = 4.04 CD (F x M) = 5.22

Mq 206.44 206.85 206.77 206.72

Mj 214.92 214.98 215.55 215.74

Mean 210.67 210.77 210.17 211.23



Fig.e. Nitrogen status of soil after
first and second year crop sequences

in different cropping systems
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Table 62. Available phosphorus status of soil after one year crop sequence (kg ha

Cropping system
F e r t i l i t y
1 eve 1 s S 1 S2 S3 S4 S5 S6 Mean

*0 14.73 14.76 14.91 14.60 14.70 14.57 14.71

M1 14.77 14.92 14.80 14.70 14.70 14.62 14.75

Mean 14.75 * 14.84 14.85 14.65 14.70 14.60

F e r t i l i t y  F e r t i l i t y  levels  o f  kharif  r i c e
levels  of
Rabi crops Fq F^ F2  Fg F^ Fg Fg Fy Fg Fg Mean

14.87 14.77 14.77 14.80 14.71

14.86 14.80 14.73 14.84 14.75

14.86 14.78 14.75 14.82

14.41 14.67 14.70 14.68 14.85 14.60

14.61 14.69 14.69 14.82 14.84 14.63

14.51 14.68 14.69 14.75 14.84 14.61

SE/ Plot 0.1432



Table 63. Available phosphorus status of soil after two year crop sequence (kg ha *)

F e r t i l i t y
1eve1s S1 S2 S3

Cropping systems 

S4 S5 S6 Mean

MO 14.86 14.92 14.95 14.66 14.73 14. 73 14.81

M1 14.02 14.03 14.92 14.66 14.80 14.80 14.85

Mean 14.80 14.90 14.60 14.70 14.70

F e r t i l i t y  
levels o f  
Rabi crops F0 F1 F2

F e r t i l i t y  levels  o f  kharif  

F3 F4 F5

r i c e

F6 F7 F8 F9 Mean

Mo 14.54 14.85 14.77 14.81 14.81 14.82 14.95 14.81 14.81 14.92 14.81

M1 14.67 14.83 14.77 14.82 14.84 14.75 14.96 14.94 14.95 15.00 14.85

Mean 14.61 14.84 14.27 14.81 14.82 14.78 14.95 14.87 14.88 14.96

SE/ Plot  0.1175
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Table 64. Available potassium status of soil after one year crop sequence (kg ha-1)

F e r t i l i t y  
1eve1s

iijiiii
CO 

1i S2 S3

Cropping systems 

S4 s5 S6 Mean

Mo 166.79 165.94 164.97 165.17 165.70 164.48 165.51

M1 171.41 179.04 179.07 179.13 179.55 179.59 177.92
Mean 68.90 172.40 172.00 172.10 172.60 172.00

F e r t i l i t y  
levels of  
Rabi crops F0 F1 F 2

F e r t i 1i ty  

F3

levels o f  kharif  

F4 F5

r i ce

F6 F7 F8 Fg Mean

MO 167.15 165.79 164.50 166.44 165.22

M1 179.69 179.38 179.38 179.04 179.01

Mean 173.42 172.62 171.97 172.74 172.12

SE/ Plot  7.250 CD (S x M) -  6.48 CD (F x M) = 8,37



Table 65. Available potassium status of soil after fcwqyear crop sequence (kg ha-1)

F e rt i 1ity 
1 eve Is

S 1 S2

Cropping systems 

S3 s4 S5 S6 Mean

Mo 162.19 161.85 161.51 ' 161.87 161.75 161.69 161.81

M1 172.50 171.45 172.61 172.04 172.20 173.20 172.33
Mean 167.35 166.65 167.06 166.96 166.97 167.45

F e r t i l i t y  
levels of  
Rabi crops

F 0  F 1

CM 
I 

*
1

F e r t i l i t y  levels  o f  kharif  

F3 F4 F5

ri ce

F6 F7 F8 F9 Mean

MO 161.76 161.57 161.81 161.90 161.96 162.27 162.05 161.60 161.31 161.87 161.81

M 1 172.49 172.75 172.47 172.57 171.86 172.12 172.06 172.40 172.72 171.92 172.33
Mean 167.12 167.16 167.14 167.24 166.91 167.19 167.06 167.00 167.01 166.89

SE/ Plot 0.778 CD (S x M) = 0.696 CD (F x M) = 0.898

90
?,



Fig.#. Potassium status of soil after
first and second year crop sequences

in different cropping systems
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Cropping systems
F e r t i l i t y

Table 66. Organic carbon ( percentage) of the soil after one year crop sequence (kg ha~*)

levels S1 S2 S3 S4 S5 S6 Mean

MO 1.287 1.289 1.289 1.293 1 .283 1.278 1.287

M1 1.288 1.288 1.290 1.292 1.282 1.282 1.287

Mean 1.287 1.288 1.289 1.292 1.282 1.280

F e r t i l i t y  F e r t i l i t y  levels  o f  kharif  r i ce
levels  of
M) i  crops F0 F1 F2 F3 F4 F5 F6 F7 00 F9 Mean

MO 1.287 1.285 1.287 1.288 1.283 1.286 1.290 1.285 1.285 1.286 1.287

Ml 1.284 1.290 1.286 1.287 1.282 1.287 1.290 1.291 1.284 1.292 1.287

Mean 1.285 1.287 1.288 1.287 1.285 1.285 1.288 1.290 1.284 1.286

SE/ Plot 0.0053

CO
Cj
*-4



Table 67. Organic carbon (percentage) of the soil after two year crop sequence (kg ha

Cropping system
F e r t i l i t y
levels S2  Sg Sg Sg Mean

Mq 1.286 1.290 1.288 1.294 1.280 1.277 1.286

Mt 1.287 1.287 1.290 1.290 1.282 1.282 1.286

Mean 1.286 1.288 1.289 1.292 1.281 1.279

F e r t i l i t y  F e r t i l i t y  l evels  o f  kharif  r i c e
levels  o f
■labi crops F0 F1

1 [
to

1 i

F3 F4 F5 F6 F7 F8 ftF CD Mean

1.283 1.285 1.289 1.288 1.286 1.283 1.288 1.288 1.283 1.286 1.286

Mi 1.285 1.286 1.285 1.287 1.285 1.285 1.288 1.289 1.284 1.290 1.286

Moan 1.284 1.285 1.287 1.287 1 ,285 1.280 1.288 1.288 1.283 1.288

SE/ Plot 0.0066



4 . 7 . 3 .  Po t a s h

A f t e r  one  y e a r  ( T a b l e  6 4 )  maximum v a l u e  o f  p o t a s h  

s t a t u s  was o b t a i n e d  i n  SgMj . A l l  o t h e r  c o m b i n a t i o n s  o f  SxM^ 

a re  on p a r  w i t h  SgMj and S^Mj b e i n g  s i g n i f i c a n t l y  i n f e r i o r .  

A l s o  SxMq c o m b i n a t i o n s  a r e  a l s o  s i g n i f i c a n t l y  i n f e r i o r .  T h i s  

can be due t o  the  h i g h  f o r a g i n g  o f  t h e  K by the  c a s s a v a  c r o p  

under t h e  s y s t e m and l o s s  o f  K due  t o  l e a c h i n g .  A f t e r  two 

year  s e q u e n c e  ( t a b l e  6 5)  p l o t s  u n d e r  a l l  t r e a t m e n t s  have

h i g h  K s t a t u s .  T h i s  ca n b e  due  t o  t h e  c o n t r o l l e d  w a t e r

management d u r i n g  the  r a b i  s e a s o n  w i t h o u t  any r a i n s  in  the

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

l e a c h i n g .

4 . 8 .  O r g a n i c  c a r b o n

None o f  t h e  e f f e c t s  and i n t e r a c t i o n s  a r e  f ound  t o  

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

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

( t a b l e s  66 and 6 7 ) .  T h i s  c a n  be  due t o  t h e  removal  o f  c r o p  

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

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

u t i l i s e d  o t h e r w i s e .  The h i g h  mean t e m p e r a t u r e  t h a t  p r e v a i l e d  

d u r i n g  summer months  a l s o  m ig ht  h a v e  c a u s e d  some r e d u c t i o n  o f  

the o r g a n i c  c a r b o n  c o n t e n t  a s  r e p o r t e d  b y  Das ê t aj_. ( 1 9 9 2 )  

and A ni lk umar  and Sivakumar ( 1 9 9 3 ) .



The b a l a n c e  s h e e t  o f  m a j o r  p l a n t  n u t r i e n t s  a t  the  

end o f  t h e  f i e l d  e x p e r i m e n t  un de r  v a r i o u s  c r o p p i n g  sys t ems  

were w o r k e d  o u t  on the  method f o l l o w e d  by Nambiar and Ghosh 

( 1 9 8 4 )  i n  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  -on long 

term f e r t i l i z e r  e x p e r i m e n t s  ( ICAR)  and i s  p r e s e n t e d  in t a b l e  

68.  The d a t a  shows t h a t  among t h e  c r o p p i n g  sys t ems  Sj  , S2 ■ 

S4 , Sg and Sg a r e  h a v i n g  a p o s i t i v e  b a l a n c e  o f  n i t r o g e n  and 

Sg i s  h a v i n g  a n e g a t i v e  b a l a n c e  o f  n i t r o g e n .  In the  c a s e  o f  

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

With r e g a r d  t o  K a l l  c r o p p i n g  s y s t e m s  h av e  a n e g a t i v e  b a l a n c e  

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

can be due  t o  t h e  a b s o r p t i o n  o f  K f r o m  d e e p e r  l a y e r s  o f  the  

s o i l  and a l s o  due t o  l i t t e r  f a l l .  Under the  Sg sys t em o f  

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

t he  s o i l  t e s t  v a l u e  shows a p o s i t i v e  v a l u e .  T h i s  can b e  due 

t o  the  b i o l o g i c a l  n i t r o g e n  f i x a t i o n  o f  t h e  groundnut  c r o p .

