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I N T R O D U C T I O N



1. I N T R O D U C T I O N

T h e  c o n t r i b u t i o n s  f r o m  l i v e s t o c k  s e c t o r  t o  K e r a l a ’ s 

e c o n o m y  is s i g n i f i c a n t .  T h e  l i v e s t o c k  s e c t o r  a c c o u n t s  f o r  

a b o u t  10 p e r  c e n t  o f  t he  s t a t e ’ s d o m e s t i c  p r o d u c t .  T h e  mi lk 

p r o d u c t i o n  in K e r a l a  i n c r e a s e d  d u r i n g  t he  l as t  t w o  d e c a d e s  a nd  

t he  p r i n c i p a l  f a c t o r  t h a t  c o n t r i b u t e d  t o  t h i s  i n c r e a s e  in mi l k

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

t h e  s t o c k  t h r o u g h  c r o s s  b r e e d i n g .  T o d a y  m o r e  t h a n  60  p e r  

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

s i g n i f i c a n t  i n c r e a s e  in t he  p r o d u c t i v i t y  o f  mi l ch  a n i m a l s .  Bu t  

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

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

is s u p p l i e d  t o  t h e m .  O u r  s t a t e  l a c k s  in t h e  p r o d u c t i o n  o f

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

a nd  r e q u i r e m e n t  is e s t i m a t e d  to  be  27  6 l akh  t o n n e s  in t e r m s  

o f  d r y  m a t t e r  ( S t a t u s  p a p e r ,  1 989 ) .  M o r e o v e r  t h e  c o s t  o f  

mi lk  p r o d u c t i o n  in t h e  s t a t e  t e n d s  t o  be  h i gh  d u e  t o  s c a r c i t y  

o t  q u a l i t y  f e e d s  a n d  f o d d e r  w h i c h  a c c o u n t  f o r  n e a r l y  6 0  t o  

70 p e r  c e n t  o f  t h e  t o t a l  c o s t



T h e  p r i m a r y  f a c t o r  w h i c h  c o m e s  in t h e  w a y  o f  

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

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

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

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

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

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

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

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

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

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

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

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

d e v e l o p m e n t .

M o s t  erf t h e  t r o p i c a l  f o r a g e  c r o p s  w e r e  d e v e l o p e d  in 

t h e  l as t  30  y e a r s  a n d  a r e  n e w  to a g r i c u l t u r e  a n d  r e t a i n  w i l d  

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

A u s t r a l i a  *&as t h e  l a r g e s t  h i s t o r y  o f  f o r a g e  p r o d u c t i o n  in t he  

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

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

B r a z i l ,  T h a i l a n d ,  I n d i a ,  K e n y a  a n d  Z i m b a b w e .  A c o n c e r t e d  

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



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

c o n d u c t e d  o v e r  t h e  l as t  25  y e a r s  u n d e r  t h e  A I C R P  on  f o r a g e

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

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

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

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

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

m i c r o  n u t r i e n t s  h e l p  in s e e d  p r o d u c t i o n .

G a m b a  g r a s s  ( A n d r o p o g o n  g a y a n u s )  i s  c o m m o n l y  

k n o w n  as  S a d a b a h a r  in I n d i a .  T h i s  is a t u f t e d  p e r e n n i a l  a n d

it g r o w s  1-2 m h i g h .  T h e  i n f l o r e s c e n c e  i s  a l a r g e  s p a t h a t e  

p a n i c l e .  T h e  n a m e  ‘ s a d a b a h a r ’ w a s  g i v e n  b y  C h a t t e r j e e

( 1 9 6 4 ) ,  w h o  r e p o r t e d  a y i e l d  o f  7 0 0  q / h a  w i t h  5 . 5  p e r  c e n t  

c r u d e  p r o t e i n ,  1.2 p e r  c e n t  P 20 }, 0 . 6 5  p e r  c e n t  C a O  a n d  3 2 . 6  

p e r  c e n t  c r u d e  f i b r e .  T h e  c r u d e  p r o t e i n  p e r c e n t a g e  in t h e  

g r a s s  is as  h i g h  a s  t h a t  o f  t h e  N a p i e r  g r a s s .

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

a n d  d r o u g h t  r e s i s t a n t .  It  r e m a i n s  g r e e n  d u r i n g  t h e  d r i e s t  

m o n t h s  o f  t h e  yea r .  ' S a d a b a h a r '  is b r o a d  l e a v e d ,  p a l a t a b l e  a n d  

is a v i d l y  e a t e n  by a n i m a l s .  W h e n  t h e  p l a n t s  a r e  s p a c e d  at  

(2 '  x 3 ' )  it  m a y  g r o w  as  h i g h  a s  10 f ee t .  T h e  s p e c i e s  is



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

l o a m s  a n d  p r e f e r s  w e l l  d r a i n e d  s o i l s .  It  is n o t  a d a p t e d  to  

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

t h e  w e t  s e a s o n .  A r a n g e  o f  l e g u m e s  h a v e  b e e n  g r o w n  

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

h a m a t a  C'v. V e r a n o ,  S. s c a b r a  Cv .  s e c a ,  S. g u i a n e n s i s  Cv .  

C o o k ,  E n d e a v o u r ,  G r a h a m ,  C e n t r o s e m a  p u b e s e n s e ,  M a c r o p t i l m m  

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

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

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

l i t t l e  a s  1 k g / h a  o f  c l e a n ,  s e e d  o f  h i g h  v i a b i l i t y .  R a t e s  as  

h i g h  a s  4 0  k g / h a  m a y  be  r e q u i r e d  i f  s e e d s  a r e  u n c l e a n e d  

( F o r d  e f  al .  ( 1 9 8 1 )  a n d  H a r r i s o n  ( 1 9 8 1 ) ) .  A n d r o p o g o n  g a y a n u s  

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

m o r e  t h a n  1 2 - 1 4  hrs .  T i l l e r s  f o r m e d  e a r l y  in t h e  s e a s o n  m a k e  

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

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

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

r e p o r t e d  t h a t  y i e l d s  o f  u n c l c a n c d  s e e d  r a n g e  f r o m  2 0 - 1 0 0  

k g / h a / y r  a n d  t h a t  a n n u a l  s e e d  y i e l d s  o f  u p t o  9 0  k g / h a /  yr  in 

I n d i a  a n d  B r a z i l .  In t h e  I n d i a n  t r i a l ,  t h e  u n c l e a n e d  s e e d  

c o n t a i n e d  o n l y  5 - 1 0  p e r  c e n t  c a r y o p s i s .  As  t h i s  b e i n g  

c u l t i v a t e d  as  a g o o d  f o r a g e  g r a s s  in o u r  c o n d i t i o n s ,  t h e r e  is



m u c h  n e e d  to p o p u l a r i s e  it a m o n g  o u r  f a r m e r s .  T h e  K e r a l a  

L i v e s t o c k  D e v e l o p m e n t  B o a t d ,  w h i c h  is t h e  p r i n c i p a l  a g e n c y  

fui p i o d u c l i o n  o f  f od d e i  s e e d s  in t he  s l a t e  is not  a b l e  to 

c a t e i  to t he  n e e d s  o f  t he  s l a t e .  A l s o  t e c h n i c a l  i n f o n n a t i o n  

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

c o n d i t i o n s  o f  t he  s t a t e  is l ac k i ng .  Wi t h  t h i s  b a c k g i o u n d ,  the  

p r e s e n t  s t udy  was  t a ke n  up wi t h  t he  f o l l o w i n g  o b j e c t i v e s

1 to f ind out  t he  e f f ec t  o f  t i e a t m e n t s  on foddei  p i o d u c l i o n  

p o t e n t i a l  o f  the  g i as s .

