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INTRODUCTION

T h i s  r e p o r t  c o v e r s  t h e  r e s e a r c h  a c t i v i t i e s  u n d e r  
t h e  A l l  I n d i a  C o o r d i n a t e d  A g r o n o m i c  E x p e r i m e n t s  Scheme 
d u r i n g  the  y e « r  1 9 7 3 - 7 4 ,  The f o i c u s  o f  th e  programme o f  
w o r k  o f  t h e  s cheme  has been m a i n l y  on  m u l t i p l e  c r o p p i n g  
and s o i l  f e r t i l i t y  and f e r t i l i z e r  u s e *

T h i s  r e p o r t  i s  p r e p a r e d  i n  3 p a r t s .  P a r t  1 
d e a l s  w i t h  t h e  r e s u l t s  o f  t r i a l s  c o n d u c t e d  a t  the  M o d e l  
A g r o n o m i c  C e n t r e ,  Karamana ,  H e r e ,  th e  p rogramme was so  
o r i e n t e d  a s  t o  g a t h e r  i n f o r m a t i o n  on p r o d u c t i o n  p o t e n t i a l  
u n d e r  opt imum r e s o u r c e  c o n d i t i o n s  a s  w e l l  a s  u n d e r  c o n d i - -  
t i o n s  o f  on e  o r  more i n p u t  c o n s t r a i n t s ,  f a r m i n g  s y s t e m s  
f o r  s m a l l  h o l d e r s  and e f f i c d c y  o f  n e w e r  f e r t i l i z e r s  and  
h e r b i c  i d e s .

F a r t  2 o f  t h i s  r e p o r t  e m b o d i e s  t h e  r e s u l t s  o f  
s i m p l e  f e r t i l i z e r  t r i a l s  c o n d u c t e d  on c u l t i v a t o r s 1 f i e l d s  
i n  Q u i l o n  and T r i c h u r  d i s t r i c t s .  In  t h e s e  e x p e r i m e n t s ,  
e m p h a s i s  was on the  r e s p o n s e  o f  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  t o  n i t r o g e n ,  p h o s p h o r u s ,  p o t a s h  and z i n c  w i t h  a v i e w  
t o  f o r m u l a t e  f e r t i l i z e r  r e c o m m e n d a t i o n s  f o r  th e  d i f f e r e n t  
a g r o c 1 i m a t i c  r e g i o n s  o f  the  S t a t e .  In  Q u i l o n  and T r i c h u r  
d i s t r i c t s ,  t r i a l s  a r e  a c t u a l l y  i n i t i a t e d  d u r i n g  t h e  
' m und ak an '  ( r a b i )  s e a s o n  o f  1 9 7 1 - 7 2  and by now,  5 r e a s o n s '  
e x p e r i m e n t a l  d a t a  have  been  c o l l e c t e d .

l a r t  3 g i v e s  the  i m p o r t a n t  c o n c l u s i o n s  drawn 
f r om t h e s e  s t u d i e s .
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EXPERIMENTAL

2

A l t o g e t h e r  e i g h t  e x p e r i m e n t s  w e r e  c o n d u c t e d  a t  t h e  
M o d e l  A g r o n o m i c  C e n t r e ,  Karamana.

The s o i l  o f  t h e  e x p e r i m e n t a l  f a r m  was a l a t e r i t i c  
s a n d y  o l a y  l oam c o n t a i n i n g  on  an a v e r a g e  0 *4 5 % o r g a n i c  
c a r b o n ,  2 4 . 0  k g / h a  o f  a v a i l a b l e  PpOj. and  1 0 0 . 0  k g / h a  o f  a v a ­
i l a b l e  l ^ O .  The pH o f  t h e  s o i l  was 5 . 3 .

The c r o p  was g rown  u n d e r  r a i n f e d  c o n d i t i o n s ,  
e s p e c i a l l y  i n  th e  1V i r i p p u '  ( k h a r i f )  s e a s o n .  H o w e v e r ,  i r r i ­
g a t i o n s  w e r e  g i v e n  w h e n e v e r  r a i n f a l l  was  n o t  s u f f i c i e n t  t o  
s u p p o r t  p l a n t  g r o w t h .  The a g r o n o m i c  p r a c t i c e s  s t i p u l a t e d  
f o r  t h e  t e s t  v a r i e t i e s  w e r e  c l o s e l y  f o l l o w e d  i n  a l l  t h e  
t r i a l s .  Rice* c r o p  was  t r a n s p l a n t e d .

The t r i a l s  i n c l u d e d :

i .  P r o d u c t i o n  p o t e n t i a l  u n d e r  opt imum i n p u t  
c o n d i t i o n s  ( t r i a l  No .  1 ( a )  ) ;

i i .  Maximum p r o d u c t i o n  p o t e n t i a l  u n d e r  r e s o u r c e
c o n s t r a i n t s  ( l  ( b )  ) ;

i i i .  I n t e n s i v e  f a r m i n g  s y s t e m s  f o r  s m a l l  h o l d e r s ( l  ( c ) ) ;
i v .  M a n u r i a l  r e q u i r e m e n t  o f  a f i x e d  c r o p  r o t a t i o n  ( 2 ) ;

v .  E f f i c i e n c y  o f  p o t a s s i u m  s c h o e n i t e  a s  a s o u r c e  o f  
p o t a s s i u m  ( 3 ) |

v i .  f e r t i l i z e r  r e q u i r e m e n t  o f  new v a r i e t i e s  ( 4 ) ;  
v l ± ,  £.£fJ-c-l^jjLiy o f - r a o i e  pJxos.piia.te -on £uii-d— - ĴLQ -(b)  j and

- v i l i .  Weed c o n t r o l  i n  t r a n s p l a n t e d  l ow la n d  r i c e  ( 1 2  b )  " —

The e x p e r i m e n t  n o s .  ( i ) ,  ( i i ) r ( i i i )  and ( v i i i )  
w e r e  commenced d u r i n g  t h e  v i r l p n u  s e a s o n  o f  1 9 7 2 - 7 3  and w e r e  
c o n t i n u e d .  The e x p e r i m e n t  n o .  ( i v )  was i n i t i a t e d  i n  the  
v i r i ‘*pu s e a s o n  o f  1 9 7 1 - 7 2  . The r e s t  o f  the  t r i a l s  w o r e  t a k e n  
up d u r i n g  the  c u r r e n t  y e a r .

The d e t a i l s  p e r t a i n i n g  t o  t r e a t m e n t s  o f  t h e  e x p e r i ­
ments  a r e  f u r n i s h e d  u n d e r  ’ r e s u l t s  and d i s c u s s i o n  * .



RESULTS AND DISCUSSION

( i ) . I  ( a ) .  P r o d u c t i o n  p o t e n t i a l  e x p e r i m e n t

P r o d u c t i o n  p o t e n t i a l  o f  a  h i g h  i n t e n s i t y  c r o p p i n g  
s y s t e m  and i t s  e f f e c t  on  s o i l  f e r t i l i t y  f r a o e d  t h e  o b j e c t  
o f  t h i s  e x p e r i m e n t .  The t r e a t m e n t s  c o m p r i s e d  o f  6 c r o p
r o t a t i o n s .  Each  r o t a t i o n  had a t  l e a s t  2 c r o p s  o f  r i c e 3

1.  R i c e - R i c e - R i c e - R i c e  ( a l l  e a r l y  d u r a t i o n )
2 .  R i c e - R i c e - R i c e  ( a l l  medium d u * ' " ' t i o n )
3 .  R i c e - P . i c e  ( b o t h  l o n g  d u r a t i o n ) -  f a l l o w
4 .  R i c e - R i c e  ( b o t h  e i r l y  d u r a t i o n ) -  T a p i o c a
5 .  R i c e - R i c c  ( b o t h  e a r l y  d u r a t i o n ) -  C o l o c - s i a

V.

6 . R i c c - R i c e  ( b o t h  medium d u r a t i o n ) - 3 h i n » i i

The t e s t  v a r i e t i e s  o f  r i c e  w e r e  A n n a p o o r n a  ( e a r l y ) ,  
J a y a  (medium)  anti J a g a n n a t h  ( l a t e ) .  The v a r i e t y  o f  t a p i o c a  
t r i e d  was H 1 6 5 ,  an e a r l y  d u r a t i o n  h y b r i d .

Among t h e  r o t a t i o n s  i n v o l v i n g  r i c e  c r o p s  o n l y ,  3 
c r o p 9 o f  J a y a  r i c - _  as  i n  r o t a t i o n  2 r e g i s t e r e d  t o e  h i g h e s t  
a g g r e g a t e  y i e l d  o f  11,951 k g / h a  p e r  annum a s  a g a i n s t  i U , I 2 5  
k g / h a  r e c o r d e d  by A n n a p o o r n a  r a i s e d  4 t i m e s  i n  s u c c e s s i o n  
( T a b l e - 1 ) .  The r o t a t i o n  3 ,  i n  w h i c h  2 c r o p s  o f  J a g a n n a t h  

was  r a i s e d  a f t e r  a s u n n o r  f a l l o w ,  y i e l d e d  o n l y  13,09b k / r /ha  
t h u s  p r o v i n g  i t s e ' C  t o  be l e s r  p r o f i t a b l e .  Two c r o p s  o f  
J a y a  c u l t i v a t e d  a f t e r  a summer c r o p  o f  3 h i n d i  a s  in  r o t a t i o n  
6 , r e c o r d e d  n e a r l y  a s  much y i e l d  as  t h a t  o f  r o t a t i o n  2 w h i c h  
i n v o l v e d  4 c r o p s  A n n a p o o r n a .  T h i s  r o t a t i o n  c u. p a r e d  w e l l  
w i t h  the  r o t a t i o n  i n v o l v i n g  3 Ja y a  c r o p s ,  th e  d i T i e v  nee  
b e i n g  1 , 8 7 6  k g / h a  o n l y  i n  f a v o u r  i f  t h e  l a t t e r .  o b v i o u s l y ,  
the  v i r i p p u  r i c e  c r o p  d e r i v e d  s >no r e s i d u a l  e f f e c . ,  i f  the  
m an u r es  a p p l i e d  t o  th e  p r e v i o u s  b h i n d i  c r o p .  Cnrnja fod  t o  
the  y i e l d  r e c o r d e d  by j a y a  ( 4 , 9 7 5  k g / h a ) £ ) i n  t h e  c o r r e s p o n d ­
i n g  s e a s o n  o f  1 9 7 3 - 7 4  was 6,1.34 k g / h a ,  t h e  i n c r e a s e  b e i n g  
1 , 1 5 9  k g / h a .  In t o e  r o t a t i o n  i n  -which A n n a p o o r n a  v— s grown  
a f t e r  T a p i o c a  nr  C j l r - c a s i a ,  the  y i e l d  i n c r e a s e  wne n o t  as 
s p e c t a c u l a r  a s  t h i n ,  th e  i n c r o a j - c  i n  y i e l d  b e i n g  396  k g / h a  
a f t e r  t a p i o c a  and 596  k g / h a  n i t e r  c o l o c a s i a .  The r o t a t i o n ,  
r i c e - r i c o - t a p l o c a , r e c o r d e d ,  h o w e v e r ,  the  h i g h e s t  p e r  
h e c t a r e  p r o d u c t i o n  d u r i n g  t h i s  y e a r , the  c o n t r i b u t i o n  o f  th e  
r o o t  c r o p  a l o n e  b e i n g  3 9 , 3 0 2  k g / h a .  S i n c e  g r a i n  p r o d u c t i o n  
i s  more i m p o r t a n t  than t u b e r  p r o d u c t i o n ,  r i c e - r i c c - b h i n d i  
r o t a t i o n  ( r o t a t i o n  6 ) s h o u l d  r e c e i v e  more a t t e n l i  -n a s  i t  
g i v e n  th e  maximum p r o d u c t i o n  p e r  day  and f e t c h e s  r e l a t i v e l y  
n o r e  p r o f i t  t o  the  f o r m e r .



T a b l e -  I .  P r o d u c t i o n  o f  c r o p s  i n  h i g h  i n t e n s i t y  c r o p  r o t a t i o n ,  1 9 7 3 - 7 4

Crop  r o t a t i o n  w i t h  c r o p  d u r a ­
t i o n  ( d a y s )

P r o d u c  t i o n  
( k g /h a ?

To ta  1 
g r a i n

To t a l  
p r o d .