N u t r i e n t  b a l a n c e s  a r r i v e d  a t  a f t e r  d e d u c t i n g  the 

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

v a r i o u s  c r o p p i n g  s y s t e m s  ( b o t h  o r g a n i c  manures and i n o r g a n i c  

f e r t i l i z e r s )  o v e r  two y e a r s  d o e s  n o t  show any r e l a t i o n s h i p  

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

s e q u e n c e s .  But h owever  t he  f i n a l  s o i l  t e s t  v a l u e s  a f t e r  two 

y e a r  c r o p  s e q u e n c e s  show an a p p r o x i m a t i o n  in  s t a t u s  w i t h  the

4..9. Balance sheet of plant nutrients (NPK) under different
cropping systems at the end of the field experiment



Table 68. Balance sheet of plant nutrients (NPK) under different cropping
systems at the end of the field experiment (kg ha-1)

Nutrient balance

N P K

Nutrients applied
pping
terns ------------- ----------------

N P K '

t 640 415 370

2 480 300 280

3 476 402 378

I 636 328 328

g 620 340 310

,  440 240 220

Nutrient uptake 

N P K

475 71 448

432 65 334

337 73 349

406 68 348

432 70 395

306 48 263

+165 +344 -78

+48 +235 -54

-61 +329 +29

+230 +260 -20

+188 +270 -85

+134 +192 -43

Change in so i l  test 
values a f te r  2 years

N P K

215 15 172

217 15 172

216 15 172

216 15 171

217 15 171

215 15 174

I test value at  the beginning o f the experiment 

Avai lable N 223.40 kg ha” 1

Avai lable P 12.67 kg ha” 1

Available K 184.25 kg ha-1



Fig.g. Nutrient input and uptake 
in different croppping systems over 

two years (kg h a 1)
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o r i g i n a l  s o i l  t e s t  d a t a  b e f o r e  the  s t a r t i n g  o f  the  e x p e r i m e n t  

w i t h  a s l i g h t  i n c r e a s e  i n  t h e  p h o s p h o r u s  s t a t u s .  The 

a v a i l a b l e  P c o n t e n t  o f  t he  s o i l  a f t e r  two y e a r  c r o p p i n g  as 

d e p i c t e d  in t a b l e  71 i n d i c a t e s  t h a t  i t  i s  much l e s s e r  than 

the b a l a n c e  o b t a i n e d  i n  t he  t a b l e .  T h i s  can be due t o  the  

f a c t  t h a t  the  e x p e r i m e n t a l  s i t e  i s  o f  l a t e r i t i c  in  o r i g i n  

w i t h  h i g h  s t a t u s  o f  i r o n  and a l l ur a i n i um .  Thus t h e r e  i s  e v e r y  

p o s s i b i l i t y  o f  the  m a j o r  p o r t i o n  o f  t he  a p p l i e d  P g e t t i n g  

f i x e d  up as  i r o n  and a l l u m i n i u m  p h o s p h a t e s  under the  a c i d i c  

c o n d i t i o n  o f  the  s o i l  a t  pH 5 . 3 .  The s l i g h t  d e c r e a s e  in the 

p o t a s s i u m  and n i t r o g e n  s t a t u s  can be  due t o  the s o l u b l e  and 

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

n u t r i e n t  in  t he  s o i l ,  e s p e c i a l l y  under  heavy r a i n f a l l  o f  the  

e x p e r i m e n t a l  s i t e  ( A p p e n d i x  I ) .

4 . 1 0 .  E n e r g y  e q u i v a l e n t s  o f  e d i b l e  p r o d u c e s  i n  d i f f e r e n t  

c r o p p i n g  s y s t e m s  ( t a b l e  6 9)

I n  t h e  s t u d y  o f  t h e  r i c e  b a se d  c r o p p i n g  sy s t e ms  i t  

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

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

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

s y s t e m s  ( K a r w a r a  ,e_t aj_. 1 9 8 7 ) .  S i n c e  t h e  p r i c e  o f  an  

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

c o n t r o l  o f  t h e  f a r m e r ,  in  t he  p r e s e n t  s t ud y  the  v a r i o u s



cropping systems (kji ' , 2  to

Cropping
system

Summer
1983

u<i>

Kharif
1983
(.KJ)

Rabi
1983

L k i )

Summer
1984

(*•£>

Kharif
1984

Rabi
1984

o r )

Total

(K t )

S1 5251 2775 2293 3611 2801 2280 18306f

S2 0810 2823 2323 926 2824 2326 12031

S3 3049 2798 2347 3401 2832 2340 16767

S4 0535 2832 2342 0489 2798 2826 11282

S5 2646 2652 2334 2490 2659 2289 16070

S6 2556 2336 2554 2336 9782

Fig.lO. Energy values of edible 
produces from different cropping 

systems over two years (kfl

Thousands



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

the  e d i b l e  p r o d u c e s  o b t a i n e d  under  v a r i o u s  c r o p p i n g  systems 

CGopalan e_t a_l_. 1 9 8 4 ) .

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

d i f f e r e n t  c r o p p i n g  s y s t e m s  a r e  p r e s e n t e d  in  t a b l e  69 in terms 

o f  k i l o T c t t l e s  (k :f )  . When t he  c r o p p i n g  s y s t e m s  f o r  two y e a r s  

a r e  c o n s i d e r e d  the  Sj  s ys t em  i n v o l v i n g  c a s s a v a  as  summer c r o p  

ranks f i r s t  w i t h  the  p r o d u c t i o n  o f  a t o t a l  e n e r g y  o f  18303 

( k^*) . The s e c o n d  and t h i r d  r a n k  i s  f o r  t h e  Sg and Sg 

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

r e s p e c t i v e l y .  The l e a s t  quantum o f  e n e r g y  i s  p r o d u c e d  by Sg 

s ys t em i n v o l v i n g  summer f a l l o w .  From the  e c o n o m i c  p o i n t  o f  

v i e w  e v e n  t ho ug h t he  c r o p p i n g  s ys t em i n v o l v i n g  b h in d i as 

summer c r o p  ranked  f i r s t  w i t h  r e s p e c t  t o  e n e r g y  p r o d u c t i o n  i t  

ranked o n l y  f i f t h  s i n c e  t he  bhfcndi pod s c o n t a i n  n e g l i g i b l e  

q u a n t i t i e s  o f  c a r b o h y d r a t e s  and f a t .  The c r o p p i n g  systems  

( c a s s a v a )  and Sg ( g r o u n d n u t )  w h i ch  rank f i r s t  and s e c o n d  in  

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

m a j o r  i n g r e d i e n t s  in  t he  human c o n s um ab l e  p a r t s .

4.11. Total dry matter production from different cropping 
systems kg ha *

The t o t a l  d r y  m a t t e r  h a r v e s t e d  f ro m a l l  the  c r o p s  

under  e a c h  s y st e m i n  b o t h  y e a r s  were  add ed  and th e  sum i s



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

p r e s e n t e d  in t a b l e  70.

The h i g h e s t  d r y  m a t t e r  p r o d u c t i o n  o f  43534 kg ha * 

was o b t a i n e d  f r o m  t h e  S j  s y s t e m  i n v o l v i n g  c a s s a v a  a s  t h e  

summer c r o p  and the  s e c o n d  h i g h e s t  d r y  m a t t e r  p r o d u c t i o n  was 

o b t a i n e d  f r o m  S3 s y s t e m  w i t h  g r o u n d n u t  d u r i n g  t h e  summer 

s e a s o n .  The Sg s y s t e m  i n v o l v i n g  summer r i c e  c r o p  and  S4 

s y s t e m  i n v o l v i n g  b ha n d i  a s  s u mm er  c r o p  a n d  S 2  s y s t e m  

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

f i f t h  r e s p e c t i v e l y .  The l e a s t  d r y  m a t t e r  p r o d u c t i o n  was f rom 

Sg s y s t e m  i n v o l v i n g  summer r i c e  f a l l o w .  The Sj  sys t em ran k ed  

f i r s t  b e c a u s e  t he  c a s s a v a  as  t h e  summer c r o p  p r o d u c e d  h i g h e r  

t o n n a g e  o f  t u b e r  w i t h i n  a p e r i o d  o f  5 months .  Cassava  i s  

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

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

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

o r d e r  compared  t o  o t h e r  C3 p l a n t s .  The summer c r o p  i n v o l v e d  

i n  S3 c r o p p i n g  s ys t em  i s  g r o u n d n u t  w i t h  i t s  h i g h  l e a f  a r e a  

i n d e x  and p r o d u c i n g  h i g h  t o n n a g e  o f  b h u s a .  The b i o l o g i c a l  

n i t r o g e n  f i x a t i o n  c a p a c i t y  o f  t h i s  legume w i t h  added  a b i l i t y  

o f  a b s o r b i n g  n a t i v e  P and K  w i t h  i t s  d e e p  t ap  r o o t  s y s t e m  

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

s y s t e m t o  rank s e c o n d .  The Sg s y s t e m  ran k ed  s i x t h  b e ca u s e  

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



Table 70. Dry matter production under various cropping systems kg ha *

ropping
ystem

1983 1984 Total
o f

1984 & ’ 84
Total

Produce Summer Kharif Rabi Summer Kharif Rabi

S1
Tuber/grain

Stem/straw

3499

5924

3662

3717

3063

2686

2406

5469

3667

3722

3035

2684

19332

24202
43534 11\

S2
G rain/grain

Bhusa/straw

1060 

j* 1260

3675

3825

3115

2665

1220

#"*1380

3670

3825

3124

2665

15864

15620
31484 98

S3
Pods/grain

Bhusa/straw

2129 

X  4911

3637

3835

3145

2703

2253 

, XX.5180

3677

3827

3139

2704

17980

23160
41140 119

S4
Pods/grain

Bhusa/straw

1680

2685

3682

3795

3145

2661

1240

2653

3637

3800

3036

2500

16420

18094
34514 3G

S5
Grain

Straw

2810

2872

3482

3670

3140

2626

2640

2750

3482

3660

3051

2628

18605

18206
36811 J04-

Grain

Straw

3550

3555

3148

2692

3535

3552

3145

2694

13378

12493S6 25871 102.
tv

U&oo kg fre&h wsijhfc. X-afc- tl6oo k9-
^  lol8-£>o.Ug FresK vjei^Kt * x  \-£5ao kg fresh  vJe-19^ 1



Fig.ll. Dry matter production under 
various cropping systems over two years
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no c r o p s  d u r i n g  summer s e a s o n s .  Thus i t  can  be s e en  t h a t  the  

v a r i a t i o n  in  d r y  m a t t e r  p r o d u c t i o n  among the  v a r i o u s  c r o p p i n g  

s y s t e m s  i s  due t o  t h e  i n f l u e n c e  o f  d i f f e r e n t  summer c r o p s  

a s s o c i a t e d  w i t h  t h e  d i f f e r e n t  c r o p p i n g  sy s te ms  and n o t  due t o  

the  v a r i a t i o n  in  the  p e r f o r m a n c e  o f  t h e  r i c e  c r o p s .

A n o t h e r  phenomena n o t i c e a b l e  f rom the t a b l e  i s  that

d u r i n g  k h a r i f  s e a s o n  more d r y  m a t t e r  i s  a c c u mu l at e d  in the

r i c e  s t r a w  r a t h e r  t ha n  in t he  g r a i n  and d u r i n g  r a b i  s e a s o n

more d r y  m a t t e r  i s  a c c u m u l a t e d  in t h e  g r a i n  r a t h e r  than in

t h e  r i c e  s t r a w .  Y e t  a n o t h e r  p h e n o m e n a  n o t i c e a b l e  i n  t h e

t a b l e  i s ,  p e r  h e c t a r e  p r o d u c t i o n  o f  g r a i n  and s t ra w i s  more

in a two c r o p  s e q u e n c e  o f  r i c e  r a t h e r  than in a t h r e e  c r o p

s e q u e n c e .  Many f a c t o r s  a r e  a s c r i b e d  t o  be r e s p o n s i b l e  f o r

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

c o n d i t i o n  o f  s o i l  due  t o  c o n t i n u o u s  water  l o g g i n g .  Even

though t h r e e  c r o p  s e q u e n c e  o f  r i c e  i s  p r o d u c i n g  more DMP, i n  
nm

the  1 ong^ i t i s  l i k e l y  t o  be  c o u n t e r  p r o d u c t i v e .