2. to f i nd  ou t  the e l f e c l  o f  t r e a t m e n t s  on  s e e d  p i o d u c l i o n  

p o t e n t i a l  o f  the  g l as s .

3. to work  ou t  t he  e c o n o m i c s  o f  c u l t i v a t i o n .



R E V I E W  O F  L I T E R A T U R E



2.  R E V I E W  O F  L I T E R A T U R E

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

A g r i c u l t u r e ,  V c l l a y a n i  d u r i n g  t h e  p e r i o d  f r o m  J u l y  1993  t o  

F e b r u a r y ,  1 9 9 4  w i t h  t h e  o b j e c t  t o  f i n d  o u t  t h e  e f f e c t  o f  

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

G a m b a  g r a s s  (A n d r o p o g o n  g a y a n us ) .  T h e  t r e a t m e n t  c o n s i s t e d  

o f  c o m b i n a t i o n s  o f  3 l e v e l s  o f  n i t r o g e n ,  p h o s p h o r u s  a n d  

p o t a s s i u m .  In t h i s  c h a p t e r ,  t h e  l i t e r a t u r e  a v a i l a b l e  on  t h e  

t o p i c  is r e v i e w e d .  W h e r e v e r  s u f f i c i e n t  r e s e a r c h  d a t a  on  t h e  

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

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

2 . 1 .  E f f e c t  o f  t r e a t m e n t s  on  g r o w t h  c h a r a c t e r s

2 . 1 . 1 .  E f f e c t  o f  t r e a t m e n t s  on p l a n t  h e i g h t

B o k d e  ( 1 9 6 8 )  w o r k i n g  w i t h  t w o  v a r i e t i e s  o f  f o d d e r  

o a t s  ( A v e n a  s a l i v a ,  L i n n )  f o u n d  t h a t  n i t r o g e n  a p p l i c a t i o n  

m a r k e d l y  i n c r e a s e d  p l a n t  h e i g h t .  C u l m  l e n g t h  w a s  i n c r e a s e d  

in  S e t a r i a  g r a s s  ( S e i a r i a  s p h a c e l a t a )  Cv .  N a n d i  by  n i t r o g e n  

a p p l i c a t i o n  a s  r e p o r t e d  by B o o n m a n  ( 1 9 7 2 )  f r o m  K e n y a .  An



increase in plant  height  upto 120 kg N/ ha  w a s  s e e n  in B a j r a

( P e n n i s e t u m  t y p h o i d e s )  f r o m  t r i a l s  c o n d u c t e d  a t  R a h u r i  

( A n n u a l  R e p o r t ,  1976) .  I n f l u e n c e  o f  n i t r o g e n  in i n c r e a s i n g  

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

(L)  M o e n c h )  by  R a t h o r e  a n d  V i j a y a k u m a r  ( 1 9 7 7 ) .  T r i a l s  

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

V e l l a y a n i  w i t h  0 , 5 0 , 1 0 0  a n d  150 kg  N / h a  r e c o r d e d  a l i n e a r  

i n c r e a s e  in p l a n t  h e i g h t .  ( A n n u a l  R e p o r t ,  1978) .  S i m i l a r  

r e s p o n s e  w a s  n o t e d  by  A b r a h a m  ( 1 9 7 8 )  in d i n a n a t h  g r a s s  

{ Penn i s e t um ped i ce l l a t u m ) .  T h o m a s  ( 1 9 7 8 )  f o u n d  t h a t  n i t r o g e n  

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

gr as s .  A p p l i c a t i o n  o f  60 a n d  120 kg  N / h a  in a d d i t i o n  to

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

n a p i e r  g r a s s .  ( B a l b a t t i ,  1980) .  Rai  a n d  S a n k a r a n a r a y a n a n  

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

a p p l i c a t i o n  in G i a n t  A n j a n  g r a s s  ( Ce nc hr us  c i l i a r i s )  a n d  a l s o  

n o t i c e d  m a x i m u m  p l a n t  h e i g h t  w i t h  t he  a p p l i c a t i o n  o f  40 kg

N/ h a .  K r i s h n a n  ( 1 9 9 3 )  r e p o r t e d  t h a t  p l a n t  h e i g h t  wa s

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

g u i n e a  g r a s s  ( Pan i cum max i mum)  and  the m a x i m u m  i nc r e a s e  o f  

a bou t  1.1 t i m e s  o b t a i n e d  at  100 kg N/ ha  i t se l f .

T h a n g a m u t h u  e l  a l  ( 1 9 7 4 )  r e p o r t e d  a l ack  o f



r e s p o n s e  on  p l a n t  h e i g h t  in g u i n e a  g r a s s  ( P a n i c u m  ma x i mu m)

up t o  t he  l eve l  o f  50 kg N/ ha .

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

a p p l i c a t i o n  in m o s t  o f  t he  i m p o r t a n t  f o d d e r  g r a s s e s  as  we l l  

as  in c e r e a l  f o d d e r s .

2 . 1 . 2 .  E f f e c t  o f  p h o s p h o r u s  on  p l a n t  h e i g h t

Ra i  a n d  S a n k a r a n a r a y a n a n  ( 1 9 8 1 )  w o r k i n g  on g i an t

a n j a n  ( Ce n ch r u s  c i h a r i s ) ,  r e p o r t e d  t ha t  p l an t  h e i g h t  wa s  not

a f f e c t e d  d u e  to  t h e  a d d i t i o n  o f  p h o s p h o r u s  e i t h e r  as  so i l  

a p p l i c a t i o n  or  as f o l i a r  s p ray .

2 . 1 . 3 .  E f f e c t  o f  p o t a s s i u m  on p l ant  h e i g h t

T h a k u r i a  ( 1 9 9 3 )  w o r k i n g  on  t e o s i n t e  ( E u c h l a c n a

m a x i c a n a ) 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 o t a s h  d i d  not  g i ve  

a ny  s i g n i f i c a n t  r e s p o n s e  to g r o wt h  or  h e i g h t  o f  p l an t s .

2 . 2 . 1 .  E f f e c t  o f  n i t r o g e n  on  n u m b e r  o f  t i l l e r s

B o o n m a n  ( 1 9 7 2 )  w o r k i n g  on s e t a r i a  g r a s s  ( Sci  a r m

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



t i l l e r  n u m b e r s .  R a t h o r e  a nd  V i j a y a k u m a r  ( 1 9 7 7 )  g o t  i n c r e a s e d  

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

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

( S o r g h u m  h i c o l o r ) .  M e a r s  a n d  H u m p h r e y s  ( 1 9 7 4 )  g o t  

i n c r e a s e d  d e n s i t y  o f  t i l l e r s  a t  3 3 6  kg  N / h a  in K i k i y u  g r a s s  

( P e n n i s e l u m  c l a n d e s i m u m ) .  T h o m a s  ( 1 9 7 8 )  w o r k i n g  on  hybr i d  

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

n i t r o g e n  d o s e s  u p t o  2 5 0  k g / h a .  T h e y  f u r t h e r  r e p o r t e d  t h a t

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

h i g h e r  l e ve l s  o f  a p p l i e d  n i t r o g e n  ( 3 0 0  k g  N / h a ) .  In g i a n t  

a n j a n  g r a s s  ( C e n c h r u s  c i l i a r i s ),  t i l l e r  n u m b e r  i n c r e a s e d  w i t h  

i n c r e a s i n g  l e v e l s  o f  n i t r o g e n .  ( R a i  a n d  S a n k a r a n a r a y a n a n ,  