N o . o f  
i d l e

g r a i n
y i e l d

T o t a l
i n c o m e

v i r i p p u  n undakan p u n j a v i r i ­
ppu

nu nda -  
kan

pun
j a

y i e l d  o f  a l l  
c r o p s  

( k g / h a ) ( k g / h a )

d a y s p e r  d a y  

( k g / h a )  (BS)

1 . A n n a p o o r -  
na ( 7 3 )

A n n a n o o r -  
na ( 9 7 )

A n n a p o o r n a
( 6 8 )
A n n a p o o r n a
( 7 4 )

4237 913 2452
2523

10125 10125 53 32 7 4 9 3 . 0

2 . J a y a ( 9 9 ) J a y a  ( 9 6 ) J a y a  ( 1 0 2 ) 5375 3607 2929 11951 11951 68 40 8 8 4 4 . 0

3 . J a g a a n a t h  
( 1 2 6 )

J a g a a n a t h  
1 114 } Is. i  1 ow 5150 2932 8092 s o a r 1S5 34 5 9 8 1 . 0

4  . A n n a p o o r n a  A n n a p o o r  
( T 3 )  na ( 9 7 )

T n p l o o a r r -  
H 165 )  4437
147 )

-A

l

5 . A n n a p o o r -  
na ( 7 3 )

6 . J a v a

( 9 9 )

A n n a p o o r  
na ( 9 7 )
Ja y a

( 9 6 )

C o l o c a s i a  3941  
l o c a l ( 1 6 1 )

B h i n d i
P u s a  s a v a n i  

( 8 8 ) 6134

1092 39302  55 2 9  44831

1201  121 97  5142  17339

48

34

3 9 4 1  13953  l(*O0tf5. 2 4 0 2 8 82

32 1 7 5 4 1 . 0

30 1 0 7 4 1 . 0

52 1 9 4 7 9 . 0

Annapoorna
Ja ya
J a g a a n a t h

e a r l y  d u r a t i o n  r i c e  
medium d u r a t i o n  r i c e  
l » . n g  d u r a t i o n  r i c e

R i c e  @ R e . 0 0 7 4  p e r  kg 
C o l o c a s i a  @ R e .  0 . 4 0  p e r  kg 
T a p i o c a  @ R e .  0 . 3 0  p e r  kg 
B h i n d i  @ R e .  0 . 5 0  p e r  kg
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( i i ) .  ( l  b) Maximum production p oten tia l under resource
c o n s t r a i n t s

T h i s  t r i a l  was  i n i t i a t e d  i n  t h e  v i r i p p u  s e a s o n  
o f  1 9 7 2 - 7 3  t c  d e t e r m i n e  t h e  p r o d u c t i o n  p o t e n t i a l  o f  a 2 
c r o p  ( r i c e - r i c e )  r o t a t i o n  u n d e r  i n p u t  c o n s t r a i n t s .  The 
i n p u t s  t e s t e d  w e r e  l e v e l s  o f  f e r t i l i z e r s  and  weed  c o n t r o l .

The t r e a t m e n t s  c o n s i s t e d  o f  3 d o s e s  o f  N ,P  and  K
i . e .  9 0 : 4 5 : 4 5 ;  6 7 . 5  : 3 3 . 7 5  : 3 3 . 7 5  and 4 5 :  2 2 . 5 ;  2 2 . 5
( k g / h a  e a c h )  b e i n g  t h e  1 0 0 $ ,  75$  an d  5 0 $  o f  t h e  r e co mme nde d  
d o s e s  o f  N, PnOc KpO f o r  medium d u r a t i o n  t r a n s p l a n t e d
r i c e s  and 3 m e t h o d s  o f  weed  c o n t r o l  I . e .  M a c h e t e  @ 1 . 0  k g / h a ;
2 hand w e e d i n g s  and an  unweeded  c o n t r o l .

The t e s t  v a r i e t y  was J a y a ,  t r a n s p l a n t e d  a t  a  s p a c i n g  
o f  15 cm x  15 cm.

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

G r a i n  y i e l d  was s i g n i f i c a n t l y  r e d u c e d ,  when t h e  r e c o ­
mmended d o s e  o f  f e r t i l i z e r s  was  r e d u o e d  t o  75 and 5 0 $
( T a b l e  2 ) .  The r e d u c t i o n  i n  y i e l d  a t  75 and  5 0 $  o f  t h e  r e c o ­
mmended d o s e s  w e r e  6 . 9 $  and 9 . 9 $ ,  r e s p e c t i v e l y .  The d i f f e r ­
e n c e  b e t w e e n  t h e s e  l e v e l s ,  h o w e v e r ,  was n o t  s i g n i f i c a n 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  b e t w e e n  t h e  
l e v e l s  o f  weed c o n t r o l .  The i n c r e a s e  i n  y i e l d  r e g i s t e r e d  by  
the  hand we ed ed  and  the  h e r b i c i d e  t r e a t e d  p l o t s  o v e r  t h e  
unweeded  c o n t r o l  was 237 and 69 kg p e r  h e c t a r e ,  r e s p e c t i v e l y ,  
iVeed g r o w t h ,  in  g e n e r a l ,  was t o o  p o o r  i n  t h e  e x p e r i m e n t a l  
p l o t s  to c a u s e  a n y  s i g n i f i c a n t  r e d u c t i o n  i n  y i e l d  a n d ,  
o b v i o u s l y ,  i t  d i d  n o t  p r o v e  t o  t>e a can-sLtrnint  t o  p r o d u c t i o n  
at  Karamana.

The i n t e r a c t i o n a l  e f f e c t s  o f  f e r t i l i z e r  d o s e s  and  
weed c o n t r o l  p r a c t i c e s  w e r e  n o t  s i g n i f i c a n t .  The r e s u l t s ,  
h o w e v e r ,  i n d i c a t e  t h a t  u n d e r  l i m i t e d  a v a l l a b l i l i t y  ) f  f e r t i ­
l i z e r s ,  th e  d o s e  o f  n u t r i e n t s  c a n  be r e d u o e d  w i t h  some 
s a c r i f i c e  on g r a i n  p r o d u c t i o n .



T a b l e ,  2 .  G r a i n  y i e l d  a s  a f f e c t e d  by r a t e s  o f  fertilizer
a p p l i c a t i o n  and  meth od s  o f  weed  c o n t r o l  
( v i r i p p u ,  1 9 7 3 - 7 4 )

F e r t i l i z e r  a p p l i e d G r a i n  y i e l d  
( k g / h a )

1 1 0 0 $  o f  the  r e commended  d o s e  
( 9 0 : 4 5 : 4 5  k g / h a ) 570 6

2 75$  o f  t h e  r ecommended  d o s e  
( 6 7 , 5  : 3 7 . 7 5  : 3 7 . 7 5  k g / h a ) 5313

3 5 0 $  o f  the  r e commended  d o s e  
( 4 5 :  2 2 . 5  : 2 2 . 5  k g / h a ) 514 8

Weed c o n t r o l •

1 Hand w e e d i n g  t w i c e 5591
2 M a c h e t e  1 . 0  kg a . i / h a 5323
3 Unweeded c o n t r o l 5254

SE + ( f e r t i l i z e r  r a t e ) hJ

CD ( 0 . 0 5 )  , , 301
SE + (Weed c o n t r o l ) 236

( i i i )  I ( c )  I n t e n s i v e  f a r m i n g  s y s t e m s f o r  s m a l l  h o l d e r s

The f e a s i b i l i t y  o f  a d o p t i n g  i n t e n s i v e  c r o p  p r o d u ­
c t i o n  p r a c t i c e s  in  s n a i l  h o l d i n g s  f o r n e d  t h e  o b j e c t  o f  t h i s  
i n v e s t i g a t i o n .  An a r e a  o f  8 , 0 0 0  s q . n e t c r s .  was  d i v i d e d  i n t o  
4 d q u a l  p a r t s  and the  f o l l o w i n g  c r o p  r o t a t ;  i ins w e r e  f o l l o w e d  
in  e a c h  p l o t .

P l o t I Banana ( v a r i e t y  N c n t h r a n )
P l o t 11 R i c e  ( J o y n ) _  R i c e  ( J a y a ) -  B l a c k  gram
P l o t I I I R i c p  ( A n n a p o o r n a ) -  R i c e  

T a p i o c a  ( H 165 )
( A n n a p o o r n a ) -  ■

P l o t IV R i c e  ( A n n a p o o r n a ) -  R i c e  
C o l o c a s i a  ( l o c a l )

( A n n a p o o r n a )  -

The m a n o r i a l  and c u l t u r a l  p r a c t i c e s  r e commended  
f o r  e a c h  c r o p  w e r e  s t r i c t l y  f o l l o w e d .  Banana was  p l a n t e d  
on  r a i s e d  bunds and t a p i o c a  on maund s .
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F o r  t h e  c a l c u l a t i o n  o f  g r o s s  and  n e t  r e t u r n s  a t  
t h e  c r o p p i n g  s c h e m e ,  t h e  p e r i o d  f r o m  mundakan,  1 9 7 2 - ^ 3  t o  
v i r i p p u  1 9 7 3 - 7 4  was  t a k e n  i n t o  c o n s i d e r a t i o n  a s  i t  o o i n -  
c i d e d  w i t h  t h e  d u r a t i o n  i n  w h i c h  banana  was  g r o w n .

In t h e  c r o p p i n g  s cheme  a d o p t e d ,  r i c e  o c c u p i e d  
60% o f  t h e  t o t a l  c r o p p e d  a r e a .  G r e e n  gram,  t a p i o c a ,  
c o l o c a s i a  and banana o c c u p i e d  t h e  r e m a i n i n g  a r e a  e q u a l l y *  
The i n t e n s i t y  o f  c r o p p i n g  was  250  p e r  c e n t .  The c r o p p i n g  
p a t t e r n  p r o v i d e d  r e q u i s i t e  p r o d u c t i o n  o f  c e r e a l s ,  p u l s e s  
and c a s h  c r o p s  t o  meet  t h e  r e q u i r e m e n t  o f  t h e  f a m i l y  o f  a 
s m a l l  f a r m e r .  I n c l u s i o n  o f  banana and c o l o c a s i a  i n  t h e  
c r o p p i n g  s c h e m e ,  h o w e v e r ,  p r o v e d  t o  be a b i g  d r a i n  on t h e  
r e s o u r c e s ,  t h e  n e t  r e t u r n s  o b t a i n e d  f r o m  t h e s e  c r o p s  b e i n g  
f a r  b e l o w  t h e  c o s t  o f  i n p u t s .  Y i e l d s  o f  t h e s e  c r o p s  w e r e  
m i s e r a b l y  p o o r  p r o b a b l y  due  t o  s u b - o p t i m a l  s o i l  c o n d i t i o n s .  
The maximum r e t u r n s  w e r e  o b t a i n e d  f r o m  P l o t  I I  ( J a y a - J a y a -  
b l a c k  g ram)  when i n d i v i d u a l  r o t a t i o n s  a r e  c o m p a r e d .  The 
net  r e t u r n s  f r o m  the  c r o p p i n g  p a t t e r n  a d o p t e d  a t  Karanana
was  B3. 1 0 5 9 / -  f r o m  a p l o t  o f  0 . 8 0  h e c t a r 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 - 3 -

( i v ) . 2 . M a n u r i a l  r e q u i r e m e n t  o f  a f i x e d  c r o p  r o t a t i o n

The d i r e c t ,  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 s  
o f  p h o s p h o r u s ,  p o t a s i u m  and fa r m  y a r d  manure on t h e  y i e l d  
o f  a two c r o p  ( r i c c - r i c e )  r o t a t i o n  was s t u d i e d  i n  t h i s  
e x p e r i m e n t .  The t r e a t m e n t s  c o m p r i s e d  o f  a l l  t h e  p o s s i b l e  
c o m b i n a t i o n s  o f  3 l e v e l s  o f  p h o s p h o r u s  ( 0 , 3 0 , 6 0  kg  
p e r  h a ) ,  and 2 l e v e l s  e a c h  o f  p o t a s h  ( 0 , 3 0  kg K ^ O / h a f  
and farr i  y a r d  manure ( 0 , 1 5 0 0  k g / h a ) .  The t r e a t m e n t s  w e r e  
a p p l i e d  in  3 p h a s e s ,  v i z . ,  m a n u r i n g  e v e r y  s e a s o n ,  manur ing  
in  a l t e r n a t e  s e i s o n s  s t a r t i n g  f r > n  t h e  v i r i p p u  s e a s o n . a n d  
m a n u r i n g  i n  a l t e r n a t e  s e a s o n s  s t a r t i n g  f r o m  t h e  nundakan 
s e a s o n ,  a l l  th e  p l o t s  r e c e i v e d  a common d o s e  o f  n i t r o g e n  
ah 120 k g / h a  at, the  t i n e  o f  p l a n t i n g .  The t e s t  v a r i e t y  
was  I R . 8 .