4 . 1 2 .  E co n o m ics  o f  c r o p p in g  s y s t e m s

4 . 1 2 . 1 .  Khar i f  r i c e  c r o p

T a b l e  71 a ,  b ,  c ,  d ,  e a nd  f  p r e s e n t s  t h e  n e t  

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



T a b l e  7 1 .  Net  r e t u r n  and B/C r a t i o  o f  f e r t i l i z e r  t r e a t m e n t s  t o  
k h a r i f  r i c e  un der d i f f e r e n t  c r o p p i n g  s y s t e ms  (mean 
o f  1983 and 1984)

Addi t ional  Cost o f  ex tra  A dd l . B/C
Y i e l d  over produce over expend- P r o f i t  r a t i o

F e r t i l i z e r  c o n t r o l  kg ha- * co n tro l i ture  (Rs)
treatment Grain Straw (Rs) over co nt r o l
_______________________________________________________ C3&1________________________

( a )  Cassave—r ic e —r ic e  system

Fo 0 — — — — —

F1 662 582 1906 357 1549 5.34

F2 702 652 2066 392 1674 4.57

F3 767 647 2181 477 1704 4.57

F4 872 910 2654 475 2179 5.59

F5 902 940 2744 535 2209 5.13

F6 985 930 2900 595 2305 4.87

F7 1002 990 2194 593 2401 5.05

F8 1035 987 3057 653 2404 4.68

F9 1102 1012 3216 713 2503 4.51

( b )  Cowpea-“r-i c e - r  ic e system

F0 0 - - - - -

F1 585 540 1710 357 1353 4.79

F2 698 695 2091 392 1699 5.33

F3 725 745 2195 477 1718 4.60

F4 833 737 2403 475 1928 5.06

F5 903 845 2651 535 2116 4.96

CO
u. 985 850 2820 591 2229 4.74

F7 1010 867 2887. 593 2294 4.87

00 1018 1007 3043 653 2390 4.66

F9 1023 1040 3056 713 2373 4.33



Table 71 (Contd....)

1

1
1 to 

1 l

3 4 5 6

( c )  Groundnut—r i c e —r ic e system

Fo 0 - - - - -

F1 507 453 1449 357 1092 4.09

F2 592 500 1684 392 1292 4.30

F3 587 610 1784 477 1307 3.74

F4 725 650 2100 475 1425 4.42

F5 800 725 2325 535 1790 4.35

F6 907 737 2551 595 1956 4.29

F7 910 842 2662 593 2069 4.49

F8
F9

937
932

862
937

( d )  Bhendi-

2736
2801

-r ic e —r ic e

653
713

system

2083
2088

4.19
3.93

F0 0 - - - - -

F1 545 513 1603 357 1246 4.49

F2 652 623 1927 392 1535 4.92

F3 672 592 1936 477 1459 4.06

F4 775 680 2230 475 1755 4.67

F5 827 723 3.777 535 1842 4.44

F6 827 720 2267 595 1672 3.87

F7 835 845 2515 593 1922 4.23

F8 867 865 2599 653 1946 3.89

F9 937 948 2822 713 2109 3.96

Contd.



Table 71 (Contd— . )  __ ___
1 2 3 4 5 6

( e )  R i c e - r i c e - r i i c e  system

Fo 0 — — — —

F1 318 602 1238 357 881 3.47

F2 590 565 1745 392 1353 4.45

F3 700 722 2122 477 1645 4.45

F4 740 730 2210 475 1735 4 .65

FS 855 775 2485 535 1950 4.64

F6 913 752 2578 595 1983 4.33

F7 928 880 2736 593 2143 4.61

F8 938 905 2781 635 2128 4.26

F9 950 930 2830 715 2117 3.97

( f )  F a l lo w - r i c e - r i c e system

F0 0 — — — - -

F1 162 592 916 357 559 2.57

F2 377 552 1196 392 804 3.055

F3 455 5542 1452 477 975 3.04

F4 655 672 1982 475 1507 4.17

F5 720 720 2160 535 1625 4.04

F6 747 740 2234 594 1639 3.75

F7 840 782 2462 593 1869 4.15

F8 942 822 2706 653 2053 4.14

F9 1025 832 2882 713 2169 4.04

Grain a t  Rs 2 kg 1 Straw a t Rs 1 kg^1



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

68 g shows the o v e r a l l  B/C r a t i o  o f  t h e  b e s t  e c o n o m i c  d o s e s  

under  e a c h  s ys t em.

T a b l e  7 1.9»r.' C o m p a r i s o n  o f  B / C  r a t i o s  o f  k h a r i f  r i c e  
t r e a t m e n t s  i n  d i f f e r e n t  c r o p p i n g  s y s t e m s

Cropp ing 
System

T r e a ­
tment

Cost  o f  e x c e s s  
p r o d u c e  o v e r  

c o n t r o l  ( Rs )

E x t r a  e x p e n ­
d i t u r e  o v e r  
c o n t r o l  ( R s )

B/C 
r a t  i 0

Cassava F4 2654 475 5 . 5 9

Cowpea S2 F2 2091 392 5 . 3 3

Groundnut  S3 F7 2662 593 4 .49

B h in d i  S4 F2 1927 392 4 . 92

R i c e  S5 F4 2210 475 4 . 6 5

f a  11ow Sg F4 982 475 4 .17

Under s ys t em  F4 has g i v e n  t he  maximum b e n e f i t

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

e x h a u s t i v e  c r o p  the n e x t  k h a r i f  c r o p  r e q u i r e d  o n l y  75 p er
*

c e n t  o f  N and 50 p e r  c e n t  e a c h  o f  P a n d  K. I t  may b e  

m e n t i o n e d  t ha t  t h i s  i s  n o t  t h e  maximum r e s p o n s i v e  d o s e ,  but  

t h e  most  e c o n o m i c  d o s e  b ey on d  w h i c h  t h e  b e n e f i t  a c c r u e d  from 

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

However ,  in  the  c a s e  o f  P, 50 p e r  c e n t  i s  s u f f i c i e n t  b e c a u s e



Fig.12. Highest net returns and B/C  
ratios of kharif rice under different 

cropping systems

t — i P ro fit — B/ C ratio



Fig. Net returns and B/C ratios 
of different cropping systems

Thousands
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o f  t he  a v a i l a b i l i t y  o f  t h e  r e s t  50 p e r  c e n t  f rom the  s o i l  

under  r i c e  c r o p .  The r e a s o n  f o r  t h e  50 p e r  c e n t  p o t a s h  b e i n g  

optimum i s  p r o b a b l y  due t o  t h e  r e s i d u a l  e f f e c t  o f  1 2  t ha *

o f  FYM g i v e n  to  the  c a s s a v a  c r o p .

In S2 sys t em F2 has  g i v e n  t h e  maximum b e n e f i t  c o s t  

r a t i o .  When c o w p e a  i s  g r o w n  i n  t h e  summer s e a s o n  some

amount o f  N i s  i n v a r i a b l y  l e f t  in  t h e  s o i l  f o r  t he  s u c c e e d i n g  

c r o p .  Hence ,  50 p e r  c e n t  o f  N must be t he  e c o n o m i c  optimum. 

Cowpea b e i n g  a heavy  f e e d e r  o f  P and K must have n e c e s s i t a t e d  

t he  a p p l i c a t i o n  o f  75 p e r  c e n t  d o s e .  Ground nut  c r o p  in the 

S3 s y s t e m  has g i v e n  a c o m p a r a t i v e l y  p o o r  b e n e f i t  c o s t  r a t i o  

among t he  s y s t e m s .  I n s p i t e  o f . g r o u n d n u t  b e i n g  a l eguminous 

c r o p ,  t h e  s u c c e e d i n g  r i c e  c r o p  m u s t  g e t  1 0 0  p e r  c e n t  

recommended d o s e .  R ea s on s  h a v e ,  a l r e a d y  d i s c u s s e d  e l s e w h e r e .  

The h i g h  c o s t  i n v o l v e d  i s  d u e  t o  t h e  h i g h e s t  d o s e  o f  N

r e q u i r e d .

I n  s y s t e m F2  has  g i v e n  t h e  h i g h e s t  b e n e f i t  c o s t  

r a t i o .  B h i n d i  have b e e n  g i v e n  ■ an o r g a n i c  manure o f  12 t 

h a - *.  T h i s  has  p r o b a b l y  r e d u c e d  t h e  c o s t  o f  f e r t i l i z e r s  

r e q u i r e d  ( 5 0 : 7 5 : 7 5  %) f o r  p r o d u c i n g  t h e  m o s t  e c o n o m i c  

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

d o s e  among t he  c r o p p i n g  s y s t e m s .



In Sg s y s t e m  t h e  7 5 : 5 0 ; 5 0  i s  f o u n d  t o  b e  most  

e c o n o m i c ,  p r o b a b l y  b e c a u s e  o f  t h e  s a v i n g  in  50 p er  c e n t  each  

o f  P and K and 25 per  c e n t  o f  N. F i v e  t o n n e s  o f  FYM added  to  

the  p r e v i o u s  summer c r o p  must had some i mpact .

In t h e  f a  11o w - r i c e - r i c e  s y s t e m  t h e  b e n e f i t  c o s t  

r a t i o  i s  t h e  l e a s t  ( 4 . 1 7 ) .  I n c i d e n t a l l y  t h e  i n c r e a s e  in 

g r a i n  y i e l d  o v e r  c o n t r o l  i s  l e a s t .  T h i s  has not  r e c e i v e d  any 

f e r t i l i z e r  d u r i n g  the  p r e v i o u s  s e a s o n  and hence  75 p e r  c e n t  

o f  N has  t o  be g i v e n  t o  y i e l d  the  h i g h e s t  b e n e f i t  c o s t  r a t i o  

in  the  s y s t e m .