1981 )  T a n e j a  e f  a f  ( 1 9 8 1 )  a l so  r e p o r t e d  t h a t  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 r o d u c e d  m o r e  n u m b e r  o f  t i l l e r s  p e r  s q u a r e  m e t r e  

in b a r l e y  a n d  o a t s .  In t h e  c a s e  o f  B r a c h i a r i a  h u m i d i c o l a  

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

t i l l e r s / m -  ( M e c e l i s  a nd  O l i v e i r a ,  1984) .  D w i v e d i  a n d  K a n o d i a  

( l (>8(>) w o r k i n g  on  s e t a r i a  g r a s s  ( S e t a r i a  s p h a c e / a t a )  r e p o r t e d  

f r o m  I G F R 1 ,  J h a n s i ,  t h a t  a p p l i c a t i o n  o f  n i t r o g e n  i n c r e a s e d  

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

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

g r a s s  ( P a n i c u m  m a x i m u m  J a c q ) .  K r i s h n a n  ( 1 9 9 3 )  r e p o r t e d  

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



at  30 d a y s  a f t e r  f i r s t  f o d d e r  cu t  wa s  s i g n i f i c a n t l y  i n f l u e n c e d  

by n i t r o g e n  f e r t i l i z e r s  a p p l i e d  a t  t he  r a t e  o f  100 kg N / h a ,  

t he  i n c r e a s e  b e i n g  a b o u t  1.23 t imes .  T h e  h i g h e r  d o s e  o f  200  

kg  N / h a  e v e n t h o u g h  h e l p e d  to i n c r e a s e  t h e  n u m b e r  o f  t i l l e r s ,

t he  i n c r e a s e  wa s  not  s i g n i f i c a n t .  In s w i t c h  g r a s s  (Pan i cum  

v i rga ( um)  a p p l i c a t i o n  o f  n i t r o g e n  a f t e r  c u t t i n g  i n c r e a s e d  the  

t o t a l  t i l l e r  n u m b e r  ( B r e j d a ,  et  aL 1994) .

T h a n g a m u t h u  e t  aT ( 1 9 7 4 )  r e p o r t e d  t h a t  s p l i t  or  

w h o l e  a p p l i c a t i o n  o f  n i t r o g e n  up t o  50 k g / h a  f a i l ed  to i nc r e a s e  

t h e  t i l l e r  n u m b e r  in g u i n e a  g ras s .  S t u d i e s  c o n d u c t e d  at  

R a h u r i  ( A n n u a l  R e p o r t ,  1976 )  i n d i c a t e d  l a c k  o f  i n f l u e n c e  o f  

n i t r o g e n  on  t i l l e r  p r o d u c t i o n  in d i n a n a t h  g r a s s  ( P e n m s e t u m

p e d i c e l l a t u m )  a nd  f od d e r  s o r g h u m  (Sor ghum bicolor) .  Lack o f  

r e s p o n s e  to n i t r o g e n  in g u i n e a  g r as s  ( P a n i cu m m a x i m u m )  Cv

Li kon i  w a s  a l s o  r e p o r t e d  by P e r ez  et  aL ( 1 9 8 4 ) .  T h e  t i l l e r  

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

n i t r o g e n  in m a j o r i t y  o f  t he  e x p e r i m e n t s  s o  far  c o n d u c t e d

2 . 2 . 2 .  E f f e c t  o f  p h o s p h o r u s  on n u m b e r  o f  t i l l e r s

Rai  a n d  S a n k a r a n a r a y a n a n  ( 1 9 8 1 )  r e p o r t e d  t ha t  t he r e  

w a s  no s i g n i f i c a n t  i n c r e a s e  in the  n u m b e r  o f  t i l l e r s  due  to 

a p p l i c a t i o n  o f  p h o s p h o r u s  in g i a n t  a n j a n  g r a s s  ( Ce n ch r u s



c i l i a r i s ). K r i s h n a n  ( 1 9 9 3 )  w o r k i n g  o n  g u i n e a  g r a s s  a l s o  

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

p r o d u c t i o n .

2 . 2 . 3 .  E f f e c t  o f  p o t a s s i u m  on n u m b e r  o f  t i l l e r s

K r i s h n a n  ( 1 9 9 3 )  r e p o r t e d  t h a t  p o t a s s i c  f e r t i l i z e r s  did  

no t  i n f l u e n c e  t i l l e r  p r o d u c t i o n  in g u i n e a  grass .

2 . 3 . 1 .  E f f e c t  o f  n i t r o g e n  on g r e e n  m a t t e r  y i e l d

M u k e r j i  a n d  C h a t t e r j i  ( 1 9 5 5 ) ,  B o s e  ( 1 9 6 5 ) ,  T i w a r i

( 1 9 6 5 )  a n d  R e l w a n i  a n d  B a g g a  ( 1 9 6 8 )  c o n d u c t e d  r e s e a r c h  

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

f o d d e r  p r o d u c t i o n  o f  d i n a n a t h  g r a s s  ( Pe n n i se t u m p e d i ce l l a t u m ) .  

L ot e r o  e t  aj_. ( 1 9 6 7 )  o b s e r v e d  an i n c r e a s e  in f o r a g e  y i e l d  o f  

e l e p h a n t  g r a s s  ( P e n n i s e t u m  p u r p u r e u m )  u p t o  2 0 0  kg N / h a .  

K r i t a v a n a v a c h  ( 1 9 6 8 )  a p p l i e d  n i t r o g e n  to n a p i e r  a n d  h y b r i d  

n a p i e r  g r a s s e s  r a n g i n g  f r o m  0 to 780  k g / h a ,  a n d  r e c o r d e d  

i n c r e a s e d  f r e s h  w e i g h t  o f  f o d d e r  up t o  t he  m a x i m u m  l eve l  

t r i e d  F o r a g e  r e s e a r c h  at  P a n t  N a g a r  on h y b r i d  n a p i e r ,  

r e v e a l e d  a s i g n i f i c a n t  i n c r e a s e  in f o r a ge  y i e l d  wi t h  i n c r e a s e d  

a p p l i c a t i o n  o f  n i t r o g e n  u p t o  150 k g / h a .  ( A n n u a l  R e p o r t ,



1977) .  N a r w a l  e t  a b  ( 1 9 7 7 )  r e p o r t e d  a s i g n i f i c a n t  i n c r e a s e  

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

a t  V e l l a y a n i  g a v e  an i n c r e a s e  in g r e e n  m a t t e r  y i e l d  o f  

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

R e p o r t ,  1 978 ) .  W a l m s l e y  e l  a b  ( 1 9 7 8 )  go t  r e s p o n s e  to

n i t r o g e n  a p p l i c a t i o n  in e l e p h a n t  g r a s s  ( P e n n i s e t u m

p u r p u r e u m ) u p t o  3 4 0  k g / h a  in t he  t h i r d  y e a r  o f  a p p l i c a t i o n .

B o r u a h  a n d  M a t h u r  ( 1 9 7 9 )  r e p o r t e d  t ha t  n i t r o g e n  a p p l i c a t i o n  

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

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

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

o b s e r v e d  by L a k s h m i n a r a s i m h a n  et  a f  ( 1 9 7 9 ) .  D w i v e d i  et  ad. 