The c u m u l a t i v e ,  d i r e c t  and r e s i d u a l  e f f e c t s  o f  
a p p l i e d  p h o s p h o r u s  we re  n o t  s i g n i f i c a n t  on g r a i n  y i e l d  
d u r i n g  b o t h  th e  s e a s - n s .  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  
f a c t ,  t e n d e d  t o  d e p r e s s  g r a i n  p r o d u c t i o n .  S i m i l a r  r e s u l t s  
w e r e  r e c o r d e d  in the* p r e v i o u s  y e a r s  a l s o  ( T a b l e  4)-



T a b l e  3 .  C r o p p i n g  p a t t e r n  and a u t p u t and g r o s s  r e t u r n s f rom  a 0 . 8 0  ha f t o l d i n g

R o t a t i o n  f o l l o w e d  w i t h  T o t a l  
c r o p  d d r & t i o n  ( d a y s )  N o . o f

P l o t
a r e a

Crop  y i e l d  
p e r  [ ' l o t

( k g ) G r o s s
r e t u ­

I n p u t
c o s t

Net
r e t ­

v i r i p p u  
( > 7 3 - 7 4 )

nundakan  s urine r  c r o p  
( ' 7 2 - 7 3 )  ( ’ 7 2 - 7 3 )  days

( ha . ) Crop n a i n  
p r o -  
d u c  t

S t raw rn 
(BS.) (BS)

u r n
(KS)

I Banana ( o n e  y e a r  
c r o p  f r om  November  360
to  November

0 . 2 0 Banana 2 2 1 0 500 2360 
( s u c k e r s )

3242 - 8 8 2

1 1  Jaya
C12 8)

J a v a B1 a c k r a  -  
( 1 0 6 )  ( 6 6 ) 322 0 .20

R i c e  
P u 1 S e s

1812
30

2901 >
X 4236 1950 2286

I I I  ..-^nnapoo 
na ( 9 2 )

r -  .-»nna; o T - T a p i o c a
n a ( 9 2 )  ( 1 6 4 )  348 0 . 2 0

R i c e  1129 
T a p i o c a  
( t u b e r ) 4 8 1 4

1262 |
3929 3280 649

IV A n n n p o o r -  . -^nnapoor-  Co I o c a - 332
n a ( 9 2 )  n a ( f 2 )  s i a ( 1 4 S )

0 . 2 0 R i c e  
Tub r

1093
56 8

1320 \
I 2651 3645 - 9 9 4

T P " 0 . 8 0 1 3 , 1 7 6 1 2 , 1 1 7 7059

nTage r a t e s :

Men @ 85. 9 . 25  p e r  day  
Women @ BS, 6 . 45  
P a i r s  @ BS. 1 7 / -

7 7

7 7

P r i c e  o f  P r o d u c e *
Pa 3d y  g r a i n  BS. 2 / -  p e r  kg 

, , s t r a w  (IS. 0  . 1 8  , ,
Banana R S . l / -  , ,

, ,  s u h k e r  0 . 3 0  p e r  s u c k e r  
B l n c k g r o n  B 3 . 3 / -  p e r  kg 

C o l o c a s i a  0 . 4 0
T a p i  i c a  0 . 3 0

7 7 

7 7
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T a b i c m iles;.  . - e  o f  r i c e  to  r>p l i e d  p h o s p h o r u s ( k g / h a )

be ■'C ±S
r» C u n u l a t i ’ ’ ? a f f e c t d i r e c t e f f e c t r e s i d u a l e f f e c tJ X V f

F pi  r> *- cr
*

V i r c p p u  n*>ndafean v i r i p p u □undakan v i r i p p u nundakan
( k _ ; / u a )

0 5 "  07 2GC3 5 62 1 2632 5614 2 5 1 7

30 •— J _ - 27 -  7C + 14 -  27 + f  167
oO — 1 1 - 2 0 7 -  38 -  86 + 7 + 181

F ( 0 . 0 5 ) VCi.; u NS NS NS NS NS
SZ+ 2 : 0 162 2 “ 5 157 184 154

NS: No t s i g n i f i c a n t ; 3 j g . 5 i g n i f i c a n t

The C Ii 1' ! kt i ve e f f e c t  i f po t ^ s s i u n ( T a b l e  5 ) was
n-.v t i an ' L i '■) •, 1. ' .nt !u r i i v T the v i r i p p u  and mu n-3 aka n
s o a r -  n s . Tli : h . e ’ 1a j  i n  v i e *  c >ns e Q n e n f  o n the  a p p . l i c a t  i  o u
o f  ?_ •) 1j t 3o  i c^ / i r .. -s 362 If:' / .1 Ill v i r i ;  i; and 350 k g / h a  i n
: v. n "* 'can ( T a b l e  *■). TOe d i i e c  I. one! r e s i d u a  1 e f f e c t s  w e r e
iia *■ ? i ~n i  f i  r • • . L . . a  o f  r e r  t 1o a p p l i e d po t a s s i u r j i s
a c ■ .or:')ii jrho. Tin i m i n  tlie- s o i  I s  o i X a r a n a n a .

T h. J . a • .  « r i c e  i 1 : o d po t ' i s h ( k g / h a )

CTm O >5)

Lev.  1 o
r*

Kn<>
L 1 ,

C>: *u 1 . : 1■ • e f f e c t 1 ’ r . ■ c t O f  ( ' t r e s i d u a 1 e f f o r t
Vi ri  (j - 11 •rki lean ”  ■ r i .. u ::mii. a lean v i r i p ; u ciundakan

r. ■ > 3760 25 82 5682 2 7 9 3
3 0 ! .3 - 3 5 0 r 7 0 + ..2 - 1 3  0 + 3 31

F( > o- . ) -1 i •r> ' r . Si  g . » c NS NS S i g  .
< i .Ou o I 7 i 132 f,(l ,U4 » • I 128 150 126

n l '
* > ; 2 on
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Farr  > ; r d  manure r e c o r d e d  s i g n i f i c a n t  c u m u l a t i v e  
a n '  ' i r c c t  e f f t - l s  on g r a i r  yic-Dd d u r i n g  t h e  v i r i p p u  s e a s o n  
o n l y .  ( T a b l e  6 ) The c u m u l a t i v e  r e s p o n s e  i n  y i e l d  was 4 2 . 3  kg 
o f  g r a i n  p e r  qu . n t a l  o f  f a n  y a r d  m an ur e .  The d i r e c t  r e s p o n s e  
was o f  t h e  o r d e -  o f  30 kg o i  r a i n  p e r  q u i n t a l  o f  t h e  a p p l i e d  
manu re .  T h e r e  <as no s i g n i  i^ c a r . t  r e s i d u a l  e f f e c t  on y i e l d  
d u r i n g  t h i s  s e a s  m .  I n ' t h e  . .ac. ' .a’-an s e a s o n ,  r e s p o n s e  t o  f a r m ­
y a r d  manure  was  o f  the  o r Ha, f  1 3 , 0 ,  - 2 . 0  and  3 . 6  kg  o f  g r a i n  
p e r  q u i n t a l  o f  f a r m  y a r d  m a n o r : *t the  f i r s t ,  s e c o n d  and t h i r d
p h a s e s  o f  m a n u r i n g .

T i e  i n t e r a c t i o n a l  i "'f e t s -  e i t h e r  p o s i t i v e  o r  n e g a ­
t i v e  -  o f  f e r t i l i z e r s  and  r ’ -ui-eL' id  n o t  t o u c h  t h e  l e v e l  o f  
s t a t i s t i c a l  s i g n i f i c a n c e  1 i ■*i r b o t h  th e  s e a s o n s .

T a b l e  6 . Cur.u l a t i  ve  , d i r c c  . *■1 r e s i d u a l  e f f e c t  o f  f a r m y a r d
manure >r. g r a i n   ̂ i •• v‘. : g / h a )

Leva  1 
o f  

F . Y . M 
( k "J  ha

C u m u l a t i v e  e f f e c t ' i a e c t  e f f e c t r e s i d u a l e f f e c t
v i r i p p u  mi ad a lean >-.ri ;*pu nundakan v i r i p p u nu ndakap

0 53*30 _ J 67 . -*n 2623 5505 2591
1300 + 6 3 8  -196 -  .5 3' - 3 1 + 205

004-

F S i r  . US 0 ; .  . N3 NS NS
S3 + 1 7 i 132 I d s  128 150 126
CD f ‘ .Go ) 3 8 a l • •

(V)  3 . E f f  i c i . n a v o f  * o t; • \? : ; ' o c n i t c a s  a s o u r c e  o f
ao l .ass i o n

Po ta.a;; i ir . s c It h -o .- , : .ye p r o d u e t o f  s a l t i n d u s t r y ,
I S  r: / n  S 2 r> I. 1 cho ' i

o t a n s  in n  a u l p l v l c -  nd p»rj i •
L h e r  ' i r e ,  t . k e n u . l,o kri'U, 
c I f  i c. i c n t as  o r s 11; r 11 > r t 
w h i c h  a r e  the  c a  r. • 11 •. • >u . '

■ o f  K,,0 i n  c o n t r a s t  t o  
' " M ' i r i l o .  T h i s  s t u d y  w a s ,

' 'i . o o t a s s i u n  s c l i o c n i t c  i s
■ •esi'M.i c h l o r i d e  o r  s u l p h ' t c ,

« i ̂  0 .

.s

The ex,  T ' inenf  r • rm ’ • > f 16 t r e a t m e n t s  i n c l u d i n g  
a ne f e r t i l i z e r  r n<r '*l  ( i m , 7 ) .  N i t r o g e n  and p h o s p h o r u s
v/r r e  . 1 J o i a t  ’ ’ O til 60 i . > r c t n r e ,  r e s p e c t i v e l y  in
a l l  i h- . . . l o t s  e ’v fe  t, i n/r t.’ n 1 . Tiie v a r i e t y  t r i e d  was
I B . 8 .  D i r  c t as  n d  I as  r< . ’ e f f e e  t s  o f  the  t r e a t m e n t s
v/i r e  a tu ! i rd in M i l s  t r i a l .



The d i r e c t  a s  w e l l  a s  t h e  r e s i d u a l  e f f e c t  o f  a p p l i e d  
p o t a s s i u m  - w h a t e v e r  be  t h e  s o u r c e -  was  n o t  s i g n i f i c a n t  
( U h b l e  7)  on g r a i n  y i e l d .  F a i l u r e  o f  r i c e  c r o p  t o  r e s p o n d  to 
p o t a s h  has  been c o n s i s t e n t l y  o b s e r v e d  a t  Karamana .  T h e r e f o r e  
t h e  e f f i c i e n c y  o f  p o t a s s i u m  s c h o e n i t e  a s  a s o u r c e  o f  X f o r  
r i c e  c a n  n o t  be e v a l u a t e d  f r o m  t h e  r e s u l t s  o f  t h i s  t r i a l .

T a b l e  7 .  I n f l u e n c e  o f  s o u r c e s  o f  p o t a s s i u m  on . le
y i e l d  o f  r i c e

T r e a t m e n t  G r a i n  y i e l d ^ k g / h a )
d i r e c t  r e s i d u a l  
e f f e c t  e f f e : ^
( v i r i p p u ) ( m u n d a k s r )

1.  C o n t r o l  (unmanured) 42 70 219

2 - N120  P 60 ( k g / l m ) 4270 3437
3 .  T r .  2 + P o t . s c h o e n i t e  @ 40 kg K^O/ha 4 1 2 4 2 4 5 °
4 .  T r . 2 + P o t . s c h o e n i t c  & 80 kg K^O/ha 423 9 2 96
5 .  T r .  2 + P o t . S c h o e n i t e  ® 120 kg X ^ o / h a 4322 2 906
6 . T r .  2 + I ' o t . S c h o e n i t e  & 40 kg X ^ o / h a

to  the  f i r s t  c r o p 3697 2 93 "
7 .  T r . 2  + P o t .  s c h o e n i t e  & 80 kg K^O/ha

to  the  f i r s t  c r o p 3197 2 63

8 . T r . 2  + Po t . s c h o e n i  t e (Q 120  kg Xo 0 / h a
to  t h e  f i r s t  c r o p 4239 O cr 1 1Liu I.