In  g e n e r a l  i t  ca n  b e  s a i d  t h a t  r i c e  i s  a c r o p  in 

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

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

i n c r e a s e  w i l l  be a t t a i n e d  o n l y  by i n c u r r i n g  more e x p e n d i t u r e  

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

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

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

r e c o r d  maximum b e n e f i t  c o s t  r e t u r n .  I n  t h i s  s t u d y  t h e  

C a s s a v a - r i c e - r i c e  s y s t e m  s e e m s  t o  b e  t h e  b e s t  w h i c h  h a s  

r e c o r d e d  a b e n e f i t  c o s t  r a t i o  o f  5 . 9 9  when c o m p a r e d  t o  a 

f a l 1o w - r i c e - r i c e  s y s t e m  r e c o r d i n g  4 . 1 7



4 . 12.3. Economics of dif f erent systems

The a v e r a g e  n e t  r e t u r n  f rom each  c r o p p i n g  sys t em in 

terms o f  r u p p e e  v a l u e  i s  p r e s e n t e d  i n  Ta bl e  72.  The v a l u e s  

a r e  t a k e n  f rom the  p l o t s  r e c e i v i n g  recommended f e r t i l i z e r  

d o s e s  f o r  an e f f e c t i v e  c o m p a r i s o n .  A p e r u s a l  o f  the  t a b l e  

i n d i c a t e s  t h a t  maximum r e t u r n  o f  R s . 16413 ha * was o b t a i n e d

f rom t h e  c r o p p i n g  s y s t e m  S4 i n v o l v i n g  b h i n d i  as  summer c r o p .  

T h i s  i s  due t o  the  h i g h  market  p r i c e  o f  b h i nd i  f r u i t s  as a 

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

r e t u r n  o f  Rs . 12239 ha  ̂ was f r o m  Sj  s y s t e m  i n v o l v i n g  

c a s s a v a  a s  summer c r o p .  The c a s s a v a  p ro du c ed  h i g h e s t  ton n age 

among t h e  summer c r o p s  and t h i s  h a s  r e c o r d e d  t h e  s e c o n d  

h i g h e s t  mean income on a c c o u n t  o f  t h i s  f a c t o r .  Next in  o r d e r  

com es S3 s y s t e m  i n v o l v i n g  g r o u n d n u t  as  the summer c r o p  w i t h  a 

n e t  r e t u r n  o f  R s . 11650 ha~* . T h i s  i s  due t o  the  h i g h  c o s t

o f  g r o u n d n u t  p od s  w h ic h  i s  u s e d  as  an o i l  s e e d .  The f o u r t h  

rank g o e s  t o  cow pea t h e  g r a i n  o f  wh ich  i s  h a v i n g  a h i g h e r  

p r i c e  th a n  c e r e a l  c r o p .

The r i c e - r i c e —r i c e  s y s t e m  c o s t s  l e a s t  among  t h e  

summer c r o p s  g rown.  The c o s t  o f  t h e  r i c e  i s  t h e  l o w e s t  in 

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

p r o f i t a b l e  c r o p  f rom t h e  e c o n o m i c  p o i n t  o f  v ie w.



Table No. 72. Net returns and B/C ratio of cropping systems over two years (Rs. ha *)

1983 1984

Summer
crops
(Rs. )

Kharif
r ic e
(Rs.)

Rabi
r ic e
(Rs. )

Total
(Rs. )

Sumner
crops
(Rs. )

Kharif
r i c e
(Rs.)

Rabi
r i ce
(Rs. )

Total
(Rs.)

Mean
Total
(Rs. )

B/C
ra tio

Expenditure 5650 6880 7000 19330 5650 6880 7000 19330 19330
Reciepts 15500 10206 8152 33858 11125 10213 8121 29459 31669 Or 63
Net return 9850 3526 1152 14528 5475 3533 1121 9929 12239

Expenditure 2143 6680 7000 15823 2143 6680 7000 15823 15823
Reciepts 5200 10374 8198 23772 5800 10367 8203 24370 24071 0.52.
Net return 3057 3694 1198 7949 3657 3687 1203 8547 8248

Expenditure 5250 6680 7000 18930 5250 6680 7000 18930 18930
Reciepts 11400 10318 8310 30028 12440 10390 8301 31131 30580 0 '5 f
Net return 6150 3638 1310 11098 7190 3710 1301 12201 11650

Expenditure 6810 6680 7000 20490 6810 6680 7000 20490 20490
R eciepts 19200 10377 8261 37838 17550 10291 8126 35967 36903 O.ffO
Net return 12390 3697 1261 17348 10740 3611 1126 15477 16413

Expenditure 6700 6680 7000 20380 6700 6680 7000 20380 20380
R eciepts 9650 9851 8224 27725 9465 9866 8694 28025 27875 0*36
Net return 2950 3171 1224 7345 2765 2986 1694 7445 7495

Expenditure — 6680 7000 13680 — 6680 7000 13680 13680
Reciepts — 9544 8244 17788 — 9538 8252 17790 17789 0*39
Net return — 2864 1244 4108 — 2858 1252 4110 4109

225



Fig.13. Economics of cropping^ systems 
(mean of 1983 and 1984)
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The n b o v o  d i s c u s s i o n  i n d i c a t e s  t ha t  the c h o i c e  o f  

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

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

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

summer s e a s o n .

T a b l e  7 3 .  Employment g e n e r a t i o n  u n der  d i f f e r e n t  c r o p p i n g  

s y s tem s

C r o p p i n g
s ys t em

P a r t  i c u l a r s o f  l a b o u r en gaged
T o t a l  man 

d aysBui l o c k  
pa i r

Man Woman

S 1 14 125 255 394

S2 16 87 249 352

S3 19 1 0 4 . 5 278 4 0 1 . 5

S4 14 109 310 441

S5 6 123 324 453

S6 4 82 216 302

b e c a u s e  o f  e x c e s s  l a b o u r  r e q u i r e d  f o r  d i b b l i n g  s e e d ,



e s t i m a t e  i n  K e r a l a  60 p e r  c e n t  o f  t h e  e x p e n d i t u r e  i s  

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

1983)  .

Thus t he  c r o p  c h o s e n  f o r  t h e  summer s e a s o n  d e c i d e s

the l a b o u r  r e q u i r e m e n t  o f  the c r o p p i n g  sys t em which  d e c i d e s

t h e  e c o n o m i c s  o f  t h e  c r o p p i n g  s ys t em i t s e l f .

Thus f rom the  i n v e s t i g a t i o n  i t  can be s e e n  t h a t  a 

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

g r o u n d n u t ,  cowpea  and r i c e  in summer s e a s o n  in  the  d o u b l e  

c r o p  wet r i c e  f i e l d s  o f  K e r a l a .

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

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

b e t t e r  t o  c o n d u c t  t he  i n v e s t i g a t i o n  in  a l l  the  a g r o c l i r a a t i c  

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

t e c h n o  1o g y .



SUMMARY



SUMMARY

A f i e l d  e x p e r i m e n t  on r i c e  ba se d  c r o p p i n g  system 

was l a i d  o u t  a t  the  Regiona. l  A g r i c u l t u r a l  R e s e a r c h  S t a t i o n ,  

Pa t ta mb i  s t a r t i n g  f rom summer s e a s o n  o f  1983 f o r  a p e r i o d  o f  

two y e a r s  i n  the  same s i t e  w i t h  the  o b j e c t i v e s  o f  i d e n t i f y i n g  

t h e  most  e c o n o m i c  c r o p  c o m b i n a t i o n  f o r  the  d o u b l e  c r o p  wet 

r i c e  f i e l d s  o f  K e r a l a ,  t o  a s s e s s  t h e  c h a n g e s  i n  s o i l  

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

c o m b i n a t i o n s  and t o  f i n d  o u t  the  r e s i d u a l  e f f e c t  o f  summer 

c r o p s  on the  s u c c e e d i n g  r i c e  c r o p s .  The e x p e r i m e n t  was l a i d  

o ut  in  a s p l i t - s p l i t  p l o t  d e s i g n ,  r e p l i c a t e d  t w i c e ,  w i t h  f i v e  

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

c o w pe a ,  g r o u n d n u t ,  bh&ndi and r i c e  and a f a l l o w ,  a l l o t e d  to  

t h e  main p l o t s .  Dur ing  k h a r i f  s e a s o n  t h e s e  main p l o t s  were 

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

recommended N, P and K f e r t i l i z e r s  w i t h  an a b s o l u t e  c o n t r o l . 

Du r i ng  r a b i  s e a s o n ,  t h e s e  sub p l o t s  were a g a i n  d i v i d e d  i n t o  

two s u b - s u b  p l o t s ,  one  w i t h o u t  any f e r t i l i z e r  a p p l i c a t i o n  

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

be I o w :

I n  c a s s a v a - r i c e - r i c e  sys t em f e r t i l i z e r  d o s e  o f  100 

: 75 : 75 p e r  c e n t  NPK g ave  g r a i n  y i e l d  o f  3600 kg ha~* which 

was on par  w i t h  t h a t  o f  the  100 p e r  c e n t  recommended d o s e .



r e s u l t i n g  i n t s a v i n g  o f  25 p e r  c e n t  P and K f o r  k h a r i f  r i c e .  

For  maximum p r o d u c t i o n  o f  s t r a w  ctt^kg ha- * } 1 0 0 : 5 0 : 5 0  p er  c e n t  

o f  recommended d o s e  o f  NPK f e r t i l i z e r s  was s u f f i c i e n t  w i t h  a 

s a v i n g  o f  50 p e r  c e n t  o f  P and K f o r  k h a r i f  c r o p .

Maximum p r o d u c t i v i t y  o f  1 8 5 3 0  kg h a - * p e r  y e a r  

( 1 181 2  kg t u b e r  + 3605 kg ha - * o f  g r a i n  o f  k h a r i f  r i c e  + 

3113 kg ha- * o f  g r a i n  o f  r a b i  r i c e )  was o b t a i n e d  under  t h i s  

s y s t e m .

Maximum d r y  m a t t e r  p r o d u c t i o n  o f  21717 kg ha * per  

y e a r  and maximum e n e r g y  p r o d u c t i o n  o f  9 1 0 3  k j  h a - * was

o b t a i n e d  under  t h i s  s ys t em.

With r e g a r d  to  economy t h i s  system ranked  s e c on d  

w i t h  a n e t  r e t u r n  o f  R s . 1 2 , 2 3 9 / -  h a - * w h i l e  t h e  maximum

economy was r e c o r d e d  under  bh&ndi s y s t e m .

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

recommended d o s e  o f  NPK in K h a r i f  s e a s o n  gave  maximum g r a i n  

y i e l d  o f  2883 kg ha - * in  r a b i  s e a s o n  thus  e x h i b i t i n g  r e s i d u a l  

e f f e c t .

In the  c o w p e a - r  i c e - r  i c e  s ys t em  f o r  s i g n i f i c a n t l y  

h i g h e r  g r a i n  y i e l d  o f  3665 kg h a - * i n  k h a r i f  s e a s o n  t h e r e  was

a s a v i n g  o f  25 p e r  c e n t  o f  recommended d o s e  o f  P and K.