( 1 9 9 1 b )  w o r k i n g  on  t h i n  n a p i e r  g r a s s  ( P e n n i s e t u m  

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

i n c r e a s i n g  n i t r o g e n  r a t es .  In t e o s i n t e  ( E u c h l a e n a  m a x i c a n a )  

i n c r e a s i n g  l e v e l s  o f  n i t r o g e n  u p t o  90  k g / h a  s i g n i f i c a n t l y  

i n c r e a s e d  t he  g r e e n  f o d d e r  y i e l d s  up t o  9 3 . 7  p e r  c e n t  o v e r  

c o n t r o l .  ( T h a k u r i a ,  1993) .

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

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

t r i e d



n

2 .3 .2 .  E f f e c t  o f  n i t r o g e n  on d r y  m a t t e r  y i e l d .

L i t t l e  s i  aL ( 1 9 5 9 )  go t  40  pe r  c e n t  i n c r e a s e  in dry 

m a t t e r  y i e l d  o f  n a p i e r  g r a s s  (P e n n i s e t u m  p u r p u r e u m )  w i t h  800  

lbs  N / a c r e  ( 9 0 7  k g / ha )  u n d e r  i r r i g a t e d  c o n d i t i o n s .  A c c o r d i n g  

to  H a g g a r ,  ( 1 9 6 6 )  in t he  c a s e  o f  g a m b a  g r a s s  (A n d r o p o g a n  

g ayanus )  t h e  a p p l i c a t i o n  o f  h i g h e r  q u a n t i t i e s  o f  n i t Toge n ,  up t o  

t h e  e q u i v a l e n t  o f  100 lbs  N / a c r e  ( 1 1 3 . 3 7  k g / h a )  r e s u l t e d  in 

a  l i n e a r  i n c r e a s e  in d r y  m a t t e r  p r o d u c t i o n .  F a r o d a  ( 1 9 7 0 )  

r e p o r t e d  an i n c r e a s e  in d r y  m a t t e r  y i e l d  up t o  40  kg  N / h a  in 

b l ac k  a n j a n  (C e n c h r us  c i l tar i s ) .  On  a l l u v i a l  s o i l s  o f  Cos t a*  

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

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

m a t t e r  p r o d u c t i o n  by n i t r o g e n  a p p l i c a t i o n  up t o  2 5 0  k g / h a  w a s  

o b s e r v e d  in d i n a n a t h  g r a s s  ( P e n n i s e t u m  p e d i c e l l a t u m )  ( A n n u a l  

R e p o r t ,  1972) .  B o o n m a n  ( 1 9 7 2 )  r e p o r t e d  t h a t  in s e t a r i a  g r a s s ,  

(Se t ar i a  s phuc e l a t a ) ,  t he  h i g h e s t  y i e l d s  o f  d ry  m a t t e r  ut s e e d  

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

R e s p o n s e  o f  d ry  m a t t e r  y i e l d  to n i t r o g e n  r a t e s  on  rye  g r a s s  

{Lol ium p e r e n n e )  wa s  a l m o s t  l i n e a r  b e t w e e n  0 a n d  3 3 6  kg /  

ha  ( R e i d  1972) .  S h a n k a r a n a r a y a n  et  aL ( 1 9 7 3 )  a l s o  r e p o r t e d  

s i g n i f i c a n t  i n c r e a s e  in t he  d ry  m a t t e r  y i e l d  a n d  l i n e a r  

r e s p o n s e  u p t o  40  kg  N / h a  in f a v o u r a b l e  ye a r s .  G u u g u l i  et



aJL_ ( 1 9 7 6 )  r e p o r t e d  t ha t  t he  d ry  m a t t e r  y i e l d  i n c r e a s e d

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

oa t s .  In b l a c k  a n j a n  { C e n c h r u s  c i h a n s ) t he  dry m a t t e r

y i e l d  i n c r e a s e d  wi t h  i n c r e a s e  in l e v e l s  o f  n i t r o g e n  a nd  the 

d i f f e r e n c e s  w e r e  s i g n i f i c a n t  e x c e p t  b e t w e e n  0 a nd  30 kg N/ 

ha ( R a v i k u m a r  c i  a l ,  1979) .  W o r k i n g  on s p e a r  g r a s s  

{ H e t c r o p o g o n  c o n t o r t  us)  he r e p o r t e d  an  i n c r e a s e  in dry m a t t e r  

y i e l d  wi t h  i n c r e a s e  in l eve l s  o f  n i t r o g e n .  l ie  a l s o  r e p o r t e d

t hat  the  d i f f e r e n c e s  w e r e  s i g n i f i c a n t  e x c e p t  b e t w e e n  60 a nd  

90 kg N/ha .  T h e  n i t r o g e n  l eve l s  o f  60 a nd  90 kg / ha  we r e  

s t a t i s t i c a l l y  on par .  N i t r o g e n  e x e r t e d  a s i g n i f i c a n t  e f f e c t  on 

t he  d ry  m a t t e r  y i e l d  o f  b a r l e y  a n d  o a t s  a n d  t h e r e  wa s  a 

l i n e a r  r e s p o n s e  to n i t r o g e n  u p t o  120 kg N / h a  ( T a n c j a  c f  a l ,

1981) .  D w i v e d i  a n d  K a n o d i a  ( 1 9 8 6 )  a l s o  r e p o r t e d  s i g n i f i c a n t  

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

{ S o l a n o  s p h a c c t a t a ,  S c h u m a c h ) .  T h e  m a x i m u m  dry m a t t e r  

y i e l d  wa s  r e c o r d e d  wi t h  t he  a p p l i c a t i o n  o f  120 kg N/ ha  and

m i n i m u m  in t he  c o n t r o l  t r e a t m e n t .  S i m i l a r  t r e n d  wa s  

r e p o r t e d  by Rai  a nd  K a n o d i a  ( 1 9 8 1 ) .  I’a m o  ( 1 9 9 1 )  w o r k i n g  

on c o n g o  s i g n a l  ( B r a c h i a r i a  r u z i z i e n s i s )  r e p o r t e d  t ha t  dry 

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

ra t e  up t o  80 kg / ha .  T ri pa t h  i and  S i ngh  ( 1 9 9 1 )  r e p o r t e d  that  

i n c r e a s i n g  l eve l s  o f  n i t r o g e n  i n c r e a s e d  the  dry  f o d d e r  y i e l ds



in d i n a n a t h  g r a s s ,  b u t  t he  e f f e c t  w a s  s i g n i f i c a n t  o n l y  up t o  90  

kg  N / h a .  C a r v a l h o  et  a h  ( 1 9 9 2 )  r e p o r t e d  t h a t  f o r a g e  d ry  

m a t t e r  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  r a t e s  in B r a c h i a r i a  

s p e c i e s .  I n c r e a s i n g  l e v e l s  o f  n i t r o g e n  u p t o  9 0  k g / h a  

s i g n i f i c a n t l y  i n c r e a s e d  t he  d ry  m a t t e r  y i e l d s  in t e o s i n t e  

w h e r e i n  t h e  i n c r e a s e  w a s  116 . 6  p e r  c e n t  o v e r  c o n t r o l  by 

a p p l i c a t i o n  o f  90  k g  N / h a  ( T h a k u r i a  1993) .

Dr y  f o d d e r  y i e l d  a l s o  s h o w e d  t he  s a m e  t r e n d  as t ha t

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

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

2 . 3 . 3 .  E f f e c t  o f  p h o s p h o r u s  on g r e e n  m a t t e r  y i e l d

G r a s s e s  g e n e r a l l y  s h o w  g r e a t  r e s p o n s e  t o  n i t r o g e n .