H O. Tr .2  + P o t . o L l o r i d e  & 40 kg Ko 0 / h a
to  the  f i r s t  c r o p 3760 2 7:: :

1 0 . T r . 2  + P o t  . c h l o r i d e  @ 120 k g / h a
to  the  f i r s t  c r o p 4270 2 87 .

l i . T r . 6  + Mag nr.* s i ' i n  s u l p h a t e  e q u a l i s i n g
Mg. c o n t r n t  in f r . O  t o  the  f i r s t  c r o p 3 3 3 3 2 7 S "

1 2 . T r . T  + Mag. s u 1 p h a t o  c q u a l i n i n g  Mg.
c o n t e n t  in T r . 4  t o  the f i r s t  c r o p 3031 3 4 Go

1 3 . T r . 8  + M a g . s u l p h a t e  e q u a l i s i n g  Mg.
c o n t e n t  in T r . 5  t o  the f i r s t  c r o p 4593 2 8 °  '

1 4 . T r . 5  + Z i n c  s u l p h a t e  a t  HO o r  25 k g / h a
to the f i r s t  c r o p 3697 3 0  f

1 5 . T r . 8  + Zi no s u l p h a t e  fy 50 Or 25 k g / h a
to  the f i r s t  c r o p 4 14 5 2 8«"(

1 6 . T r . 1 3  + Z i n c  s u l p h a t e  50 kg o r  25 kg
to  the  f i rs t  c r o p 4312 285 I

SE + 782 rj —• * i ) • •
CD( 0 . 0 5 ) 15 7 8 7 5 (»
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( v l )  4 .  F e r t i l i z e r  r e q u i r e m e n t  o f  new r i c e  v a r i e t i e s

R e s p o n s e  o f  new r i c e  v a r i e t i e s  t o  n i t r o g e n  and p h o s ­
p h o r u s  was  s t u d i e d  i n  t h i s  e x p e r i m e n t .  The t r e a t m e n t s  i n c l u d ­
ed 4 v a r i e t i e s  ( I R . 8 , V i j a y a ,  I R . 2 0  and A s w a t h y ) ,  4 l e v e l s  o f  
n i t r o g e n  ( 0 , 6 0 , 1 2 0  and 180 k g / h a )  and 3 l e v e l s  o f  p h o s p h o r u s  
( 0 , 6 0  and 1 2 0  k g / h a )  l a i d  o u t  i n  a c o n f o u n d e d  f a c t o r i a l  d e s i g n - 
A common d o s e  o f  K~0 cit t h e  r a t e  o f  60 k g / h a  was  a p p l i e d  i n  
a l l  t h e  p l o t s .

The t r i a l  was  c o n d u c t e d  d u r i n g  t h e  mundakan s e a s o n
o n l y .

I R . 2 0  and V i j a y a ,  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  y i e l d s  
o v e r  I R . 8  and A s w a t h y ,  t h e  l o c a l  c h o i c e  ( T a b l e  8 ) .  None o f  
t h e s e  v a r i e t i s  e x h i b i t e d ,  h o w e v e r  marked i n t e r a c t i o n  w i t h  
a p p l i e d  n i t r o g e n  and p h o s p h o r u s  ( T a b l e  8 )-

The e f f e c t  due  t o  n i t r o g e n  was a l m o s t  l i n e a r ,  a l t h o u g h
t h e  l e v e l s  180 and 1 2 0  k g / h a  w e r e  on a p a r .  The m a g n i t u d e  o f
r e s p o n s e  t o  n i t r o g e n  was o n l y  2 . 4 5  kg o f  g r a i n  p e r  k g .  o f  
n i t r o g e n  when t h e  l e v e l  was r a i s e d  f r o m 120  t o  180 k g / h a .

R e s p o n s e  t o  a p p l i e d  p h o s p h o r u s  f o l l o w e d  a d i f f e r e n t  
t r e n d .  A l t h o u g h  the  h i g h e s t  y i e l d  was r e g i s t e r e d  a t  120 kg 
T ^ O ^ / h a ,  t h e  d i f f e r e n c e  b e t w e e n  t h i s  l e v e l  and no p h o s p h a t e  
c o n t r o l  was n e g l i g i b l e ,  th e  r e s p o n s e  b e i n g  1 . 2  kg o f  g r a i n  
per  k g .  o f  a p p l i e d  p h o s p h o r u s .  The 60 kg P^O^/ha  l e v e l
r e c o r d e d ,  h o w e v e r ,  s i g n i f i c a n t l y  l o w e r  y i e l d s  c omp ared  t o
0 and 120  k g / h a  l e v e l s .

T a b l e . 6 . Respo  nse  
(mundaka

o f  v a r i e  
ip 1 9 7 3 - 7 1

t i e s  to 
)

n i t r o g e n  and p h o s p h o r u s

Va r  i e t y
G ra i n 
y 1 e 1 d
( k g / h a )

n i  t r o g  on 
( k g / h a )

G r a i n
y i e l d

( k g / h a )

R e s p o n s e  
o v e r  s u c c ­
e s s i v e  
l e v e l s  o f  
N(kg g r a i n  
p e r  kg o f
N)

P h o s ­
p h o r u s
( k g / h a )

G r a i n  
y i  e Id 
( k g /  

h a )

I R . 2 0 3100 0 1 760 1 760 0 2 7 4 °
V i j a y a 28 5 8 60 2 6 «1 15 .3 60 2 4 9 1

I R . 8 2 5 3 6 120 3 1 1 8 7 . 3 1 20 2885
A sw at hy 2 331 180 3 2 6 5 2 . 4 • • ■ •

SE -f 140 a a 140 • • • ■ 1 2 1
CD(0 .O5 ) 282 a ■ 2 82 ■ • • •

n  i
u  *« 81
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^ v i i j  1 0 ( b J .  E f f i c i e n c y  o f  r o d - :  p h o s p h a t e  i n  a c i d  s o i l s

The r e l a t i v e  e f f i c i e n c y  o f  d i f f e r e n t  s o u r c e s  o f  
p h o s p h o r u s  on a c i d  r i c e  s o i l s  was s t u d i e d  i n  t h i s  e x p e r i m e n t . .  
The p h o s p h a t e  s o u r c e s  w e r e ,  s u p e r p h o s p h a t e ,  U d a i p u r  r o c k  p h o s ­
p h a t e  and  P e r u v i a n  r o c k  p h s p h a t e s  A and B. T h e r e  w e r e  7 
t r e a t m e n t s  ( T a b l e  9)  i n c l u d i n g  2 c o n t r o l  p l o t s .  The t e s t  v a r i ­
e t y  was  I R . 8 .

N e i t h e r  th e  s o u r c e s  n o r  t h e  l e v e l s  o f  p h o s p h o r u s  
e x e r t e d  s i g n i f i c a n t  i n f l u e n c e  on y i e l d  d u r i n g  t h e  v i r i p p u  
s e a s o n  ( T a b l e  O'), t n w e v e r ,  s u p e r p h o s p h a t e  a p p l i e d  a t  the  r a t e  
o f  60 kg P2 O5 K g / h a i  -  r a n k e d  f i r s t  among t h e  t r e a t m e n t s .

%

In  t h e  p r e v i o u s  t r i a l s  a l s o  no r e s p o n s e  was o b s e r v e d  
t o  a p p l i e d  P i n  the  s o i l s  o f  Karamana .

D u r i n g  t h e  raundakan s e a s o n ,  when t h e  r e s i d u a l  e f f e c t  
was s t u d i e d ,  a i l  t h e  t rcntr ; e>  t s  w e r e  on a p a r  i n  t h e i r  e f f e c t  
on  y i e l d  ( T a b l e  9)  as  in  t h e  p r e v i o u s  s e a s o n .

T a b l e .  9 .  G r a i n  y i e l d  as  a f f e c t e d  by s o u r c e s  and l e v e l s
o f  a p p l i e d  p h o s p h o r u s* 1 k ft

Tr e a  b e n  t
L e v e l  o f
P o c  .
( K g ? h a )

G r a i n  
v i r i p p u  
( d i r e c  t 
e f f e c t )

y i e l d  { h J  •: 
nu no 1 -  

( r  ■_ r. > < .
a 1 e i <

1 . N i t r o g e n  o n l y  a t  120 k g / h a 0 4568 30 25

2 . N i t r o g e n  0> 120 k g / h a  + 
K2 0 & 60 k g / h a 0 387 5 3 31:

3 . T r . 2  + S u p e r p h o s p h a t e 00 4 7 75 2 07 0

4 . T r . 2  + Su perpl io f jpha  t o 120 4 3 4 3 350v'

5 . T r . 2  + (Mai pur  r o c k  p h o s -  
pha i.c ( 1 00 n o s h ) 120 3531 lL r  n

6 . T r . 2  + P e r u v i a n  r o c k  plio.s-  
pha to ( 100 n o s h )  (,1 1 120 3931 *■) - _ , • O x > O J

7 . T r . 2  + P e r u v i a n  r o o k  p h o s ­
p h a t e  ( 100 n o s h )  (i i ) 120 4718 n p n 1

SE + 429 • » :J I
CD TO-0 5 ) 901 0 .T*



14

( V i i i ) .  12 ( b )  77eed c o n t r o l  i n  t r a n s p l a n t e d  l ow  l a n d  r i c e

The r e l a t i v e  e f f i c a c y  o f  new h e r b i c i d e s  on th e  c o n t r o l  
o f  w e e d s  i n  low land  r i c e  f i ^ - l o s  was i n v e s t i g a t e d  i n  t h i s  
t r i a l .  The tre" .  t n o o t s  i n c l u d e d  p r o p a n i l ,  2 , 4 - D  and B u t a c h l o r  
( M a c h e t e )  i n  2 d e f f e r e n t  l e v e l s ,  hand w e e d i n g  and no w e e d i n g  
( T a b l e  1 0 ) .  The ' r"|r i e t y  p l a n t e d  wns I R . 8 . The f e r t i l i z e r  
s c h e d u l e  a d o p t e d  was 1 2 0 :  6 0 ;  GO Zg NPK, r e s p e c t i v e l y ,  p e r  h a .

D u r i n g  the  nundaliau s o n l y  th e  r e s i d u a l  e f f e c t
o f  h e r b i c i d e s  was  s t u d i e d .

The t r e a t m e n t  d i f f e r e n c e s  on y i e l d  w e r e  n o t  s i g n i f i ­
c a n t  s t a t i s t i c a l l y  - dur ing  h o t n  the s e a s o n s  ( T a b l e  10)  . Hand 
w e e d i n g  t u r n e d  c u t  t o  be t o o  b e s t  p r a c t i c e ,  h o w e v e r ,  r e c o r d i n g  
the h i g h e s t  y i e l d .  In g e n e ^ o l ,  weed  g r o w t h  was  p o o r  i n  a l l  
th e  p l o t s  and that, m ig h t  be the  r e a s o n  why 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  b e t w e e n  t o e  t r e a t m e n t  e f f e c t s .