For s i g n i f i c a n t l y  h i g h e r  s t r a w  y i e l d  o f  3792 

kg ha- *, 1 0 0 : 7 5 : 7 5  per  c e n t  o f  recommended f e r t i l i z e r  d o s e



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

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

k h a r i f  p l o t s ,  t h e r e  was a s a v i n g  o f  25 p e r  c e n t  o f  N, P and K 

under  vthe c o w p e a - r i c e - r i c e  c r o p p i n g  s ys t e m .

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

y i e l d  o f  3625 kg ha - * in k h a r i f  r i c e ,  t h e r e  was a s a v i n g  o f  

25 p e r  c e n t  o f  recommended d o s e  o f  P and K.

Fo r  maximum p r o d u c t i o n  o f  s t r a w  o f  3 83 1  kg h a - * 

f u l l  recommended d o s e  o f  f e r t i l i z e r s  was e s s e n t i a l  under  t h i s  

s y s t e m .

I n t h e  g r o u n d n u t - r i c e - r i c e  sys t em r e s i d u a l  e f f e c t  

under  t r e a t m e n t s  s u p p l i e d  w i t h  25 t o  50 p e r  c e n t  l e s s  o f  P 

and K t o  t he  k h a r i f  c r o p  i s  t r a n s m i t t e d  t o  t h e  s u c c e e d i n g  

r a b i  c r o p  f o r  m a x i m i s a t i o n  o f  y i e l d  and some o f  the  y i e l d

a t t r i b u t e s .

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

p r o d u c t i o n  o f  d r y  m a t t e r  c o n t e n t  a nd  e n e r g y  p r o d u c t i o n  o f  

e d i b l e  p r o d u c e s .  The f i r s t  rank was h e l d  by the  c a s s a v a -  

r i c e - r i c e  s y s t e m .

From t h e  e c o n o m i c  p o i n t  o f  v i e w  t h i s  s ys t em ranked

t h i r d  i n  o r d e r .  The f i r s t  and s e c o n d  p l a c e s  were  h e l d  by

bhftndi and c a s s a v a  s y s t e ms  r e s p e c t i v e l y .

was sufficient for kharif rice, resulting in a saving of 25
per cent of P and K.



I n  t he  b h & n d i - r i c e - r i c e  s ys t em  f o r  maximum g r a i n  

y i e l d  o f  k h a r i f  r i c e ,  a f e r t i l i z e r  d o s e  o f  100 : 50 : 50 p er  

c e n t  o f  recommended d o s e  i s  f ou nd  t o  be s u f f i c i e n t  r e s u l t i n g  

i n  a s a v i n g  o f  50 p e r  c e n t  o f  P and K.

For  g e t t i n g  maximum s t r a w  y i e l d  f u l l  recommended 

d o s e  o f  f e r t i l i z e r s  was e s s e n t i a l  under  t h i s  c r o p p i n g  s ys t em .

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

f e r t i l i z e r s  a p p l i e d  t o  t h e  k h a r i f  c r o p  a t  m i d d l e  d o s e  o f  

recommended n u t r i e n t s  a r e  s e en  t r a n s m i t t e d  t o  the  r a b i  r i c e  

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

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

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

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

F r o m  t h e  e c o n o m i c  p o i n t  o f  v i e w  t h i s  . s y s t e m ,  

ranked  f i r s t  f e t c h i n g  h i g h e s t  n e t  r e t u r n  o f  R s . 1 6 4 1 3 / -  per

h e c t a r e  p e r  y e a r .

Under t h e  r i c e - r i c e - r i c e  syst em the f e r t i l i z e r  d o s e  

o f  100 : 25 : 25 p e r  c e n t  o f  N, P and K g a v e  g r a i n  y i e l d  on

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

r e s u l t i n g  i n  a s a v i n g  o f  25 p e r  c e n t  e a c h  o f  P a nd  K,

Under t h i s  c r o p p i n g  sys t em f o r  maximum p r o d u c t i o n  

o f  s t r a w  f u l l  recommended d o s e  o f  f e r t i l i z e r s  a r e  e s s e n t i a l .

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

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

r a t e s  o f  n u t r i e n t s  t o  the  k h a r i f  c r o p  f o r  b e t t e r  e x p r e s s i o n  

o f  y i e l d  and y i e l d  a t t r i b u t e s  in  the  s u c c e e d i n g  r a b i  r i c e ,



under  t h i s  c r o p p i n g  s y s t e m .  T h i s  h o l d s  g oo d  f o r  t he  maximum 

p r o d u c t i o n  o f  s t r a w  y i e l d  a l s o  in the  r a b i - r i c e .

The c r o p p i n g  sys t em w i t h  r i c e  as  summer c r o p  i s  the 

l e a s t  e c o n o m i c  s y s t e m .

R i c e - r i c e - r i c e  s ys t em o f  c r o p p i n g  has t he  maximum 

employment  g e n e r a t i o n  p o t e n t i a l  than o t h e r  c r o p p i n g  sy s t e ms  

s t u d i e d .

Fo r  t h e  p r o d u c t i o n  o f  d r y  m a t t e r  a nd  e n e r g y  o f  

e d i b l e  p r o d u c e  t h i s  s ys t em ranked  t h i r d  n e x t  t o  c a s s a v a  and 

g r o u n dn u t  r e s p e c t i v e l y .

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

maximum g r a i n  y i e l d  o f  k h a r i f  r i c e  f u l l  recommended d o s e  o f  

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

F o r  t h e  p r o d u c t i o n  o f  s t r a w  i n  k h a r i f  r i c e ,  

1 0 0 : 7 5 : 7 5  p e r  c e n t  o f  the  recommended f e r t i l i z e r  d o s e  o f  NPK 

g a v e  s t r a w  y i e l d  on par  w i t h  t h a t  o f  100 p e r  c e n t  recommended 

d o s e  r e s u l t i n g  in a s a v i n g  25 p e r  c e n t  o f  P and K.

R e s i d u a l  e f f e c t  o f  f e r t i l i z e r  on r a b i  r i c e  i s  

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

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

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

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



The n i t r o g e n  s t a t u s  o f  the s o i l  a f t e r  one and two 

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

c r o p p i n g  s y s t e m s .  The same t r e n d  i s  o b s e r v e d  w i t h  r e g a r d  t o  

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

t h e r e  was no s i g n i f i c a n t  v a r i a t i o n  a f t e r  one and two y e a r  

c r o p  s e q u e n c e s  due  t o  v a r i o u s  c r o p p i n g  s y s t e m s .  C a s s a v a  

sys t em r e c o r d e d  the minimum p o t a s h  s t a t u s  a f t e r  one y e a r  c r o p  

s e q u e n c e .  H o w e v e r  t h e r e  i s  a d e c r e a s i n g  t r e n d  i n  t h e  

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

under  a l l  t h e  c r o p p i n g  s y s t e ms  s t u d i e d .

R e g a r d i n g  the  n i t r o g e n  s t a t u s  o f  the  s o i l  a f t e r  one 

and two y e a r  c r o p  s e q u e n c e s  t h e r e  i s  an i n c r e a s e d  s t a t u s  in

t h e  manured p l o t s  than the  unmanured p l o t s .  With r e g a r d  to

p h o s p h o r u s  s t a t u s  t h i s  v a r i a t i o n  i s  no t  o b s e r v e d  a f t e r  one

and two y e a r  c r o p  s e q u e n c e s .  In the  c a s e  o f  p o t a s s i u m  s t a t u s  

t h e r e  i s  an i n c r e a s e d  s t a t u s  in t h e  manured p l o t s  than the 

unmanured p l o t s .

None o f  t h e  c r o p p i n g  s y s t e m s  n o r  t h e  f e r t i l i z e r  

d o s e s  a r e  f o u n d  to  be e f f e c t i v e  in i n c r e a s i n g  the o r g a n i c  

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

s e q u e n c e s .

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

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

summer s e a s o n  in  the  wet r i c e  f i e l d s  o f  K e r a l a .



REFERENCES



REFERENCES

Aron,  D . S . ,  M o r a c h a n ,  Y . B .  a n d  M u r u g e s a n ,  M. ( 1 9 7 1 ) .
R e s p o n s e  o f  I R - 8  p a d d y  s t a r l n  t o  f e r t i l i z e r s  i n  
C o i m b a t o r e  d i s t r i c t .  Madras Agr i c  J .  5 8 ( 5 )  3 7 9 -
3 84 .

A g a r w a l , R .C.  and Heady E.C.  ( 1 9 7 0 ) .  P r o s p e c t s  and p r o b l e m s  
o f  m u l t i p l e  c r o p p i n g  p ap er  1 1 : 17  N a t i o n a l  se mi na r  
on m u l t i p l e  c r o p p i n g  May 1970 New D e l h i .

A g r a r w a l , M.M. ( 1 9 8 0 ) .  Phosphorus  and p o t a s s i u m  r e q u i r e m e n t  
o f  r i c e  i n  r e l a t i o n  t o  t ime o f  a p p l i c a t i o n .  I n d i a n  
J . A g r i c . R e s . 1 2 ( 1 ) :  3 5 - 3 8 .

A l e x a n d e r ,  K . M. ,  Sadanandan,  N. and S a s i d h a r ,  V.K.  ( 1 9 7 3 ) .
E f f e c t  o f  v a r i o u s  l e v e l s  o f  n i t r o g e n  a n d  
p h o s p h o r u s  o n  t h e  y i e l d  a n d  o t h e r  a g r o n o m i c  
c h a r a c t e r s  o f  r i c e  v a r i e t y ,  Tr i v e n i . Agr i c . R e s . 
J .  K e r a l a  1 1 ( 2 ) :  1 0 9 - 1 1 3 .

A l e x a n d e r ,  K.M. , Sadanandan,  N. and S a s i d h a r ,  V.K.  ( 1 9 7 4 ) .
E f f e c t  o f  d i f f e r e n t  l e v e l s  o f  n i t r o g e n  a n d  
p h o s p h o r u s  i n  t he  u p t a k e  o f  p h o s p h o r u s  b y  r i c e
v a r i e t y ,  Tr i v e n i . Agr  i c . R e s .  J . K e r a l a  1 2 ( 2 ) :
1 4 0 - 1 4 4 .

A n i l a ku ma r ,  K. and C. Sivakumar ( 1 9 9 3 ) .  R a t e  o f  d e p l e t i o n  o f  
o r g a n i c  c o n t e n t  i n  p a d d y  f i e l d s  d u r i n g  summer 
f a l l o w  p e r i o d  ( P e r s o n a l  c o m m u n i c a t i o n )  u n p u b l i s h e d .



n

Anonymous (1978). Annual report of the All India co
ordin'ated Agronomic Research Project I.C.A.R.
(1977-78)

Aula k,  M. S.  S i n d h u , B . S .  A r o r a ,  B.R.  and S i n g h ,  B . ( 1 9 8 5 ) .
C o n t e n t  a n d  u p t a k e  o f  n u t r i e n t s  b y  p u l s e  a n d  
o i l s e e d  c r o p s .  I n d i a n  J . E c o l . 1 2 ( 2 ) :  2 3 8 - 2 4 2 .