Bu t  m u c h  s t u d i e s  h a v e  no t  b e e n  c a r r i e d  ou t  o n  p h o s p h o r u s  

f e r t i l i z a t i o n  o f  g r a s s e s .  B l u n t  and  H u m p h r e y s  ( 1 9 7 0 )  r e p o r t e d  

i n c r e a s e d  f o d d e r  y i e l d s  o f  s e t a r i a  g r a s s  ( Se t a r i a  s ph a c e l a t a )  

w h e n  it wa s  f e r t i l i s e d  wi t h  p h o s p h o r u s  J a v i e r  e i  a h  ( 1 9 7 7 )  

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

f o u n d  to i n c r e a s e  s i g n i f i c a n t l y  wi t h  1 0 0 - 1 5 0  kg P , 0 5 ha  In 

t he  c a s e  o f  t h i n  n a p i e r  g r a s s  ( B e n m s e t u m  po l y . s t achv on )  

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

( D w i v e d i  ct  a [ . , 1991b) .



In d i n a n a t h  g r a s s ,  p h o s p h o r u s  a p p l i c a t i o n  s h o w e d  no 

d e f i n i t e  t r e n d .  In t he  f i r s t  yea r ,  a p p l i c a t i o n  o f  60  kg P 20 ,  / 

ha 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  g r e e n  f o d d e r  p r o d u c t i o n  o v e r  

c o n t r o l ,  b u t  t h e  d i f f e r e n c e  b e t w e e n  0 a n d  30  k g  P 20 5 / h a  

a n d  30 a n d  60  kg P20 5 / h a  w e r e  not  a p p r e c i a b l e .  H o w e v e r

in t he  s e c o n d  ye a r ,  t h e r e  wa s  s i g n i f i c a n t  i n c r e a s e  in g r e e n  

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

a l ,  1977) .

A n  i n c r e a s i n g  t r e n d  in f o d d e r  p r o d u c t i o n  due  to 

ph  o s p h o r u s  a p p l i c a t i o n  w a s  s een  in g r a s s e s  in m o s t  o f  t he

cases .

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

H a g g a r  ( 1 9 6 6 )  r e p o r t e d  t ha t  p h o s p h o r u s  i n c r e a s e d  dry  

m a t t e r  y i e l d s  in g a m b a  g r a s s  (A n d r o p o g o n  g a y a n us ) .  A 

s i g n i f i c a n t  i n c r e a s e  in d ry  m a t t e r  y i e l d  o f  m a i z e  by 

p h o s p h o r u s  a p p l i c a t i o n  wa s  r e p o r t e d  by B h a n d a r i  a nd  V i r m a n i  

( 1 9 7 2 ) .  In b l a c k  a n j a n  ( Ce n c h r us  c i l i u r i s ) ,  t h e  dry  m a t t e r  

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

P O in t he  f i r s t  ye a r ,  bu t  in the  f o l l o w i n g  ye a r s ,  t he  r e s u l t s  

w e r e  not  s i g n i f i c a n t  ( R a v i k u m a r  e l  a].., 1979) .  C I A T  ( 1 9 8 2 )  

r e p o r t e d  t h a t  in g a m b a  gr as s  (Andr opogon  gay a n u s )  a p p l i c a t i o n



o f  2 6 0  p p m  p h o s p h o r u s  i n c r e a s e d  d r y  m a t t e r  y i e l d  10 f o l d  

c o m p a r e d  w i t h  no  p h o s p h o r u s  a p p l i c a t i o n .  S h o o t  d r y  m a t t e r

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

g r a s s .  ( A n d r o p o g o n  g a y a n u s )  ( P a u l i n o  a n d  M a l a v o t t a ,  1 989 ) .  

S i mi l a r  r e s u l t s  w e r e  o b t a i n e d  by P a u l i n o  ct  al. ( 1 0 8 9 ) .

F a r o d a  ( 1 9 7 0 )  d i d  n o t  f i n d  s i g n i f i c a n t  e f f e c t  o f  

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

{ C e n c h r u s  c i l i a r i s ) .  H e  h a s  r e p o r t e d  t h a t  t h e  a p p l i c a t i o n  o f  

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

y i e ld  o f  s p e a r  g r a s s  ( H e l e r o p o g o n  c o n l o r l u s ) .  N o  s i g n i f i c a n t

d i f f e r e n c e  in d r y  m a t t e r  y i e l d  d u r i n g  f i r s t  y e a r  d u e  to  

d i f f e r e n t  l e ve l s  o f  p h o s p h o r u s  w a s  r e p o r t e d  by N a r w a l  e f  a L

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

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

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

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

p h o s p h o r u s  on d r y  f o d d e r  y i e l d  o f  f o r a g e  g r a s s e s .

2 . 3 . 5 .  E f f e c t  o f  p o t a s s i u m  o n  f o d d e r  y i e l d

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

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



\s

( M e n g c l  a n d  B r a u n s c h w i e g ,  1972) .  P a t e l  c t  al .  ( 1 9 8 5 )  

r e p o r t e d  t ha t  mai / . c  h y b r i d  ( i a n g a  s a t e d  g a v e  h i g h e s t  y i e l d s  

( 5 . 13  t / ha )  wi t h  120 kg K 2() a nd  i r r i g a t i o n  at  25 pe r  cen t

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

But  Sm i t h  ( 1 9 7 9 )  w o r k i n g  on s w i t c h  g r a s s  ( I ' u n u u m  

v i r g a t u m )  r e p o r t e d  t ha t  t he  v e g e t a t i v e  g r o w t h  wa s  f a v o u r e d  by 

n i t r o g e n  I or 1111 /  a I i on ,  but  not  by p o t a s s i u m  S i mi l a r  I y

T h a k u r i a  ( 1 9 9 3 )  w o r k i n g  on  t e o s i n t c  ( E u c h h i c n a  m a . x u a m i )  

a l s o  r e p o r t e d  t ha t  a p p l i c a t i o n  o f  p o t a s h  d i d  not  g i v e  any  

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

2 . 3 . 6 .  E f f e c t  o f  n i t r o g e n  a n d  p h o s p h o r u s  on  d r y  f o d d e r  

y i e l d

In s o r g h u m  Var .  M.  P. C h a r i ,  t h e  m a x i m u m  y i e l d  o f

g r e e n  f o d d e r  wa s  1.98 q / k g  o f  n i t r o g e n  a n d  4 . 33  q / k g  o f  

p h o s p h o r u s  a p p l i e d  at  t he  m o s t  p r o f i t a b l e  l e ve l s  o f  85.91 kg 

N/ ha  a nd  2 4 . 0 9  kg P 2Q,./ha r e s p e c t i v e l y  ( D a t t a  a nd  P r a k a s h ,  

1974) .

2 . 3 . 7 .  E f f e c t  o f  n i t r o g e n ,  p h o s p h o r u s  a n d  p o t a s s i u m  on 

f o d d e r  y i e l d

F o d d e r  y i e l d  o f  m a i z e  wa s  s i g n i f i c a n t l y  i n c r e a s e d  by



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  a n d  p o t a s s i u m ,  m o r e  so  

w h e n  n i t r o g e n  a n d  p h o s p h o r u s  w e r e  a p p l i e d  in t h r e e  sp l i t s .  

( K u z n e t s o v ,  1970) .  S a t j i p a n o n  et  a h  ( 1 9 8 9 )  r e p o r t e d  that  in

c o n g o s i g n a l  g r a s s  (Br ac h i ar i a  ru : i : i e ns i s )  m a x i m u m  dry  m a t t e r

yield was obtained at applicat ion o f  12 + 24 + 12 kg N + P +

K/ha.