T a b l e 1 0 . Gro i ■: v i e l d  
t r e  a Li n t s

as  i: r  f 1 ■ ie n c e d  by the d i f f e r e n t

T r e a  tr.en i

R . Lv: Of
a s  . i i c  i 
t inn
C ’ : '  • i,

, r0

Time o f  
a p p l i c a ­
t i o n  

/  ( DAT)

G r a i n  y i e l d ( k g / h a )  
v i r i p p u  nundaknn

1 r r n p a n i l l .of) 15 4187 225 0
2 P r o p o r . i l I . 5 0 15 4200 2125
Q• j ? , 4 - D  ( r a  s I t ) o . 5 20 4137 24 5 0
.1 ' r (ha  s a l t ) • .  7 C 20 3750 2 3 9 8

5 W a c h e f e ; .  M i 8 4218 rj i w
i i  •Jt • J  <

r, Mac In- e 1 . 50 8 4250 2 1 0 0

i h ' n d  a eon i nr . ; e 4568 2412
8 r n w n d e d  <■ ,■ i . r »1 4200 2 375

c v K ) 7 . 4 3 1 8 . 7 6

CD (0  . 05 ) 743 640

DAT d a y s  a f I »• r t. r  a n s p 1 a n I i  ng
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EXF Eli I MENTAL

As i n  t h e  p r e v i o u s  y e a r  t h e  A ,  B and C t y p e s  o f  
t r i a l s  w e r e  c o n d u c t e d  i n  T r i c h u r  and Q u i l o n  d i s t r i c t s  d u r i n g  
t h e  v i r i p p u  and mundakan s e a s o n s  o f  1 9 7 3 - 7 4 .  B e f o r e  t h e  
conimencement o f  the  v i r i p p u  s e a s o n ,  e a c h  d i s t r i c t  was d i v i d e d  
i n t o  3 a g r i c u l t u r a l l y  homogenous  z o n e s ,  l e a v i n g  t h e  b l o c k  
e a r m a r k e d  f o r  c o n d u c t i n g  t h e  C t y p e  t r i a l s .  The v i l l a g e s  
w i t h i n  t h e  b l o c k s  and t h e  »r. 1 i va t o r s  ' f i e l d s  w i t h i n  t h e  
v i l l a g e s  w e r e  t e s t e d  a t  ran- 'om.  The names o f  b l o c k s  s e l e ­
c t e d  i n  e a c h  zo  e a r e  p r e s e n t e d  i n  T a b l e  ] 1  t o g e t h e r  w i t h  
t h e  f e r t i l i t y  s t a t u s  o f  t ! ; e  s o i l  o f  e a c h  z o n e .

T a b l e  11 .  B l o c k s  s e l e c t e d  and mean f e r t i l i t y  s t a t u s
o f  S O i l

D i s t r i c t ro  !ie D l o c k F e r t i l i  t y  s t a t u s S o i l
1 : P K pH

T r i c  hur I i ha 1 iku  In-n h : gh low h i g h A c i d i c9 • Mu l i a s  se  r y h i g h mod ium medium }  y

J j .. p t h i c a d h i g h h i g h . medium y y
: ’ / . h ak ka l ! i J g h n : d  i  u m medium y  y

I J I / e l  l a n g a  1 lorr. ili j l l l ow h i g h y y
voduka i a h ig h ir, a! ium mod ium y y

Qu i. Ion 1 da t hanapp r n o > ch medium h i g h y ?
ko n n i its. d iu 01 low h i g h y y

;  i Harakod p 11' g h1 low- med i'ltn y y

. ,  kha t ho I .• h igh low med l  • id y  y

IV J 1 hi o k a r a h i g h ined ium medium y y
l iavara .i i oil 1 o\v h i g h

Tl re > f  h t r e  ■ 1 1 ion s in A and 10 t r e a t  oie 11 t s
e a c h  in B and 0 l \ (>rs o f  * i a 1 s .

Tim
( 0 , 4 0 , 9 0 , 12r< arm

t r i a l  11.1 ) i'i .mI o f  r l e v e l s  o f  n i t r o g e n  
' kg/lia.  i , 3 1 , v- Is e a c h  o f  l’ O.  .'.mi

( 0 , 6 0  and 90 k g / 1 ) and a s i nn 1 e d o s e  o f  z i h c  (fcirfc s u l p h a t e
25 k g / h a )  in >< n i l  r. rent  m i  ib i n 11 1 mis  a s  d e t a i l e d  b e l o w .25 k g / h a ) i n

1 - M P 
0 0 Ko

2 . N P 
1 0 60 IvfiO

2 . N P40 GO
4 . N P80 60 Kti :

» .
ii . \
*
1

P

yj r  k120 GO GO
P K 

1 G0 60 60
N].I20 r 60 K60 + Zn or

ImJ J
' N100 90 K90
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The t r e a t m e n t s  in  B and C t y p e s  w e r e  t h e  same .  The 
b a s e  l e v e l  o f  n u t r i e n t s  w e r e  120 kg N, 120 K g . P p O -  and 60 kg 
K „ 0  p e r  h e c t a r e .  T h e r e  w e r e  a p p l i e d  i n  10 d i f f e r e n t  c o m b i n a ­
t i o n s  a s  d e s c r i b e d  b e l o w :

2 - N0 P0 K0 6 - N( b )  P ( 1 . 5 )  K ( b )
2 -  N( b ) P0 K0 7-  N( b )  P ( b )  K.

3 - N( b ) p0 K (b )  8 - N( b )  P ( b )  ^ O . S b )
i - N( b ) p ( 0 . 5 b)  : i ( b )  9 - N( b )  p ( b )  K ( l . 5 b )
5 ‘ N( b ) P ( b )  K( b )  1 0 ' N ( l . 5 b )  P ( 1 5 b ) K( l . 5 b )

The s u f f i x e s  0 . 5 b ,  b,  and 1 . 5 b  den o te ^ -  h a l f ,  f u l l  
and one  and a h a l f  t i m e s  r e s p e c t i v e l y  o f  t h e  b a s e  l e v e l s  o f  
n u t r i e n t s .  The b a s e  l e v e l  o f  P was a r r i v e d  a t  b a s e d  on t h e  
P f i x i n g  c a p a c i t y  o f  t h e  s o i l  i n  the  c a s e  o f  C t y p e  t r i a l s .

The t e s t  v a r i e t i e s  w e r e  I R . 8  and Jay a  i n  T r i c h u r  
and Q u i l o n  d i s t r i c t s ,  r e s p e c t i v e l y ,  w h i c h  w e r e  e i t h e r  t r a n s ­
p l a n t e d  o r  sown b r a d c u s t .  The g r o s s  p l o t  s i z e  was 50 n . In 
a l l  the  e x p e r i m e n t s  p h o s p h a t i c  and p o t a s s i c  f e r t i l i z e r s  w e r e  
a p p l i e d  a s  b a s a l  d r e s s i n g  w h i l e  n i t r o g e n  was  a p p l i e d  i n  2 
e q u a l  s p l i t s  a t  p l a n t i n g  and p a n i c l e  i n i t i a t i o n  a s  i n  T r i c h u r  
d i s t r i c t  o r  in  3 s p l i t s  a t  p l a n t i n g ,  t i l l e r i n g  and p a n i c l e  
i n i t i a t i o n  as  in  Q u i l o n  d i s t r i c t .

The c r o p s  w o r e  r a i s e d  p u r e l y  u n d e r  r a i n f e d  c o n d i ­
t i o n .  The c l i m a t i c  c o n d i t i o n s  w e r e  q u i t e  f a v o u r a b l e ,  h o w e -  
e v e r ,  f o r  c r o p  g r o w t h  d u r i n g  b o t h  the  s e a s o n s .  I n c i d e n c e  
o f  brown p l a n t h o  p o o r  in  a d e v a s t a t i n g  f o r m  i n  t h e  T a l i k u l a n  
b l o c k  o f  T r i c h u r  d i s t r i c t  d u r i n g  the  nundakan s e a s o n  a d v e r ­
s e l y  a f f e c t e d  3 t r i a l s .  The da ta  w e r e  t h e r e f o r e ,  r e j e c t e d .
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RESULTS AND DISCUSSION

R e s p o n s e  t o  n i t r o g e n

R e s p o n s e  t o  a p p l i e d  n i t r o g e n  was s i g n i f i c a n t  d u r i n g  
b o t h  t h e  s e a s o n s  i n  T r i c h u r  and Q u i l o n  d i s t r i c t s ,  a l t h o u g h  
i t s  m a g n i t u d e  v a r i e d  f r om  b l o c k  t o  b l o c k  d e p e n d i n g  upon  th e  
l o c a l  c o n d i t i o n s .  A p p l i c a t i o n  o f  P2 ®5 and e a c h
p e r  h e c t a r e  w i t h o u t  n i t r o g e n  i n v a r i a b l y  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  y i e l d s  o v e r  the unnn.n' ired c o n t r o l  i n  a l l  t h e  b l o c k s  
e x c e p t  V e l l a n g a l l ^ r e , M u l l a s s e e r y ,  T h a l i k u l a m  ( T a b l e  1 2 ) ,  
I t h i c k n r a ,  P a r a k o d e  and M u k h a t h a l a  ( T a b l e  1 3 ) .  A d d i t i o n  o f  
n i t r o g e n  a t  40 k g /  an o v e r  t o i s  l e v e l  o f  ant* n o t ,
h o w e v e r ,  r e s u l t  i n  marked y i e l d  i n c r e a s e s  i n  V e l l a n g a l l o r e , 
A n t h i c a d ,  P a r a k o d e  and M u kha tha la  d u r i n g  t h e  v i r i p p u  s e a s o n  
( T a b l e  1 2 . 1 3 )  and i n  M u l l a s s e e r y  d u r i n g  t h e  nundakan s e a s o n  
( T a b l e  1 4 ) .  A1 f hong.a s u c c e s s i v e  d o s e s  o f  n i t r o g e n  i n  g e n e r a l  
r e s u l t e d  i n  i n c r < " . e ? d  g r a i n  p r o d u c t i o n  in  a l m o s t  a l l  t h e  
b l o c k s ,  th e  y i e l d  d i f f e r e n c e s  due  t o  a d d i t i o n a l  i n c r e m e n t s  
o f  N beyond  *80 k g / h a  d i d  n o t  t o u c h  th e  l e v e l  o f  s t a t i s t i c a l  
s i g n i f i c a n c e .  In v . n t h i c ’.d ,  V,. 1 l a n g a  l l o r e , P u z h a k k a l ,  K u l l a -  
s s e r y  and Konni  I. neks  in  the  v i r i p p u  s e a s o n  ( T a b l e s  1 2 , 1 3 )  
and P u z h a k k a l ,  Ye > i a n g a l l  or** and Chavara  b l o c k s  i n  t h e  nundakan  
s e a s o n  (Tab I"' I d , I d ) .  The t e s t  v a r i e t y  f a i l e d  t o  r e s p o n d  t o  
n i t r o g e n  beyond  &i k g / h a  j- T i . i l i k u l a n  b l o c k  d u r i n g  b o t h  the  
s e a s o n s .

N i t r o g e n  a t  100 and 120 k g / h a  r e c o r d e d  s i g n i f i c a n t l y  
more  y i e l d s  over  . h e  80 !c“ / h a  1 vr 1 i n  Kodakara  in  t h e  
v i r i p p u  s e a s o n ,  r , how*. v r ,  f ‘r i l e d  t o  e f f e c t  s i g n i f i c a n t  
y i e l d  i n c r e a s e s  <,v r the  10 v g L e v e l  i n  t h e  nundakan s e a s o n .
The maximum y i .  !>.. ..a re  r<-C- >~d..d a t  the  100 k g / h a  l e v e l  in
M u l l a s s e e r y  b l o c  a i n  b o t h  M- ■ m a s o n s ,  and t h e  d i f f e r e n c e  
b e t w e e n  121) and 80 kg l e v  i v .   ̂r • n o t  s i g n i f i c a n t .  The c r o p  
r e s p o n d e d  s l g n n i  wit . ly to  N nvt.r th e  80 kg l e v e l  i n  P u z h a k k a l
b o o c k  in the  v i *  i-M.u . s eas on ,  but b e t w e e n  120 and 100 kg  N / h a
t h e r e  w 4 no s i '■ n / 1' i can  t d i f f e r e n c e .  S i m i l a r  r e s u l  t s  w e r e  
r e c o r d e d  ] n . aid . i i p n r a u ,  mii aid P a r a k o d e  b l o c k s  i n  b o t h  
the s e a s o n s  and . ■■ o !c li rv th : 1 a in the  nundakan  Jtason . In th e
f t h i k a r a  b l o c k  p i i l o n  d ; •: i, r i e I,, w e r e  t h e  A t y p e  t r i a l  

was c o n d u c t o r ]  d u r ' n g  the  v 1 r i • * (.u s e a s o n  o n l y ,  t h e  e f f e c t s  
due  t o  n i t r o g e n  at 100 and 80 k g / h a  w e r e  a t  p a r  cand 40 and 
120 kg /he .  l e v e l s  i r ' .di icer!  s 1 gn 1 r i c a n t  l y  l o w e r  y i e l d s  o v e r
the a b o v e  r e f e r r  1 to  leva Is ( T a b l e  1 3 ) .  D u r i n g  th e  nundakan
s e a s o n ,  the  o n l y  o.-ionk i n  w h i c h  s i g n i f i c a n t  l i n e a r  r e s p o n s e  
to  a p p l i e d  n i t r o '  u was r o c  a-'kul i n  A n t h i c a d  and blit  h e r e  
the  y i e l d  due t > l kg N rarr-< d b e t w e e n  3 . 0  and 3 kg o n l y .