Azam, A. ( 1 9 8 6 ) .  Uptake o f  wheat p l a n t s  w i t h i n  t h e  s o i l
a n d  t h e  f r a c t i o n s  o f  r e s i d u a l  n i t r o g e n  f r o m  
l e g u m i n o u s  p l a n t  m a t e r i a l s  a n d  i n o r g a n i c  
f  e r  t i 1-i z a t  i on . P la nt  and so  i 1 9 5 ( 1 )  9 7 - 1 0 8 .

B a i n s ,  K. S .  ( 1 9 6 8 ) .  R e l a y  c r o p p i n g  c a n  w i n  r a c e  o f  
i n c r e a s e d  p r o d u c t i o n  I n d i a n  Fng.  1 8 ( 2 )  9 - 1 0 .

B a i n s ,  S . S .  a n d  S a d a p h a l ,  M. N.  ( 1 9 7 1 ) .  F e r t i l i z e r  
a p p l i c a t i o n  in  a m u l t i p l e  c r o p p i n g  s y st e m.  F e r t  i 1 ._ 
News 1 6 ( 5 )  1 6 - 1 8 . .

it B a r n es ,  A. , Gr e en  Wood, D . J .  and C l e v e r ,  T . J .  ( 1 9 8 6 ) .  A 
d y n a m i c  model  f o r  t he  e f f e c t  o f  p o t a s s i u m  and 
n i t r o g e n  f e r t i l i z e r s  on g r ow t h  and n u t r i e n t  up ta ke  
o f  c r o p s .  J . A g r i c . S c . Camb. 76 225—244.

Bendra .  ( 1 9 7 4 ) .  T r a n s f o r m a t i o n  o f  P and K f e r t i l i z e r  in  t he  
s o i l  T r a n s .  10th I n t . C o n f ■ S o i 1 S c i . 4 « 3 2 7 - 3 3 3

B i s w a s ,  C . R . ,  G . S .  Sekhhon and R a j i n d e r j i t  S i n g h  ( 1 9 7 7 ) .
A c c u m u l a t i o n  and d e c l i n e  o f  a v a i a l b l e  p h o sp h o r u s  
and p o t a s s i u m  in  t he  s o i l  un de r  m u l t i p l e  c r o p p i n g  
J . I n d i a n  S o c . S o i 1 S c i . 25 ( 1 )  2 3 - 2 7 .



10

Biswas, B.C., D'.S. Yadav and S. Maheswari ( 1987). Fertilizer
Use in cropping systems. Fertil. News 32(3): 23-
35.

B i s w a s ,  P . K . , M. A k h t e r u z z a m a n  a n d  A.  Quasem ( 1 9 8 8 ) .
P e r f o r m a n c e  o f  r i c e  a f t e r  p o t a t o ,  m u s t a r d  and  
f a l l o w  i n  B eng l ade sh  IRRN 13 ( 3 )  : (June 88)  -  49.

B h a t t a c h a r y a , K . K .  and C h a t t e r j e e  P . N .  ( 1 9 7 8 ) .  G r o w t h  o f  
r i c e  a s  i n f l u e n c e d  by p h o s p h o r u s .  I n d i a n  J . A g r i c . 
S c i .  4 8 ( 1 0 ) :  589- 59 7 .

C ha n d r i k a ,  P . ,  N. R a j a p p a n  N a i r ,  T . V .  V i s w a n a t h a n  a nd  J .
S r e e k u m a r i  Amma. ( 1 9 8 3 ) .  A new cowpea v a r i e t y  f o r
t h e  summer r i c e  f a l l o w s  IRRN. 8 ( 4 ) :  29.

C h a n d r a s e k h a r a n ,  V .  ( 1 9 8 4 ) .  S t u d i e s  o n  t h e  e f f e c t  o f  
b i o f e r t i l i z e r  ( A z o l l a )  p r i l l e d  u r e a  and USG on r i c e  
Co.  4 3 ,  M . S c ,  ( A g . )  t h e s i s .  TNAU, Co imbat ore

C h a t t e r j e e ,  B.N.  , K . J .  S ingh,  A. Pal  and S. M a i t i  ( 1 9 7 9 ) .
O r g a n i c  m a n u r e s  a s  s u b s t i t u t e s  f o r  c h e m i c a l  
f e r t i l i z e r s  o n  h i g h  y i e l d i n g  r i c e  v a r i e t i e s .  
I n d i a n  J .  A g r i c . S c i . 49 :  1 8 8 - 1 9 2 .

Chaudhary ,  M . Y . ,  A1 i . S . ,  Zaman, W. a n d  A l t a m a s  ( 1 9 7 8 ) .
E f f e c t  o f  p h o s p h o r u s  a n d  z i n c  s u l p h a t e  o n  t h e  
y i e l d  and p r o t e i n  c o n t a i n  i n  r i c e  g r a i n s .  I n d i a n
J .  A g r i c . c h e m . ,  1 1 ( 2 )  6 9 - 7 6 .

Dahiya  S . S .  a n d  R a s t o g i  S .K.  ( 1 9 7 6 ) .  N u t r i e n t  r e m o v a l  b y  
c r o p s .  Farmer and par 1 i a m e n t .



D a l a i ,  J . L .  and L . S .  Nagi  ( 1 9 5 8 ) .  Groundnut  a s  a r o t a t i o n  
c r o p  -und er  i r r i g a t e d  c o n d i t i o n  i n  t h e  P u n j a b .  
I n d i a n  Q i 1 S ee d s  J.  2 ( 4 )  6 7 - 9 4 .

Das,  P .K.  , K.K.  P a t r a  and B. Behra ( 1 9 9 2 ) .  E f f e c t  o f  c l i m a t e  
a nd  c u l t i v a t i o n  on o r g a n i c  c a r b o n  a n d  n i t r o g e n  
c o n t e n t  o f  s o i l  Ind ian S o c . So i 1 Sc i . 40 :  692—
697 .

De D a t t a ,  S . K .  ( 1 9 8 1 ) .  P r i n c i p l e s  a nd  p r a c t i c e s  o f  r i c e  
p r o d u c t i o n .  John W i l e y  and S o n s .  S i n g a p o r e .
p p .  1 - 6 1 8 .

Deka,  J . C . , S i n g h , K . C . ,  S h a r m a ,  R . C . ,  G u p t a  a n d  A . K .
B haradwaj  ( 1 9 8 4 ) .  S t u d i e s  on r i c e  b a s e d  m u l t i p l e  
c r o p  s e q u e n c e s  I c r o p  y i e l d  and e c o n o m i c s ,  I n d i a n  
J .  Ag ro n  29 ( 4 )  8 5 - 8 9 .

D h i l l o n ,  N . S .  and  D a v e ,  G. ( 1 9 8 6 ) .  I n f l u e n c e  o f  v a r i o u s  
c r o p p i n g  s e q u e n c e s  on P d e s o r p t i o n  i n  s o i l ,  J . 
I n d i a n  S o c . S o i 1 S c i . 34 5 2 9 - 5 3 1 .

D h i l l o n ,  N . S .  and G. DftvA( 1 9 9 3 ) .  P r o d u c t i o n  p o t e n t i a l  o f  
c r o p  r o t a t i o n s  under  v a r y i n g  l e v e l s  o f  n a t i v e  and 
a p p l i e d  p h o s p h a t e  i n  a t o p i c  u s t o c r e p t . J .  o f  
I n d i a n  s e e . S o i 1 S c i . 4 1 ( 1 ) :  pp.  8 7 - 8 9 .

D i g a r ,  S.  ( 1 9 6 0 ) .  M a n o r i a l  r e q u i r e m e n t  o f  p ad dy  i n  a l a t e r i t e  
s o i l .  I n d i a n  S o c . S o i  1 S c i .  8 ( 1 )  2 3 - 2 4 .

D o y l e ,  J . J .  and Hamlyn,  P.G.  ( 1 9 6 0 ) .  E f f e c t  o f  d i f f e r e n t  
c r o p p i n g  s y s t e m s  and a s o i l  c o n d i t i o n e r  o n  some 
s o i l  p h y s i c a l  p r o p e r t i e s  a n d  g r o w t h  o f  t o m a t o e s  
C a n d i a n  J .  S o i 1 S c i .  4 0 :  8 9 - 9 8 .



FAO C 19 5 2 ) .  Legumes i n  a g r i c u l t u r e ,  Rome. $  S9.-P

G a n e s h a m o o r t h y , K. and B i s w a s ,  C.R.  ( 1 9 8 5 ) .  Non e x c h a n g e a b l e  
s o u r c e s  in  s o i l  t o  c r o p .  Ĵ _ I n d i a n  S o c : So i  1 S c i .
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Appendix-I.

Normal mean monthly meteorological data at R.A.R.S., Pattambi
(Average of 1973 to 1982)

Month
R ai n f a l l  Temperature No. o f  R e l a t i v e  Humidity evapo-

(mm) °C rainy F.N. A.N. r a t i o n
Max. Min. days.  (mm)

January

February

March

Apri l

May

June

July

August

September

October

November

December

0 .5

2.8

16.3

89.5

170.5

577.0

677.0

424.0

208.0

265.0

262.0  

3 .2

33.2

34.9

36.6 

35.4

33.3 

30.2

28.4 

29.1

30.6

31.4

31.9

32.9

19.7

20 .9

23.2

24.4

24 .2

22.8

22.5  

22.7

23 .0

2 3.9

2 2.3

21.0

0.2

0 .5

1 . 2

5.0

8.5 

20.7

24.2

29.2

12.2 

11.2

10.5 

0 .5

79.3

84.5

87.5

89.7

92.3

95.5

96.3

95.8

95.0

95 .0

92.5 

83 .7

35.9

35.9

39.4

51.5

60.6 

76.8

81.7

79.8

69.9 

68.3  

61.1 

48.6

6 .3  

6 . 6  

7.1

6 .5

5 .5

4 .5

3 .6

3 .7  

4 . 5

3 .8

4 .4  

5 .3



Appendix,11(d)*

R.A.R.S., P a t t a m b i -meteorological data for the year 1983

R a i n f a l l  Temperature No. o f  R e l a t i v e  Humidity evapo-
Month (mm) °C ra iny  F.N. A.N. r at i on

Max. Min. days (mm)

January Nil  34.4 20.9 75.4  36.6  219.8

February Ni l  3 5 . 6  21.8  88.5  39.75 172.2

March Nil  36 .8  23.7  89.75 40 .5  204.4

Apri l  Ni l  36 .9  24.9  84.60 44.76 250.6

May 127.9 3 5 .2  25.7  5 86.50 55.0  177.1

June 210.3  3 1 .7  54.5  20 92.38 74.35 102.9

July 701.9  29 .8  23.5  31 96.64 79.82 39.2

August 448.1 29 .3  23.9  30 98 .0  82.50 60.2

September 536.3  29 .3  23.3  26 98.13 81.08 93.1

October-  223.2  31 .5  23 .2  17 96.68 67.86 133.7

November 3 3 . 2  3 2 . 5  21.4  3 90.25 55.25 100.1

December 43.5 32.6 23.1 7 84.75 55.50 129.5



Appendix, IX (b) •

R.A.R.S. , Pattambi-meteorological data for the year 1984-'(f5'*

ith
R a i n f a l 1 

(mm)
Temperature

°C
Max. Min. .