B c r r o t c r a n  ( 1 9 8 9 )  w o r k i n g  on  dry  m a t t e r  p r o d u c t i o n  

in g a m b a  g r a s s  (A n d r o p o g o n  g a y a n u s )  a n d  Di g H a r i a  

s waz i l ande ns i s  r e p o r t e d  t ha t  g a m b a  gr as s  ( A n d r o p o g o n  gayanus )  

d i d  not  r e s p o n d  to f e r t i l i z e r  a p p l i c a t i o n .

2 . 4 . 1 .  E f f e c t  o f  t r e a t m e n t s  on n i t r o g e n  c o n t e n t  in f o d d e r

N a r w a l  c t  ad. ( 1 9 7 7 )  w o r k i n g  on  d i n a n a t h  g r a s s  

( I’c n n i s c l u m  p c d i c e l l a l u m )  r e p o r t e d  t ha t  t h e r e  w a s  s i g n i f i c a n t  

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

m i n e r a l  m a t t e r  w i t h  i n c r e a s i n g  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  R a t h o r e  a n d  V i j a y a k u m a r  ( 1 9 7 8 )  r e p o r t e d  a 

h i g h e r  n i t r o g e n  c o n c e n t r a t i o n  at  160 kg  N / h a  in d i n a n a t h  

g r a s s  ( / ' c  n m s e t u m  p e d i c e l l a l u m ) .  T r i p a t h i  a n d  S i ng h  ( 1 9 9 1 )  

w o r k i n g  on d i n a n a t h  g r a s s  ( I ’cnn i sc t um pcdtcxdla tu tn)  r e p o r t e d  

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



120 kg N / h a ,  a l t h o u g h  t he  m a g n i t u d e  o f  i n c r e a s e  was  l o we r  

b e y o n d  90  kg N/ ha .  P h o s p h o r u s  a p p l i c a t i o n  s i g n i f i c a n t l y  

i n c r e a s e d  c r u d e  p r o t e i n  c o n t e n t  and  y i e l d  o v e r  0 a nd  20 kg 

P , 0 ,  /ha.  A p p l i c a t i o n  o f  p o t a s s i u m  c o u l d  not  i n f l u e n c e  the 

c r u d e  p r o t e i n  y i e l d ,  bu t  t he  c r u d e  p r o t e i n  c o n t e n t  i n c r e a s e d  

w i t h  i n c r e a s i n g  l e v e l s  o f  p o t a s h  u p t o  40  kg  k . ,() / ha  

( T h a k u r i a ,  1993) .

T h a n g a m u t h u  ct  a h  ( 1 9 7 4 )  o b s e r v e d  no i n f l u e n c e  o f  

n i t r o g e n  on p r o t e i n  c o n t e n t  o f  g u i n e a  g r a s s  u p t o  150 k g ' h a  

W a l m s l e y  e l  ad. ( 1 9 7 8 )  o b s e r v e d  t ha t  in h y b r i d  n a p i e r  gr ass ,  

c r u d e  p r o t e i n  c o n t e n t  wa s  no t  a f f e c t e d  by t he  l e v e l s  o f  

n i t r o g e n  up t o  340  kg/ ha .

M o n t c i r o  a nd  W e r n e r  ( 1 9 7 7 )  w o r k i n g  on g u i n e a  gras s  

( I ’u m c u i n  m a x i m u m )  s u g g e s t e d  t ha t  a p p l i c a t i o n  o f  p h o s p h o r u s  

p r o m o t e d  p r o t e i n  p r o d u c t i o n .  C h a d h o k a r  ( 1 9 7 8 )  r ep o r t e d  that  

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

n i t r o g e n  a p p l i e d  in p a r a  g r a s s  ( B r a c h i a r i a  m u n c a )

R a v i k u m a r  et_ aJL ( 1 9 7 9 )  w o r k i n g  on b l a c k  a n j a n  ( C c n c h r u s  

c i l i a r i s )  a nd  s p e a r  g r a s s  ( / / c t c m p a g a n  c o n t o r t  us)  r e p o r t e d  that  

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

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



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

a p p l i c a t i o n  o f  90  kg  N/ ha .

B a h l  c l  a h  ( 1 9 7 0 )  o b s e r v e d  t ha t  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  i n f l u e n c e  t he  c r u d e  p r o t e i n  c o n t e n t  in 

b l a c k  a n j a n  ( Cen c h r u s  c i l iar i s ) .  A n d r e w  a nd  R o b i n s  ( 1 9 7 4 )  

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

c o n t e n t  o f  g r a s s e s .  W a l m s l c y  c l  a l  ( 1 9 7 8 )  r e p o r t e d  t ha t  

c r u d e  p r o t e i n  c o n t e n t  w a s  no t  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  in e l e p h a n t  g r a s s ,  ( P c n n i s c l u m  p u r p u r c u m ) .  

R a v i k u m a r  e l  ad. ( 1 9 7 9 )  w o r k i n g  on b l a c k  a n j a n  ( Ce n ch ru s  

c i l i ar i s )  r e p o r t e d  a d e c r e a s e  in the  c r u d e  p r o t e i n  c o n t e n t  wi 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  f rom 0 to  60  kg / ha .

2 . 4 . 2 .  E f f e c t  o f  t r e a t m e n t s  on p h o s p h o r u s  c o n t e n t  in f o d d e r

Ba hl  e l  a b  ( 1 9 7 0 )  w o r k i n g  on b l a c k  a n j a n  (Cenchr us  

c i l iar i s )  r e p o r t e d  a p p r e c i a b l e  i nc r e a s e  in p h o s p h o r u s  c o n t e n t  o f  

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

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

F a l a d e  ( 1 9 7 5 )  in hi s  t r i a l s  gave  a c o m p l e t e  n u t r i e n t  

s o l u t i o n  c o n t a i n i n g  0 - 1 8 0  mg  P / p l o t  to ( a )  g a m b a  g r a s s  

(A n d r o p o g o n  g a y a n u s )  ( b )  G u i n e a  g r a s s  ( P a n i c u m  m a x i m u m )



( c )  g r ee n  c o l o r e d  P e n n i s e t u m  p u r p u re u m  ( d )  P u r p l e  c o l o u r e d

P e n n i s e t u m  p u r p u r e u m  a n d  ( e )  P i l z e r  g i a n t  s t a r  g r a s s  

( C y n o d o n  p l e c t o s t a c h y u m ) .  In g a m b a  g r a s s  ( A n d r o p o y o n  

y u y u n u s )  p h o s p h o r u s  c o n t e n t  i n c r e a s e d  wi 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  u p t o  15 a n d  60  m g / p l o t  w h i l e  it 

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

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  the  p h o s p h o r u s  c o n t e n t  o f  

f o d d e r  in d i n a n a t h  g r a s s  ( P e n n i s e t u m  p e d i c e l l a t u m )  ( R a t h o r e

a n d  V i j a y a k u m a r ,  1978) .

K r i s h n a n  ( 1 9 6 8 )  r e p o r t e d  t h a t  d i f f e r e n t  l e v e l s  o f  

p o t a s s i u m  e x e r t e d  no s i g n i f i c a n t  i n f l u e n c e  in t he  p h o s p h o r u s  

c o n t e n t  o f  g r a i n  a n d  s t r a w  in r i ce .  L o g a n a t h a n  a nd  Ra j

( 1 9 7 2 )  r e p o r t e d  t h a t  n i t r o g e n  l e v e l s  h a d  l i t t l e  e f f e c t  u p o n  

p h o s p h o r u s  a b s o r p t i o n  by s t r a w  in r ice.