T a b le  12 .  Response  t o  n i t r o g e n  in  the  A type  e x p e r i m e n t ,  V i r ip p u
1973-74  ( grain y ie ld  kg/ha)

D is  t r i c e Zone B l o c k No . o f  
t r i a l s

un ma­
nured  
c e n t ­
r e  I 

( 0 - 0 - 0 )

0 - 0 0 - 6 0  R e s p o n s e  to  n i t r o -  Response  
( k g / h a )  g e n  o v e r  0 - 6 0 - 6 0

( k g / h a ) _______________

40 80 120 160

t o  160 kg 
/ h a  o v e r  
90 kg 
l a c k  o f  
F 0 „ and

SE CD 
+ ( 0 . 0 5 )

T r i c h u r  I T h a l i k u l a n **I 2 601 2535 704 873 738 507 + 598 215' 13 434
Mu l i a s s o r v 3 3 9 I 2 710 608 9-.C 1 1 2 1 1817 -  237 246 494

15 3022 3160 6 5 4 908 931 1162 + 215 147 29C
r> . n  t h i  cad 5 3SG5 •1033 1 12 221 267 350 ' + 361 75 151

. uz h a k a 1 6 3 3 30 3 87 5 435 970 1398 1391 + 456 180 362
16 2621 3953 287 595 832 871 + 408 95 188

3 V e l l a n g a l l o r 6 2903 2706 283 663 832 737 -  96 163 332
Kodakara 8 3912 4427 530 657 1117 1473 + 1 1 0 123 248

14 3-185 3687 425 660 995 1105 22 67 131



IflLtle 13. Reapon.ic bo nitrogen in the A bypo experiment, virippu 1973-74
(grain yield  kg/ha)

P ietr io t on Block
Ho. of 
fcrialn

Unmanu-
r c d
control

0 -6 0 -6 0
(kg/ha)

Renponne bo n itro ­
gen over 0 -6 0 -6 0

40 00 120 160

Renponne 
t o  IJ @
160 kg/ha 
over 90 
kg each of
F2°5 and

k 22 _

SE CD 
+ (0 .05 )

Quilon 1 Pathanapuran 3 2035 2568 313 490 763 932 28 120 242
Konnl 6 2531 2873 493 1128 1326 1227 179 137 278

14 2296 2694 390 777 1004 1059 92 91 180

2 Parakode 8 3093 3377 568 1175 1817 1975 88 367 738
Mukhnbhala 4 2836 2712 533 757 1621 595 812 301 625

12 3016 3155 556 1034 1279 1285 450
i Ibhickara h 2 969 3005 534 720 458 913 535 140 291

A
-t 2969 3005 534 720 458 913 535 140 291



7 --blo 1 1 . dropon.Rc to nitrogen Ln the A typo experiment,  mund ikan 1973 - 71-
{ g r r i n y t o ld ,  k y  h «)

Din“rice lone Bio ok
No. of 
t ale

ur.ma-
nu re cl

0—60-60  
(kg/ha)

Ronponno 
o ;or  0-60

fcn nitrogen  
-60  (kg/ha)

Renpon- 
no to N

SE
+

CD
(0 .05)

(0 -0 -0 ) 40 80 120 </ 160 @ 160 
kg/ha 
over 90 
kg oroh 
of P90,-

------------ ---------------- ------------------- ----- ------------ —----------- ----------------- ---------- -------- -------- - ---------- Ko0_____” 4.’* **““ ------—--------- . -

- ■_ 1. c i .a v ~ - i ~ 1 . :m - -■ i 
UTille.: - : i oZ

l ‘r

<- - r
) o

29 ;b

—v r— - - , ,id '
312 1 
2931

51 L 
20 

272

9 ,2o
1 9 b 
561

723 
418 
5 73

978
9^6
932

84
233
16j_

J 46
Jy2

2 9 3
336

2 Anthikad 
Plizil-C k-:l

8
9

3540
2400

3500
2 9dO
3 190

140
60

15-

260 
590 
* 19

360
590
•'."0

490
840 
6 50

220
-140

AC

38
180

76
562

3 f 1 1 Tr-* - mL ■ mi* « • * •

11 ore 
Kodaks vp.

8
8

17

1700
2720
2210

1580
302C
2350

320
260
290

420
420
420

590 
6 20 
600

660
810
750

140
140
140

138
408

276
821



^able 15- clespdnae to nitrogen in the A type experiment, mundakan 1973-74
(g r•-a. L n y i el d, kg/h a)

Bintric t

Q~u l i o n

r»h
h o .o f  un-mn- 0 -6 0 -6 0  aenponne to nitro Weapon- SE CD 

one Block t r ia ls  nured (kg/ha) gen over 0 -60 -60  no to N + (0 .05)
control kg/ha_____________________160 kg/

(0 -0 -0  ) .r  * t Iir over40 80 120 160
90 kg
e a c h  o f  
PoOcand
_ _ _ _ k2o

1 P -  "h ar.anu -'n 6 3020 3700 280 680 1420 1220 340 180 366
K o n n L 9 2600 2960 720 1320 1720 • 1460 80 174 318

15 2810 3330 500 1000 1570 1340 210

2 Parakode 7 3560 2800 620 1300 1980 2100 140 36 72
Mu kh a t hal a 8 2810 3220 380 720 1300 1060 280 110 222

15 2700 3010 500 1010 1640 1580 210

A
T Chav' - i  * ' - i 8 1 1 2 0 2040 200 460 420 120 120 104 210



I n c r e a s i n g  t h e  d o s e  o f  p h o s p h o r u s  ( Pp0 _ )  and p o t a s h  
(K^O) f r o m  60 kg t o  90 kg e a c h  p e r  h e c t a r e  e n n a n c e d  t h e  
□ a g n i t u d e  o f  r e s p o n s e  t o  160 kg N/ha  i n  T h a l i k u l a o ,  A n t h i c a d ,  
V e l l a n g a l l o r e ,  T u z h a c k a l ,  M u kh at ha la  and I t h i c k a r a  b l o c k s  
d u r i n g  t h e  v i r i p p u  s e a s o n  and in  A n t h i c k a d  and P a r a k o d e  
b l o c k s  i n  t h e  mundakon s e a s o n .  In  t h e  o t h e r  b l o c k s  no n a r k e d  
v a r i a t i o n  was o b s e r v e d  i n  t h e  r e a c t i o n  o f  t h e  t e s t  v a r i e t i e s  
t o  160 kg N /ha  due  t o  a d d i t i o n a l  i n c r e m e n t s  o f  p h o s p h o r u s  and 
p o t a s h .

R e s p o n s e  t o  P h o s p h o r u s

D u r i n g  t h e  nundakan s e a s o n ,  no n a r k e d  r e s p o n s e  t o  
a p p l i e d  p h o s p h o r u s  was o b s e r v e d  in  T h a l i k u l a n ,  A n t h i c a d ,  
P u z h a k k a l  and V e l l a n g a l l o r e  b l o c k s  i n  T r i c h u r  d i s t r i c t  
( T a b l e  1 6 , 1 8 )  and in  Pathananurar . ;  and I t h i c k a r a  b l o c k s  in  
Q u i l o n  d i s t r i c t  ( T a b l e  1 7 , l o ) .  The M u l l a s s e e r y ,  ToOr a p p l i e d  
a t  one  and a h d l f  t u e  b a s e  l e v e l  ( 180 k g / h a 7 p r o d u c e d
s i g n i f i c a n t l y  h i g h e r  y i e l d  o v e r  t h e  o t h e r  2 d o s e s ,  t h e  r a t e  
o f  r e s p o n s e  p e r  u n i t  o f  b e i n ' ’  4 . 7  kg o f  g r a i n .  The l o w e r
two d o s e s  w e r e  on a p a r  i n  c h o i r  e f f e c t  on y i e l d .  A l t h o u g h  
r e s p o n s e  t o  Pp 0cr was l i n e a r  in  X o d a k a r a ,  t h e  d i f f e r e n c e s  b e t ­
ween  h a l f  the  b a s e  l e v e l  ( 60 kg )  and  t h e  b a s e  l e v e l  ( 1 2 0  kg )  
and t h a t  o f  t h e  on.,  and a h a i r  o f  t h e  b a s e  l e v e l  and t h e  base  
l e v e l  d i d  n o t  t o u c h  th e  l e v >L o f  s t a t i s t i c a l  s i g n i f i c a n c e .
In M u k h a t h a l a  and P a r a v o d e  M i c k s  o f  Q u i l o n  d i s t r i c t  t l ie tirr- '  
l e v e l s  o f  PpO e l f a & f i o a n t l g / i r a r e a s ? o l r . t h e  g r a i n  y i e l d  a l t k e u  
b e t w e e n  t h c n s e l v e s  t h e r e  was no marked d i f f e r e n c e .  The b o s j  
l e v e l  o f  P2 O5 e f f e c t e d  s i g n i f i c v  nt  y i e l d  i n c r e a s e s  o v e r  th- '  
no p h s p h a t e  c n h t r o l  in Konni  c l o c k .  The d i f f e r e n c e - *  bv'T’-’ ot  *■ 
i t  and the  60 and i.80 kg I . o v o l s ,  h » w e v c r ,  w e r e  n o t  s i . . r i . f i -  
c a n t  s t a t i s t i c a l l y .

P h o s p h a t e  a p p l i c a t i o n  a t  1 J the  b a s e  l e v e l  e f f e c t e d  
s i g n i f i c a n t  y i e l d  I n c r e a s e s  in  T h a l i k u l a n ,  - t n t h i c a d  and 
V e l l a n g a l l o r e  b l o c k s  in  t in T r i c h u r  d i s t r i c t  ( T a b l e  17)  and 
in  a l l  t h e  b l o c k s  e x c e n t  Ciiovar.a in t h e  Q u i l o n  d i s t r i c t  
( T a b l e  19 )  d u r i n g  Mic nil nr la k ■ 11 s e a s o n .  In M u l l a s s e e r y ,  
l u z h a k k a l ,  X o d a k a r a  and ChM v a r a . the d i f f e r e n c e s  b e t w e e n  i  : 
t h e  b a s e  l e v e l  o n !  no p h s p h a t e  c o n t r o l  had no s i g n i f i c a n t  
d i f f e r e n c e .  Except .  In Ve 1 1 u ig a l  ) t o  , P u z h a k k a l  an 1 M V a i " . -  
puram t h e  e f f e c t s  due  to tin t h r e e  ' t n s e s -  -£, 1 , l £  the  b a s e  
l e v e l — w e r e  on a p a r .  I n  Vo 1 l o n r o l l o r e  and P a t h n m p u r a n ,  
r e s p o n s e  t o  I was l i n e a r  md s i g n i f i c a n t .  The h i g h e s t  y i e l d  
was r e c o r d e d  a t  th e  190  kg l ' r,0 r l e v e l  i n  l u z h a k k a l  air '  i t  w u, 
s i g n i f i c a n t  s t a t i s t i c a l l y  c o h u l i r c d  to  t h e  o t h e r  l e v * 1 s .

In  P a r a k o d e ,  Ch avara  a n !  M uk hat ha l a  b l o c k s  o f  Q u i l o n  
d i s t r i c t ,  a l t h o u g h  the  r e s p o n s e  to  p h o s p h a t e  was s i g n i f i c a n t ,  
t h e  d i f f e r e n c e s  b e t w e e n  the b a s e  l e v e l  and l£ t i n e s  the  b a s e  
l e v e l  w e r e  n o t  s i g n  I f l e a n t .