No. o f
ra iny
days

R e l a t i v e
F.N.

Humidity
A.N.

evapo­
r a t i o n

(mm)

January 14.0 33 .4 22.0 1 79.8 44.6 182.1

February 14.8 35.1 24 .3 3 81.0 41.75 151.9

March 16.0 35 .9 23.7 4 91.98 47.23 144.9

Apri 1 80.0 34.9 24.8 9 91.80 59.0 147.0

May 263.3 34.9 25.1 11 91.75 59.50 123.2

June 549.6 34.9 22 .9 28 93.5 87.25 37 .8

July 724.8 28.6 22 .9 31 89.4 77.6 4 9 .0

August 180.4 28.7 23.2 19 94.5 74.0 74.9

September 65.4 30.4 23.2 9 94.25 69.0 94.5

October 292.0 29 .9 21.9 15 92.25 69.25 74.2

November 61.2 32.5 22 .6 4 90.75 55.25 106.4

December

35

17.6 3 2.5 19.7 1 87.6 49.66 133.0

January 56.2 33.1 21.8 3 84 .4 54 .0 180.6

February Nil 34.9 21 .6 92.25 47.79 97.6



Appendix III

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

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

ha” 1 .

C o s t  o f  l a b o u r

1. H i r e  c h a r g e  o f  t r a c t o r  -  R s . 6 0 / -  Kf 1

2.  Animal p a i r s  © R s . 5 0 / -  day

3.  Man l a b o u r e r  © R s . 2 5 / -  d ay

4.  Women l a b o u r e r  © R s . 1 8 / -  day

C o s t  o f  manures  and f e r

1. C o s t  o f  FYM © Rs.  150 t - 1

2.  C o s t  o f  n i t r o g e n  a s  u r e a  R s . 5 . 2 5  k g ^ '

3.  C o st  o f  p h o s p h o r u s  a s  m u s o o r i e  r o c k  p h o s p h a t e  R s . 3 . 1 0  Kg-1

4.  C o s t  o f  p o t a s s i u m  a s  m u r i a t e  o f  p o t a s h  R s . 2 . 2 5  Kg 1

5.  C o s t  o f  l i me  as  s l a k e d  l i m e  Rs 0 . 7 5  Kg*” 1

6.  C o s t  o f  d o l o m i t e  R s . 0 . 6 0  kg- 1

c o s t  o f  

i n  ruppee

C o n t d .



C o s t  o f  s e e d s  and s e e d  m a t e r i a l

1. C os t  o f  p addy  s e e d  R s . 3 Kg *

2. C o st  o f  c a s s a v a  s t em s  RslO f o r  100 numbers

3. Cost  o f  c o w p e a  s e e d s  R s . 8 Kg *

4.  C o st  o f  g r o u n d n u t  k e r n e l  R s . 8 Kg 1

5.  Co st  o f  b h i n d i  s e e d s  R s . 75 Kg ^

C o s t  o f  e c o n o m ic  p r o d u c e s  o f  c r o p s

1. Cost o f p ad d y  R s . 2 Kg

2. C ost o f s t r a w  Re 1 Kg *

3. C ost o f c a s s a v a  t u b e r  R s . 1 Kg 1

4 . Cos t o f stem R s . 10 f o r  100 numbers

5. C ost o f c o w p e a  g r a i n  R s . 4 Kg *

6. Co st o f g r e e n  b hus a  R s . 0 . 2 0  Kg ^

7. C o s t o f g r o u n d n u t  p o d s  R s . 4 Kg ^

8. g r e e n  b h us a  R s . 0 . 2 0  Kg *

9. Co st o f b h i n d i  f r u i t s  R s . 3 Kg *



Appendix IV A
Cost of cultivation of Cassava in one hectare (Summer rice
fallows — irrigated crop) cv. Malavella. (5MD)

P e r t i c u l a r s  o f  o p e r a t i o n s
Animal 
P a i r  @ 
R s . 50

Men §  
R s . 25

Women 
R s . 18

Amount 
Rs Ps

1. P l o u g i n g  t h e  f i e l d
( two  r o u n d s )  10 -

2.  T r a n s p o r t i n g  and a p p l i y i n g  
FYM @ 1 2 . 5  t / h a

3.  Forming r i d g e s  and f u r r o w s  -  10

4.  Cos t  o f  1 2 . 5  t FYM €) R s . 1 5 0  t~* -

5.  Cos t  o f  f e r t i l i z e r s  ( 5 0 : 5 0 : 5 0  NPK) -

6 .  Co st  o f  3 00 0  T a p i o c a  s t ems
( 6 - 1 0  c u t t i n g s )  @ R s . 1 0 / 1 0 0  stems

7.  C u t t i n g  s e t t s  and p l a n t i n g  -  2

8.  Gap f i l l i n g  as  and
when n e c e s s a r y  -  1

9.  I n t e r  c u l t u r i n g  and w e e d i n g  
and t o p  d r e s s i n g  w i t h
N&K f e r t i l i z e r s  -  12

10. I r r i g a t i o n  a t  f o r t n i g h t l y  
i n t e r v a l s ,  g u i d i n g
wa te r  e t c .  -  10

11.  Co st  o f  d i e s e l / e l e c t r i c i t y
and r e n t  o f  pump -  -

11a.  P l a n t  p r o t e c t i o n  (Lumpsum) -  1

12.  H a r v e s t i n g . t h e  c r o p ,  s e p a r a t i n g  
t u b e r s  t r a n s p o r t i n g  t o  y a r d
and s t a c k i n g  t h e  s t em s  -  7

10

16

5 0 0 . 0 0

2 5 0 . 0 0

2 5 0 . 0 0  

1 8 7 5 . 0 0

5 3 0 . 0 0

3 0 0 . 0 0

1 4 0 . 0 0

25 .00

7 6 0 . 0 0

2 5 0 . 0 0

3 5 0 . 0 0

1 0 0 . 0 0

3 2 0 . 0 0

Total 10 43 39 5650.00



Appendix IV B
Cost of cultivation of one hectare cowpea in summer rice fallow

(cv: Krishnamony)

P e r t i o u l a r s  o f  o p e r a t i o n s
A ni ma 1
P a i r  © Men @ Women Amount
R s . 5 0  Rs .25  R s . 1 8  Rs Ps

1. P l o u g h i n g  t he  f i e l d  2 
t imes  w i t h  b u l l o c k  p a i r s
e  R s . 5 0 / -  p a i r  10

2.  Cost  o f  20 Kg. s e e d s  
a t  R s . 8 / k g

3.  Cost  o f  f e r t i l i z e r s  and
Lime ( V i d e  b a s i c  d a t a  a p p e n d e d )

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

5.  C o v e r i n g  t h e  s e e d  by 
p l o u g h t i n g  and o p e n i n g  
d r a i n a g e  c h a n n e l s  2

6.  Weeding and e a r t h i n g  up o n c e  -

7 .  I r r i g a t i o n  t w i c e —g u i d i n g  
w at e r  -

8 .  Cost  o f  d i e s a l / e l e c t r i c i t y  Lumpsum 
o f  R s . 75 and r e n t a l  c h a r g e s  o f
Motor  and Pumpset  -

9.  P l a n t  p r o t e c t i o n  o p e r a t i o n  
(Lumpsum Rs.  8 0 )  -

10.  P i c k i n g  p o d s  -  two t i m e s  -

11.  D r y i n g  p o d s  and t h r e s h i n g
and c l e a n i n g .  -

12.  C u t t i n g  and r e m o v i n g
Bhusa (5  t / h a )  -

12

11

3

7

5 0 0 . 0 0

16 0 . 0 0

5 0 2 . 0 0

2 5 . 0 0

1 25 . 00

2 1 6 . 0 0

6 0 . 0 0

7 5 . 0 0

8 0 . 0 0  

200 .00

7 5 . 0 0

1 25 . 00

T o t a l  12 5 33 2 1 4 3 . 0 0



Appendix IV C
Cost of cultivation of one hectare of groundnut cv: TMV-2 in
summer rice fallows (Irrigated crop)

P e r t i c u l a r s  o f  o p e r a t i o n s
Animal 
Pai  r @ 
R s . 50

Men © 
R s . 25

Women 
R s . 18

Amount 
Rs Ps

1. P l o u g h i n g  t h e  f i e l d  2 
t imes  w i t h  b u l l o c k  p a i r s

2. Cost  o f  75 Kg K e r n a l s  
@ Rs.  8 /K g

3.  A p p l i c a t i o n  o f  f e r t i l i z e r

4.  D i b b l i n g  t e  s e e d s  b e h i n d  
c o u n t r y  p l o u g h

5.  Cost  o f  f e r t i l i z e r s  
( 1 0 : 7 5 : 7 5  NPK)

6. Cost  o f  l i m e  1500 kg  @ 0 . 7 5  Kg

7.  Forming b e d s  and c h a n n e l s  
f o r  i r r i g a t i o n

8.  I r r i g a t i o n  15 t i m e s - g u i d i n g  
water

9.  E l e c t r i c i t y  c o s t  o f  d i e s e l  
and r e n t  o f  pumb ( lumpsum)

10. A p p l y i n g  l i m e  and 
e a r t h i n g  up

11.  P l a n t  p r o t e c t i o n  o p e r a t i o n  
( lumpsum) R s . 2 2 5 / -

12.  H a r v e s t i n g  t h e  c r o p  and 
t r a n s p o r t i n g  t o  y a r d

13.  S e p a r a t i n g  t h e  p o d s  and 
s t a c k i n g  t e  haulm

14.  D r y i n g  t h e  p o d s  and 
s t o r i n g  i n  gunny b a g s

10

- 1

T o t a l

0 . 5

4

15

1

20

15

15

4

15 2 2 . 5  62

(Rounded  t o  5 2 5 0 / - )

500 .00

6 0 0 . 0 0  

15 . 00

4 0 0 . 0u

4 5 3 . 7 5

1 1 2 5 . 0 0

1 2 0 . 0 0

3 7 5 . 0 0

1 5 0 . 0 0

3 6 0 . 0 0

2 7 5 . 0 0

3 7 5 . 0 0

3 7 5 . 0 0

1 3 0 . 0 0  

5 2 5 3 . 0 0



Appendix IV D
Cost of cultivation of one hectare of bhindi in summer rice
fallows (Irrigated crop cv. Pusasawami)