R a t h o r e  and  V i j a y a k u m a r  ( 1 9 7 7 )  w o r k i n g  on d i n a n a t h  

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

c o n t e n t  d e c l i n e d  due  to n i t r o g e n  a p p l i c a t i o n .  R a v i k u m a r  et  

a_L ( 1 9 7 9 )  w o r k i n g  on  s p e a r  g r a s s  ( H e t e r o p o y o n  c o n t n r t u s )  

a n d  b l a c k  a n j a n  { ( ' e n c h r u s  c i h a r i s )  r e p o r t e d  t h a t  in b l a c k

a n j a n  { ( ’e n c h r u s  c i h u r i s )  t h e  P 20 5 c o n t e n t  d e c r e a s e d  w i t h  

i n c r e a s e  in l eve l s  o f  n i t r o g e n .  They a l s o  r e p o r t e d  that  t he



a p p l i c a t i o n .  T h e  i n t e r a c t i o n  e f f e c t  o f  n i t r o g e n  w i t h  

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

n i t r o g e n  in g r a i n  w a s  s i g n i f i c a n t .

2 . 4 . 5 .  E f f e c t  o f  t r e a t m e n t s  on u p t a k e  o f  n i t r o g e n

D w i v e d i  a n d  K a n o d i a  ( 1 9 8 6 )  s t u d i e d  t h e  e f f e c t  o f

n i t r o g e n  l e v e l s  on  d i f f e r e n t  v a r i e t i e s  o f  s e t a r i a  g r a s s  ( Se t ar i a  

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

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

i n c r e a s e  in u p t a k e  o f  n i t r o g e n  u p t o  120 kg  N/ ha .

M i s r a  e t  aJL ( 1 9 8 2 )  r e p o r t e d  t h a t  i n  2 - r o w  b a r l e y

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

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

p r o d u c e  in b o t h  t he  ye a r s .  A p p l i c a t i o n  o f  p h o s p h o r u s  t oo  

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

u p t o  25 kg  P 20 5 / h a ,  w h i l e  a p p l i c a t i o n  o f  25 a n d  50 kg 

P , 0 5 / ha  s i g n i f i c a n t l y  r a i s e d  t he  n i t r o g e n  u p t a k e  in s t r a w

R a t h o r e  a n d  V i j a y a k u m a r  ( 1 9 7 8 )  r e p o r t e d  t h a t  

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

u p t a k e  o f  n i t r o g e n ,  w h i c h  is p r o b a b l y  o w i n g  to r oo t  

p r o l i f e r a t i o n  in d i n a n a t h  g r a s s  (Penni . selum p c d i c e l l a t u m )



p h o s p h o r u s  c o n t e n t  d i d  no t  s h o w  a n y  d e f i n i t e  t r e n d  w i t h

ph o s p h o r u s .

2 .4 . 3 .  E f f e c t  o f  t r e a t m e n t s  on p o t a s s i u m  c o n t e n t  o f  f o d d e r

S a d a y a p p a n  a n d  K o l a n d a i s w a m y  ( 1 9 7 4 )  n o t i c e d  an 

i n c r e a s e  in t he  p o t a s s i u m  c o n t e n t  w i t h  i n c r e a s e  in t he  

n i t r o g e n  l e v e l s  u p t o  100 kg / ha  in r ice .

T h a n d a p a n i  a n d  R a o  ( 1 9 7 4 )  f o u n d  t h a t  p h o s p h o r u s  

h a d  no  e f f e c t  on  p o t a s s i u m  c o n t e n t  in p l a n t s  a n d  g r a i n s  o f  

r i ce .  In e l e p h a n t  g r a s s  ( Penn i s e t um p u r p u r e u m ) ,  a d d i t i o n  o f  

p o t a s h  d i d  not  ha ve  a ny  e f f e c t  on p o t a s s i u m  c o n c e n t r a t i o n  

in t he  o v e n  d r y  f o r a ge .  J o h n k u t t y  ( 1 9 8 1 )  w o r k i n g  on r ag i  

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

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

r e s u l t  w a s  o b t a i n e d  by S u b r a m a n i a n  ( 1 9 6 9 )  a l so .  T i wa r i  a n d  

V a n a d a n a  N i g a m  ( 1 9 8 5 )  i n v e s t i g a t e d  t he  r e s p o n s e  o f  i mp o r t a n t  

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

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

e n h a n c e d  p o t a s s i u m  u p t a k e  and  c o n c e n t r a t i o n .

A n d r e w  a nd  R o b i n s  ( 1 9 7 4 )  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  d e c r e a s e d  t h e  n i t r o g e n  a n d  p o t a s h  c o n t e n t  o f



g r a s s e s .

2 . 4 . 4 .  E f f e c t  o f  t r e a t m e n t s  on n i t r o g e n ,  p h o s p h o r u s  a n d  

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

G i o g o v  ( 1 9 6 9 )  f o u n d  t ha t  t h e  c o n t e n t  a n d  u p t ak e  o f  

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

o f  f e r t i l i z e r s .  W o r k i n g  on r i ce ,  A j i t h k u m a r  ( 1 9 8 4 )  r e p o r t e d  

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

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

p h o s p h o r u s  c o n t e n t  o f  t he  p l a n t  wa s  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 d  by t he  l e v e l s  o f  NPK.

G a n g u l i  e l  aL ( 1 9 7 6 )  w o r k i n g  on  f o d d e r  oa t s  ( Ave na  

s a t i v a )  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  n i t r o g e n ,  p h o s p h o r u s  a n d  

z i nc  s u l f a t e  d i d  no t  s i g n i f i c a n t l y  i n f l u e n c e  t h e  c o n t e n t s  o f  t he  

n u t r i e n t s  in t he  fo rage .  J o s h i  a nd  T a n d o n  ( 1 9 8 4 )  s t u d i e d  t he  

e f f e c t  o f  N P K  f e r t i l i z a t i o n  on the  c o n t e n t  o f  t h e s e  e l e m e n t s  

in g ra i n  a nd  s t r a w  in ragi  ( I ' . lcusmc c o r nc u n a )  a nd  r e p o r t e d  

t ha t  t he  a p p l i c a t i o n  o f  n e i t h e r  n i t r o g e n  n o r  p h o s p h o r u s  no r  

p o t a s h  h a d  e f f e c t e d  t h e  p e r c e n t a g e  c o n t e n t s  o f  a ny  o f  t he  

t h r e e  e l e m e n t s  in g r a i n  or  s t r a w  c o n s i s t e n t l y .  But  t he r e  we r e  

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

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



U p t a k e  o f  n i t r o g e n  by  t he  s h o o t  i n c r e a s e d  by h i g h e r  

p o t a s s i u m  s u p p l y  in r i c e  ( M e n g e l  e l  a U,  1 9 7 6 ) .  A g a r w a l

( 1 9 7 8 )  a l s o  r e v e a l e d  t h a t  t h e  i n c r e a s e  in u p t a k e  o f  n i t r o g e n  

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

R e d d y  e l  a h  ( 1 9 7 8 )  r e p o r t e d  t h a t  n i t r o g e n  u p t a k e  

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

p o t a s s i u m  f r o m  100 + 50  + 50  to  2 0 0  + 100  + 100 kg  /

h a ,  in r i c e .  W o r k i n g  o n  w i n t e r  m a i z e ,  S i n g h  e l  a h  ( 1 9 9 1 )  

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

p o t a s s i u m  i n c r e a s e d  t o t a l  n i t r o g e n  u p t a k e  in m a i z e  ( b e i n g

m a x i m u m  u n d e r  150  p e r  c e n t  N P K )  d u e  to  g r e a t e r  u p t a k e  by

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

g r o w t h

W o r k i n g  on 2 - r o w  b a r l e y  ( H o r d c u m  v u l t u r e )  M i s r a  

e l  a h  ( 1 9 8 2 )  r e p o r t e d  t h a t  p o t a s s i u m  a p p l i c a t i o n  f a i l e d  to 

s h o w  a n y  n o t a b l e  i m p a c t  on  n i t r o g e n  u p t a k e  in s t r a w  up t o  a 

l eve l  o f  100 kg K , 0  /ha.