?  = b l e  13 . I c c p o n c e  o.f rice to p h o s p h o r u s  sncl p o t a s h  v L r i p p u  1 9 7 3 - 7 4
. ;r?.Lr. y L c l J  ( k j /h » )  (3 typo oxper l m o n t )

- ic tr L c t  Zone Block t r i s l .?
u m  p. nu -  
v c  :1
c o r. 7 rol

1 2 0 - 0-
Response to 

30 phosphorus 
ovor 120 -0 -3 0

Response to 
potsoh over 
120-120-0

120 -60 -
60

120 -60 -
60

3E
"f*

CD
(0.05)60 120 130 30 60 90

li'.i LIoc i 1 dr.:i 1 3
P - 1 h h n - p u rs n 3

1 ;

- - . ^
-» *N “Nw ’ J ;/ f-s —» -«

2 1 5 2
2799
3273

927 729 631 
162 422 795 
344 575 733

270 503 362 
113 123 293 
194 313 530

392
532
737

1107
593
850

310
343

685
ITS

"P '-3 >1 ■ -

. . u \
1 2

3 : ;
: « 5 i

3 3 os 
22-51 
322?

1*23 i ; 7 9 3 ;67 
■ i 2 13 2 i .103 2 

1200 1351 1274

14 7 O',5 1144 
333 790 041 
333 367 1037

1936 
16 j 2 
173 |

23 1 9 
1237 
1702

7n
268

3 5 7  
591

r i  “ O-C'Cr'  !_•-! 3 S ' f —os i5 3292 ’•22 -  12  - 1 5 6 -  7 209 551 677 467 • * IIS

r

\

I * ) 
~r *



?«bl•: I f  . Re^pon.’ic of rice  to pho^pho liic nn:l potaeh, mundnkan, 1973-74 (
rain y ie ld  (k^/hn) (B typo cxporimo nfc^)

I ' l o b c t  Zone block llo. o f  
t r ia lo

0 -0 -0  
(k g /h a )

1 2 0 -0 -6 0
(k^/ha)

phonpho.vup 
(k .vhp)

60 120 180

Po fcfl.V 
(k/yh 

30 60

h
a)

90

1 2 0 -6 0 -
60

(kg/ha)

120 -90 -
9° , 
(kg/ha)

SP
+

CD
(0.05)

Quilon 1 P«t ha 11 a pur am 6 33 20 ioso 6 10 930 1600 80 260 220 1240 1140 134 270
Kon.ii Qjd 2530 ^ 0 0 820 1020 310 ISO 180 660 1440 1100 144 288

15 3100 *£9SP 730 1000 1220 130 370 >10 1310 1120

j
L- P- r '̂^orlc 7 2550 3920 7 ;o 1020 10 30 260 660 850 1480 1560 70 .140

iuukha^hrl.*-' . ^ 25 r0 3620 1.220 1480 1100 160 660 520 1920 1100 84 168
15 2710 3770 930 1250 1210 210 660 690 1700 1480 •

,A
‘ f CJciavai*?. 3 1720 2420 80 260 320 200 320 500 500 260 100 200



18.  Iceponao o : r i c e  no phoaphorua ana potrali, vLrippu, 1973-71 (grain yield  (kg/hn)
(3 type expcriraenc)

j r i' 1 “y _ — . y Zone Biook
-To. o f  un-na-  
t r i a -  r.unad 120-O­
l e .  control SO

Phoapho n.ia 
(k t / . Iv1 )

po taah  
( k V h a )

( k g / h a ) 60 120 180 30 SO

120- 120- SE CD
60-60 90-90 4- (0 .05)

on ( k g /  ( k g /
hn ) ha)90

1 Oh--1! ik'il'-'n. / nun 3 5 7 4 47 .1 27 -90 52 5 4 6 337 608 387 206 413
l u l l a o o : : rv 57-6 25 ' 1 41 J r 8^1 3̂ 76 5 3 1 5 mu 1065 174 ; 48

15 31 SI 4 2 0 •; 9 4 267 380 72 311 434 588 725

2 Anthicad 8 -1187 4332 172 389 443 123 -5 9 106 433 881 224 448
PuzJtiackal 8 3384 5595 9 67 -71 -66 -56 -86 249 101 49 98

16 4035 4964 90 228 186 28 -57 10 341 491

3 Vcllan gall or-': 7 3123 3399 28 528 102 12 295 165 -117 -241 NS NS
Kodak:a ra 8 1365 5425 124 4 49 758 250 -182 309 943 1576 194 388

15 37 14 A 4 1 Or* 76 483 430 131 56 257 •113 667

I .)



ite.’ pon .M oi '

- h a l H c u l a n  
Mullae »'Cc ry

Anchie ad 
P u z h a c k a l

Vellang«l ior p
Kodak: =5 ra

rice to phoaphorue nod ioCuih m i ,
U  cypo expo rime n c j ‘ ’ ,u n f -lkHn» 1973-74 (grain yield  (kg/ha)

« " « -  s i  X  v S P w  i C  I f '

6 3080 36403 3220 3600
3550 3520

8 3500 36408 3000 3680
3250 3560

8 1580 14208 2920 3760
2300 2590

1 3 0  t o u  d\iQ 20 300  'n n  m n

AW ^  240  280 1000 fiOO 1U 0  2 0 1  J n
130 290 700 350 400200

120 180

260 220
440 540
350 380

160 220
200 300
180 260

160 580
180 320
170 450

i  s  I  £ s  i s  * 1 1  i  •  > »  a i s

3  i s  I  3  - " I I I  Z I  i s ?  I f ?

-4 0 49
1140 201

550

260 42
£90 '  14*
270

640 145
820 167
730



1‘Hblo 20 . c?c3pame of r ic e  to z in c , virippu «ncl mundnk-'n, 1973-74

D i a r i e s  Zone black
No . Of 

t r i p l e .
1 2 0 -5 0 -6 0

- i i s / h * )  ...
rcaponae to 
sn over 
120 -60 -60

Sig . or not CD
(0 .0 5 )

v i r i -
pnu

UlindH- 
k: • r.

Vi I’L- 
ppu

munrlu-
k'-n

v i r i ­
ppu

mu ml';— 
kun

v ir i ­
ppu

mundn 
k p. n

?rieiiur 1 'vh*3liku-l-'n 7 3273 3466 158 236 NS NS 434 296
Mull-.- a aecry a

1?
•4834 3542 ;08

2-'83
630 NS Sig. 494 386

j* Anrhi o -\.l - < - •  ̂t 3 >60 4Qp 140 •-j.L ;. y  y 0 151 "Vt
Pu an - c m

_L J
; J 7 3 3 ‘ i ■) ;o 3 • 0 L 7 . i-r*-. j • 362 363

V c l l r n r n l l lo re 353*3 126 j 493 -60 NS NS Sig . 276
Kodnk-.m 6

14
5544 3640 47 120 NS NS Z & 821

Quilon 1 P » th ri n « du r -an d 3331 5120 -  4 60 NO NS 242 366
Kon ri 6

14
4199 4480 -138 60

60
ITS NS 278 343

2 P-r^kodo d 5194 4780 59 40 NS S ig . 738 72
Mukh= ‘rhrl p 4

12
4333 4520 -207 60

50
NS NS 625 222

4 I thick - r?. 4 4463 — 46 — ITS — 291 —

Ch -  vq d — 2460 — 100 — NS — 210— — — - — . — . — - . —. — — ---------- — ... ------- — - -------- ----- - — —i — — —______„ __. _  ̂_m . - - . 9 _ ,
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R e d o n s ?  c o  P o i n s h

F j t a s . !  & p l i c a t i o n  r e s u m e d  s i g n i f i c a n t  y i e l d  i n c r e a s e s  
i n  T k a l _ k u  > am - ncl M u l l a s s e o i  ;• b l o c k s  i n  T r i c h u r  d i s t r i c t  
' T a i l e  i.6 j anc d, . m ,  P a r a k o n e  ai d >TR:ha Lha le  b l o c k s  i n  
Q u i I o n  c i s t r i c t  d u r i n g  the  v i r i o p ' i  s e a s o n  ( T a b l e  1 7 / .  In t h e  
- + her  "□ t o c k s  t h e  ' “ s p o n s e  r o  y  n o t  s i g n i f i c a n t ,  In  th^

M  •  m m *m  -  S—  *

g n i f i e a » ‘ 1 y  h '  -~;,e r  y i e l d  was f.i oO : c c d  by  
2̂ 0 ( 50 k g / h a )  o v e r  t h e  o t h e r  7 e ' * c l s  w h i c h  
“* ' j l l a s s ( . t i ' i  , o • p l i c a t i o n  o f  Xo 0 :-t l y  

 ̂ s i g n i i ' i c a n  t y  on t * i e ’  J».d the  o h i e r

7 s : - ; • ^"t L a : lul 1 c .
L I i rT 0 i s y 1JL  ̂ . e l > i
*VCi - OL — oA— -*V . n
l irr:i 1 o * 1 -*-/ Q o 1 :? v
I e T'? ' s . T- r r r O In i
P a r^ cod r» and .rOJ 7iv •
L .axi ..IdU r »Vw1 ,*1 .Is • •- A
c i  r  r • V  c n c c  b • \ n
be c : l e VO 1 o  ̂ A i •/
V* ?. 9 'i 0 t s i g n j f t

*  ^  ^  V J ±  V- U A U .h .  l i p  /  U U  .  iT ; i  J. — vg ‘ l i e :

7 2 t i m e s  t n .• b a s e  l e v e l  ( 90  kg)  ano t h e
.was s i g p i  1 i c : . i d  i n  Ko n n i  and P a r a k o d e ,  i t  
• 1 n Miik ia : :>m 1 *•

Daring;  t h e  m-nuakan s e e m 'H ,  the  t. .• t v a r i e t y  TR , d  eochi— 
b i r c*d s ' / r n i i  i c  "v. 1 y i e l d  r c s j / o n s .  Lo 1-i the b a s e  l e v e l  rJOkg) 
i n  I n a l  kuimr. , ! Ir ' ■ as s e c r y  or;.- r . i z k a k k s d  b l o c k s  i n  T r' i " >hur

ir. r n ..’. . ode  bi .oe. ;  i n  t a i l o r  a i s r . r i c t  
i n v ML. *oi. 5 Mnkhi na 1 i b l o c ’ -s the  
lc-vt ' l  end 1 jr the  l e w 1 " c . c  on

iiiiaw: " i  ins  w e r  ’ n r e d u c e d  ' t .he-
nd th ’ ■ ' s no • i g n i f i c a n t  d i  r . ' e r -
C* V i a *' j 0 . i '  ;■ i i c C t ■ I a c t > ■

f 0 was r o + s i g n : , l e a n t  i i  *. . I 1'’ e h l l o i i  , X c d a k a r a  and 
f ' a n ’ipu rarr, h loc*.  -! in  tin- .:!• i d - ’* n s e a s o n

d i  s t ' - • i p
1 r • j i i  /

; a  i j  d
t T r .  ’ :  o 1 0 ) ‘T

JL n V  o Tl ' »
?  f 7 o  f S * 1 ' I t t o O- ! ; r » ». s o

- i  . JL . I I  i. J t. L * . >~ / r» r *
i u 1 1 0

n  r*■— o  _ i (_-■el f j f K
%

, r , c « b o t * - -  ̂ 1 ■ R n t O r . !i0 r

n *

J-  c . r?  *•» n • j i / » n s . t o ^ L 0 ‘

\ -* * - 1 i n L t • i »i ni  z i  nc
n f 

* >
... j- )cr *, . r hoc

• o-
J i <« * • '* r* £ O V

> <
: .•') , < r c  i a.

r! i  c i; r . c - » d i.O . i  LHC ‘
r \ * \  r

•i / ; n 1/* / i i .• ,.i a n d
' 1 v ) • 1 i « > . i . y  • ( i t o

• t* r • ; < ! . ' 1 ii • . . - 1 j < 11 /  b ' i \ ' ’ r "

f I ' 1 <* \ i 1 i . ‘ 1 ,n t Ji e s
r» I i i ' iK % ♦ ’ , . 1 1 * i l.ouo h
r* ^ ? r i * t« 'I 1 1 a • . s* , The 1

l i L h , i r i c < ft i* i . o n ,  e. 1
i  n  1 i -  P  - • i » u r « i o n  . i ' i

» / . >
•* r> * i • •

t
’ 1

• ! s

. •'* * ' ' 

t«* •> r  • T' / * 1 l

’ in ir1 <1

i ; 1 j II i

I n - »
, y . r Of* i h

■I . 1  v a i  i c

1 0  - ■/h' i fi h i ' t i t , . it /O-kM II S

f  i a a i y

f l i P f  •' '•ii 1 ! . , t r  ■ s u r i m

/
/

i ... iia in 120 kg Is, df. kg
i, ,  r t .  -j i... r i l i e  ant  y» ’  d
. . d.nt '•< *d - l o c k  n a T. : -hin*

f hr- hp '!!; r  >; :pons( '  k i *y; 
in m" 1 * . .k ' i . '.Vo1 1 > J he

i • ’ rr | h ' V i V ! JjpU !• ' l' ) ■ 1 1 .1
' i l ' S i  e no n se nse*  . i t  

/..•op si»o«-,,p T; lV. r- ; i ! M'd e
i >• i in’ : f i s f lea 1 i a i i-
, A n t u i o nd and I’a r a k a - ' o  b l o c k s  

,nj h o " " 1’ • ponse  v'a,. end  r *>' *o n i
j „  m r  o .  the M e e g s  in  ‘ : .>p

i , ’ i'd i .11 111(m■ i..• ‘ ( i. s * e J I S ,B i i ' i r
, - r , h i . , / ' -  f ‘ T ’ • i c iii •  ̂l o t  Vic  t

t «• Y,ii ' y  d n ,nean Cespo .n- 'OL
..  o*: «■ j I a- s s - g n i  f i e  ’ t s t a r , i s -

T ) T a b l e  L'd.