P a r t i c u l a r s  o f  o p e r a t i o n s
An ima1 
P a i r  © 
Rs . 50

Men © 
Rs . 25

Women 
Rs.  18

Amount 
Rs Ps

1. P l o u g h i n g  the  f i e l d  
2 t i m e s

2.  T r a n s p p r t i n g  and a p p l y i n g ,  
fram y a r d  manure 12 t ha

3.  Co st  o f  12 t FYM © R s . 150 t

4 .  Forming b e d s  and f u r r o w s  
and d i b b l i n g  s e e d s

5.  Cost  o f  10 Kg s e e d s  
© Rs.  7 5 /Kg

6.  Cost  o f  f e r t i l i z e r s  
( 5 0 : 8 : 3 0  NPK)

7.  Labour c h a r g e s  f o r  
a p p l i c a t i o n  o f  f e r t i l i z e r s

8.  I r r i g a t i o n  o n c e  i n  a week

9.  Cost  o f  d i e s e l / e l e c t r i c i t y  
and r e n t  o f  pumb

10.  P l a n t  p r o t e c t i o n  
o p e r a t i o n s  (Lumpsum)

11. H a r v e s t  o f  f r u i t s  o n c e  i n  
4 d a y s  and s t o r i n g  in  guny 
bags  ( 10  h a r v e s t s )

10

-1

10

2
15

10

84

5 0 0 . 0 0

1 8 0 . 0 0  

1 8 0 0 . 0 0

3 0 4 . 0 0

7 5 0 . 0 0

3 5 0 . 0 0

5 0 . 0 0

3 7 5 . 0 0

4 0 0 . 0 0

5 0 0 . 0 0

1 5 0 0 . 0 0

T o t a l  10 27 102 6 8 1 1 . 0 0

(Rounded t o  R s . 6 8 1 0 / - )



Appendix IV E
Cost of cultivation of rainfed transplanted rice one hectare -
rabi season - with supplementary irrigation (Central Kerala)

P e r t i c u l a r s  o f  o p e r a t i o n s  

( 1 )

Animal 
P a i r  @ 
R s . 50 

( 2 )

Men @ 
R s . 25 

( 3 )

Women 
Rs.  18 

(4  )

Amount 
Rs Ps 

( 5 )

P r e p a r a t o r y  c u l t  i v a t  i o n

P l o u g h i n g  the  f i e l  ( p u d d l i n g )  
and l e v e l l i n g  w i t h t r a c t o r  
( 12  hrs  @ Rs 60 hr ) 7 2 0 . 0 0

Trimming and p l a s t e r i n g  bunds 10 3 0 0 . 0 0

T o t a l - - 10 1 0 2 0 . 0 0

Seeds  and s o w i n g

Cost  o f  70 Kg s e e d s  
6 Rs.  3 /Kg - - - 2 1 0 . 0 0

P l o u g h i n g  t h r i c e  and l e v e l l i n g 2 - - 1 0 0 . 0 0

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

PP
2 - 1 0 0 . 0 0

U p r o o t i n g  s e e d l i n g s - - 6 1 5 0 . 0 0

T r a n s p o r t i n g  and s p r e a d i n g  
s e e d l i n g s — 2 - 5 0 . 0 0

T r a n s p l a n t i n g  t h e  s e e d l i n g - - 30 5 4 0 . 0 0

T o t a l 2 4 37 1 1 0 8 . 0 0

A f t e r  c u l t i v a t i o n

Hand w e e d i n g  ( t w i c e ) - - 30 5 4 0 . 0 0

S p r a y i n g  t h r i c e  @ R s . 30 /man - 6 - 1 8 0 . 0 0

Cost  o f  p l a n t  P r o t e c t i o n  C h e m i c a l s  
(Lumpsum)

7 0 0 . 0 0

C o s t  o f  d i e s e l /  e l e c t r i c i y  and 
o f  motor  and p u m p s e t .  (Lumpsora)

r e n t
5 5 0 . 0 0



Cl) C 2 ) ( 3 ) ( 4 ) ( 5 )

G u id in g  w a t e r  and i r r i g a t i o n  
management - 5 - 1 2 5 . 0 0

- 11 30 2 0 9 5 . 0 0

Harvest

H a r v e s t i n g  t he  c r o p  t r a n s p o r t i n g - 5 25 5 7 5 . 0 0

T h r e s h i n g  and c l e a n i n g - 5 5 2 1 5 . 0 0

Dr ying  and P r o c e s s i n g  paddy  
and d r y i n g  o f  s t r a w - 2 5 1 4 0 . 0 0

T o t a l - 12 35 9 3 0 . 0 0

Cost  a t  5 t FYM © R s . 1 5 0 / L 7 5 0 . 0 0

A p p l i c a t i o n  c h a r g e s  o f  FYM - - 5 9 0 . 0 0

C o st  o f  250 kg o f  l i m e  © 0 . 7 5  kg~■1 - - 1 8 7 . 0 0

A p p l i c a t i o n  o f  l ime - — 1 1 8 . 0 0

T o t a l - - 6 1 0 4 5 . 5 0

T o t a l  c u l t i v a t i o n  c h a r g e s  w i t h o u t  
a d d in g  f e r t i l i z e r s 2 39 108 6 1 9 8 . 0 0

C o st  o f  f e r t i 1 i z e r s  ( 9 0 : 4 5 : 4 5  
NPK ha- 1 ) as  u r e a ,  M u s o o r i e  
r o c k  p h o s p h a t e  and m u r i t e  o f  
p o t a s h  ( V i d e  B a s i c  d a t a  s h e e t ) 7 1 5 . 0 0

c o s t  o f  t r a n s p o r t i n g  and 
a p p l i c a t i o n  o f  f e r t i l i z e r s - 2 - 1 0 0 . 0 0

T o t a l - 2 - 8 1 5 . 0 0

Grand Total 2 41 108
Rounded t o

7013.00
7 0 0 0 . 0 0
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ABSTRACT

W i t h  t h e  o b j e c t i v e s  o f  i d e n t i f y i n g  t h e  m o s t  

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

o f  K e r a l a  and t o  a s s e s s  s o i l  f e r t i l i t y  c h a n g e s  due t o  r i c e  

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

e f f e c t s  o f  the  summer c r o p s  on the  s u c c e e d i n g  r i c e  c r o p s  an 

i n v e s t i g a t i o n  was c o n d u c t e d  a t  t h e  R . A . R . S .  P a t t a m b i  i n  a 

s p l i t - s p l i t  p l o t  d e s i g n ,  f o r  a p e r i o d  o f  two  y e a r s .  The 

s a l i e n t  f i n d i n g s  o f  the  i n v e s t i g a t i o n  a r e . a s  f o l l o w s .

In the  C a s s a v a - r i c e - r i c e  s ys t em 25 p e r  c e n t  s a v i n g  

was r e c o r d e d  f o r  P and K f o r  maximum g r a i n  y i e l d  o f  k h a r i f  

r i c e  than the  recommended d o s e s .  A s a v i n g  Of 50 p e r  c e n t  

e a c h  o f  P and K was r e c o r d e d  f o r  the  maximum s t r a w  y i e l d  than 

t he  recommended d o s e s .

In c o w p e a - r i c e - r i c e  s ys t em f o r  maximum g r a i n  y i e l d  

o f  k h a r i f  r i c e  t h e r e  was a s a v i n g  o f  25 p e r  c e n t  o f  P and K 

t ha n  r e c o m m e n d e d  d o s e s .  The same t r e n d  f o l l o w e d  f o r  t h e  

maximum y i e l d  o f  s t r a w  a l s o .

In g r o u n d n u t - r i c e - r i c e  s y s t e m ,  f o r  maximum g r a i n  

y i e l d  o f  k h a r i f  r i c e  t h e r e  was a s a v i n g  o f  25 p e r  c e n t  o f  P 

and K than recommended d o s e s .  For  t he  p r o d u c t i o n  o f  maximum 

s t r a w  y i e l d  f u l l  d o s e  o f  recommended n u t r i e n t s  were r e q u i r e d .



o f  k h a r i f  r i c e  t h e r e  was a s a v i n g  o f  50 p e r  c e n t  o f  P and K

than recommended d o s e s .  For  the p r o d u c t i o n  o f  maximum s t ra w 

y i e l d  f u l l  d o s e  o f  recommended n u t r i e n t s  were e s s e n t i a l .

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

s a v i n g  o f  2 5 p e r  c e n t  o f  P a n d  K wa s  r e c o r d e d  t h a n  

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

f u l l  d o s e  o f  recommended n u t r i e n t s  were r e q u i r e d .

£n f a l 1o w - r i c e - r i c e  s ys t em f o r  maximum g r a i n  y i e l d  

f u l l  d o s e  o f  recommended n u t r i e n t s  were e s s e n t i a l ,  whereas  

f o r  the  p r o d u c t i o n  o f  maximum s t r a w  y i e l d  a s a v i n g  o f  25 p er  

c e n t  o f  P and K than the f u l l  d o s e  was r e c o r d e d .

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

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

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

k h a r i f  c r o p  w h e r e  a s  i n  t h e  c o w p e a ,  g r o u n d n u t  a nd  b h i n d i  

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

the  r a b i  r i c e  c r o p  ev e n  when the  k h a r i f  r i c e  c r o p  i s  a p p l i e d  

w i t h  medium d o s e s  o f  n u t r i e n t s .

Th e r e  was a t r e n d  o f  s l i g h t  d e c r e a s e  in 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  the  s o i l  under  a l l  t h e  c r o p p i n g  s y s t e m s .  

The s t a t u s  o f  a v a i l a b l e  n i t r o g e n  and p o t a s h  a f t e r  one  and two

In bhdndi-rice-rice system for maximum gr*iin yield



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

the  s t a t u s  o f  p h o s p h o r u s  in the  s o i l ,  t h e r e  was a s l i g h t  

i n c r e a s e  a f t e r  one  and two y e a r  c r o p  s e q u e n c e s .

C as s av a  s ys t em p r o d u c e d  maximum y i e l d  in  terms o f  

e n e r g y  v a l u e  f o l l o w e d  by g r o u n d n u t .  From the e c o n o m i c  p o i n t  

o f  v i e w  b h i n d i  s y s t e m g ave  the maximum n e t  r e t u r n .  Maximum 

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

r e c o r d e d  in the  c a s s a v a  sys t em f o l l o w e d  by g ro un d nu t  s ys t em .

A v e g e t a b l e  c r o p  l i k e  bhAndi  o r  a t u b e r  c r o p  l i k e  

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

summer s e a s o n  in the  d o u b l e  c r o p  wet r i c e  f i e l d s  o f  K e r a l a ,  

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

Among the  c r o p p i n g  s y s t e m s  r i c e - r i c e - r i c e  system 

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

l a b o u r e r s  w i t h  maximum j o b  o p p o r t u n i t i e s  f o r  women l a b o u r e r s  

as  we 1 1 .