1 :  2 1 .  c l
e

'oaponcc c l  vicr? to nitrogen, phoc phonic .and potach «c influenced by f e r t i l i t y  
1 - c c e e ,  v i r ip p u ,  1973-7 ;  (C type experiment- grain y i e ld ,  kg/ha)
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P °  * \—t e s t  v a l u e s  and c r o p  r e s p o n s e ( c t y p e  t r i a l s )

N i t r o g e n  by i t e o l f  p r o d u c e d  s i g n i f i c a n t  y i e l d  i n c r e ­
a s e s  o v e r  t h e  unnanured  c o n t r o l  i n  a l l  the  4 f e r t i l i t y  c l a s s e s  
in  t h e  0 1 l u k k a r a  b l o c k  o f  T r i c h u r  d i s t r i c t  d u r i n g  t h e  v i r i p p u  
s e a s o n  ( T a b l e  2 1 ) .  i n t h e  mundakan s e a s o n ,  h o w e v e r ,  e f f e c t  
c u e  t o  a p p l i e d  n i t r o g e n  was c o n f i n e d  t o  ML and MM s o i l  f e r t i ­
l i t y  c e s s e s  o n l y  ( T a b l e  2 2 ) .  The* m ag n i t u d e  o f  r e s p o n s e  t o  
n i t r o g e n  was r e l a t i v e l y  h i g h e r  i n  t h e s e  g r o u p s  o f  s o i l s  c o n p -
' I a i m  ® o f  I L  anc? c l a s s e s .  A p p l i c a t i o n  o f  p h o s p h o r u s  

•p . e f f e c t  on  y i e l d  d u r i n g  b o t h  t h e  s e a s o n s .  R e s p o n s e
_o p o t a s h  was s i g n i f i c a n t  -f» th e  LM c l a s s  o f  s o i l  o n l y .  In 

. . c l a s s e s  o f  S o i l  < ? e r t i l i 5 y , h o w e v e r ,  i n  c o m b i n a t i o n
w i t h  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  t e n d e d  t o  i n c r e a s e  g r a i n  
p r o d u c t i o n  a l t h o u g h  t h e i r  i n t e r a c t i o n a l  e f f e c t s  w e r e  n o t  s i g ­
n i f i c a n t .  In  g e n e r a l ,  r e s p o n s e  t o  f e r t i l i z e r s  was r a t h e r  
p o o r  a t  O l l u k k a r a , i r r e s p e c t i v e  o f  t h e  s o i l  f e r t i l i t y  c l a s s e s .

r e s u l t s  r e c o r d e d  d u r i n g  the  v i r i p p u  s e a s o n  i n  t h e  
K o t t a r a k k a r a  b l o c k  o f  Q u i l o n  d i s t r i c t  where  t h e r e  w e r e  o n l y  
2 f e r t i l i t y  c l a s s e s  i n  e a c h  s e a s o n — LL and LM i n  v i r i p p u  and 
LM and MM i n  mundakan -  showed a d i f f e r e n t  t r e n d  ( T a b l e s  2 1 ,
? 2 ) . H e r e ,  r e s p o n s e  t o  n i t r o g e n  was p r a c t i c a l l y  n i l  i n  the  
a b s e n c e  o f  p h o s p h o r u s  and p o t a s h .  R e s p o n s e  t o  p h o s p h o r u s  and 
p o t a s h ,  on t h e  o t h e r  hand ,  was s i g n i f i c a n t l y  h i g h  d u r i n g  t h e  
r e a s o n s .

In a l l  the  f e r t i l i t y  c l a s s e s ,  t h e  t r e a t m e n t  r e c e i v i n g  
N", PoOg a n d Ko 0 a t  1 2 0 , 120  and 00 kg p e r  h e c t a r e  r e s p e c t i ­
v e l y ^  p r o d u c e d  t h e  maximum y i e l d s  i n d i c a t i n g  t h a t  a c o m b i n a ­
t ion*-  o f  a l l  t h e  3 n u t r i e n t s  a r e  q u i t e  e s s e n t i a l  f o r  t h e  s o i l s  
o f  K o t t a r a k k a r a .  The r e s u l t :  . l s r' Showed t h a t  p h o s p h o r u s  and

of. a s h a r e  th e  l i m i t ,  ing f o c i ' > r s  in  c r o p  p r o d u c t i o n  i n  t h e  
^ n i l s  o f  t h i s  b l o c k .

M



Ro^porwe of r ie e  to  n i f . ' o ; p n ,  pho.^phoruj ■•nd potash Influenced by f e r t i l i t y  
o l - . - o ,  Tmn.Nfcftn, 1^7 T ; ( c* t y p e  experiment; g r a i n  y ie ld ,  kg/ha)
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E x p e r i m e n t  a t  t h e  Mo de l  A g r o n o m i c  C e n t r e ,  Karamana 
w e r e  o r i e n t e d  t o  o t h e r  i n f o r m a t i o n  on p r o d u c t i o n  p o t e n t i a l  
u n d e r  a d e q u a t e  a . v e i l  a s  l i m i t e d - p r o d u c t i o n  i n p u t s  and t o  
s t u d y  t h e  l o n g  t e f f e c t s  o f  d i f f e r e n t  a g r o n o m i c  p r a c t i c e s  
on  c r o p p i n g  s y s t - m s .  The f o l l o w i n g  i m p o r t a n t  c o n c l u s i o n s  
a r e  drawn f r o m  t. .  - r e s u l t s  o f  t r i a l s  c o n d u c t e d  d u r i n g  1 9 7 3 - 7 4 .
If

The s u i t a b l e  c r o p p i n g  s y s t e m  f o r  maximum p r o d u c t i o n  
o f  g r a i n  a n n u a l l y  i s  t o  r a i s e  3 c r o p s  o f  J a y a  in  
s u c c e s s i o n  d u r i n g  t h e  3 c r o p p i n g  s e a s o n s  i n  an y e a r ,

* A r o t a t i o n  i n c l u d i n g  a c a s h  c r o p  g i v e s  n e a r l y  2 t i m e s
t h e  g r o s s  r e t u r n s  a s  a g a i n s t  t h e  one  w i t h o u t  a c a s h  
c r o p .

Und er  t h e  e x i s t i n g  c o n d i t i o n s  i n  t h e  s o u t h e r n  K e r a l a ,
2 medium d u r a t i o n  r i c e  ( v i r i p p u  and mundakan)  f o l l o w ­
ed by a b h i n d i  c r o p  ( v e g e t a b l e )  i s  t h e  b e s t  c r o p p i n g  
p a t  t e r n .

Under  i n p u t  c o n s t r a i n t  l i k e  f e r t i l i z e r  s h o r t a g e ,  t h e  
r e c o - , m e n d e d  l e v e l s  o f  n u t r i e n t s  f o r  medium d u r a t i o n  
r i c e  ( 9 0 : 4 5 : 4 5  k g / h a ,  N, P and K) can be r e d u c e d  t o  
75% w i t h o u t  much s a c r i f i c e  on y i e l d .

* R e s p o n s e  t o  a p p l i e d  p h o s p h o r u s  and p o t a s h  i s  a l m o s t  
a b s e n t  i n  t h e  l a t e r i t i c  sandy  c l a y  loam s o i l s  o f  
K a r a m a n a .

A p p l i c a t i o n  o f  farm ya rd  manure i n c r e a s e s  c r o p  y i e l d s  
i n  th e  v i r i p p u  s e a s o n .  I t  d o e s  n o t ,  h o w e v e r ,  l e a v e  
any  r e s i d u a l  e f f e c t  in  the  s o i l .

R e s p o n s e  o f  h i g h  y i e l d i n g  r i « B * i S T n r i e t i e s  t o  n i t r o g e n ,  
p h o s p h o r u s ,  p o t a s h  and z i n c  was  s t u d i e d  i n  the  
e x p e r i m e n t s  c o n d u c t e d  on c u l t i v a t o r s 1 f i e l d s  i n  Q u i l o n  
and T r i c h u r  d i s t r i c t s .  The f o l l o w i n g  a r e  t h e  c o n c l i * -

i o n s d raw n :

* T h e r e  i s  g o o d  r e s p o n s e  to  a p p l i e d  n i t r o g e n  i n  a l l  the  
b l o c k s  e x c e p t  T h n l i k u l n m  i n  the  T r i c h u r  d i s t r i c t .

* A d d i t i o n  o f  n i t r o g e n  b e y o n d  80 k g / h a ,  a l t h o u g h  b r i n g s  
a b o u t  i n c r e a s e d  y i e l d s ,  d o e s  n o t  seem to  be  a sound 
p r a c t i c e ,  j u d g e d  f r o m  the  r e s u l t H  g a t h e r e d  f r om the
m a j o r i t y  o f  the  b l o c k s .



* High  r  v i :se t o  n i t r o g e n  ( bey ond  80 k g / h n )  i s
o b t a i n ,  d • n M u l l a s s e e r y , F u z h a k k a l ,  P a t h a n a p u r o n ,  
S o n n i  n p a r a k o d e  b l o c k s  i o  b o t h  the  s e a s o n s .

* The ra  e > f  r e s p o n s e ,  Lo p h o s p h a t e ,  on an a v e r a g e ,
i s  n o d c r - t c  t o  g o o d .  The M a g n i t u d e  o f  r e s p o n s e  i s  
n o r e  p r o n o u n c e d  i n  the  nundakan  s e a s o n  than i n  the  
v i r i p p u  s o - s o n .

* P o t a s h  i p p ' i c a t i o n  r e s u l t s  i n  s i g n i f i c a n t  y i e l '
i n c r e a s e s  In a l l  th e  u i o c i t s  e x c e p t  V e l l a n g a l l o r e , 
K o d a k a ra  ann P a t h a n u p u r a a .

* In t h e  C l l ’ekkara  b l o c ! :  o f  T r i c h u r  d i s t r i c t ,  r e s p o n s e
t o  n i t r o g e n  i s  h i g h  even  w i t h o u t  t h e  a d d i t i o n  o f

f p h o s p h a t e  and p o t a s h ;  w h i l e  i n  th e  K o t t n r a k k c . r o  
b l o c ! '  oT nr i i o n  d i s t r i c t ,  r e s p o n s e  t o  n i t r o g e n  i s  po o  
when i t  i s  a p p l i e d  i l . n e .

*«*

.  i,* »■ A

I r r e s p e c t i v e  o f  t h e  s o i l  f e r t i l i t y  s t a t u s ,  t h _ r o  i s  
r e s p o n s e  t a p p l i e d  p !» 'Cphorus  and p o t a s h  i n  t h e  
K o t t a r a  a -/  i b l o c k ; ,  v / h i l c  i t  i s  n o t  o b s e r v e d  i n  t h e  
O l l u k k a m .  b l  )c!c o f  T r i c h u r  d i s t r i c t .

I tes - j onso  z i n c  i s  o r r  • t i c  and i n c o n s i s t e n t . The 
o n l y  b l o c k  ~n w h i c h  r o s p o m e  t o  z - n c / o b s e r v e c !  i s  /_'ir 
A n t h i c a d  i s  T r i c h u r  d i s t r i c t .
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