2 . 4 . 6 .  E f f e c t  o f  t r e a t m e n t s  on u p t a k e  o f  p h o s p h o r u s

W o r k i n g  on  2 - r o w  b a r l e y  ( H o r J e u m  v u l t u r e ) ,

M i s r a  e f  a h  ( 1 9 8 2 )  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



a?

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

a n d  t o t a l  p l a n t  p r o d u c e .

R a t h o r e  a n d  V i j a y a k u m a r  ( 1 9 7 8 )  w o r k i n g  on  t e o s i n t e  

( E u c h l e a n u  m a x i c a n a )  r e p o r t e d  t h a t  t he  u p t a k e  o f  p h o s p h o r u s  

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

p r o m i n e n t l y  so  w i t h  t h e  h i g h e r  d os e .  S t u d i e s  on  t h e  u p t a k e  

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

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

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

g r o w t h .  ( S u s e e l a n  e t  ad. ,  1 9 7 8 ) .  M i s r a  e l  ad. ( 1 9 8 2 )  a l s o  

r e p o r t e d  an  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  d u e  to  p h o s p h o r u s  

a p p l i c a t i o n  in 2 - r o w  b a r l e y .

M o h a n t y  a n d  P a t n a i k ,  ( 1 9 7 4 )  r e p o r t e d  a n  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  d u e  to  p o t a s s i u m  a p p l i c a t i o n  in r i c e .  

L o g a n a t h a n  a n d  Ra j  ( 1 9 7 2 )  w o r k i n g  on  r i c e  n o t i c e d  t h a t  t he  

u p t a k e  o f  p h o s p h o r u s  in t he  v a r i e t y  C o - 3 2  w a s  e n h a n c e d  by 

t he  a p p l i c a t i o n  o f  p o t a s s i u m  at  40 a nd  80 k g  ha.

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

o f  N P K ,  t h e  u p t a k e  o f  p h o s p h o r u s  wa s  m o r e  in w i n t e r  m a i z e

A l e x a n d e r  e l  a l  ( 1 9 7 4 b )  r e v e a l e d  t h a t  v a r i o u s  r a t e s



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

p h o s p h o r u s  in r i c e .  In 2 - r o w  b a r l e y  ( H o r J e u m  v u l g a re )  

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

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

o f  t he  s e a s o n s  ( M i s r a  e t  a].., 1982) .

2 . 4 . 7 .  E f f e c t  o f  t r e a t m e n t s  on u p t a k e  o f  p o t a s s i u m

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

u p t a k e  in r i c e  in e x p e r i m e n t s  c o n d u c t e d  b y  E s a k k i m u t h u  et  

al .  ( 1 9 7 5 ) .  A c o n s i s t e n t  r i s e  in t he  u p t a k e  o f  p o t a s s i u m  in

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

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

S i n g h  a n d  M o d g a l  ( 1 9 7 8 )  o b s e r v e d  t h a t  u p t a k e  o f  p o t a s s i u m  

w a s  e n h a n c e d  by a p p l i c a t i o n  o f  n i t r o g e n  u p t o  120  kg  / h a  in 

r i c e .

R a m a s w a m i  a n d  Ra j  ( 1 9 7 4 )  o b s e r v e d  t h a t  n i t r o g e n

a n d  p h o s p h o r u s  i n c r e a s e d  p o t a s s i u m  u p t a k e  in r i c e .  M i s r a  et

aj  ( 1 9 8 2 )  r e p o r t e d  t h a t  t h e r e  w a s  a s i g n i f i c a n t  i n c r e a s e  in 

p o t a s s i u m  u p t a k e  d u e  to n i t r o g e n  a p p l i c a t i o n  f r o m  0 to 50 kg 

N / h a  in 2 r o w  b a r l e y .  L i k e  n i t r o g e n ,  a p p l i c a t i o n  o f  

p h o s p h o r u s  t o o  r a i s e d  t h e  p o t a s s i u m  u p t a k e  in b a r l e y



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

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

160 kg  K / h a  in r i c e .  F r o m  t h e i r  t r i a l s  S i n g h  a n d  J a i p r a k a s h

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

u p t a k e  in r i ce .

L o g a n a t h a n  a n d  R a j  ( 1 9 7 2 )  n o t i c e d  t h a t  t h e  u p t a k e  

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

o f  p h o s p h o r u s  a n d  n i t r o g e n  in r i c e .  In 2 - r o w  b a r l e y ,

t h e r e  w a s  n o  s i g n i f i c a n t  i n c r e a s e  in p o t a s s i u m  u p t a k e  due  to 

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

d i d  n o t  i n d i c a t e  a n y  d e f i n i t e  t r e n d  ( M i s r a  e t  a L ,  1982) .

2 . 4 . 8 .  E f f e c t  o f  t r e a t m e n t s  on  n i t r o g e n ,  p h o s  ph o r u s  a n d  

p o t a s s i u m  u p t a k e

G l o g o v  ( 1 9 6 9 )  r e p o r t e d  t ha t  in g r a s s e s ,  t he  u p t a k e  o f  

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

d o s e  o f  f e r t i l i z e r s .  A j i t h k u m a r  ( 1 9 8 4 )  w o r k i n g  on  r i c e  

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

l e v e l s .  H i g h e s t  l e v e l  o f  N P K  ( 7 0 : 4 5 : 4 5 )  g a v e  t h e  h i g h e s t  

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

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



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

in c o n j u n c t i o n  wi t h  o p t i m a l  N P K  d o s e  r e s u l t e d  in h i g h e r  N P K  

u p t a k e  in g r a i n  a n d  f o d d e r  c r o p s .  In f o d d e r  s o r g h u m ,  

n i t r o g e n ,  p h o s p h o r u s  a n d  p o t a s s i u m  u p t a k e  w a s  h i g h e r  at  100 

p e r  c e n t  r e c o m m e n d e d  d o s e  ( 6 0  kg  N + 13 k g  P / h a )  o f

i n o r g a n i c  f e r t i l i z e r  ( G a n g w a r  a n d  N i r a n j a n ,  1991) .

2 . 4 . 9 .  E f f e c t  o f  t r e a t m e n t s  on c r u d e  f i b r e

T i w a n a  a n d  Pu r i  ( 1 9 7 6 )  r e p o r t e d  a d e c r e a s e  in f i b r e  

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

0 t o  120  k g / h a .  T h i s  c o n f i r m s  t h e  r e s u l t  o b t a i n e d  by

T i w a n a  e i  aj.. ( 1 9 7 5 )  in h y b r i d  n a p i e r .  T h o m a s  ( 1 9 7 8 )  

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

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

2 5 0  k g / h a .  S i m i l a r  r e d u c t i o n  in c r u d e  f i b r e  c o n t e n t  w i t h

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

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

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

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

( A n d r o p a g o n  g a y a n u s )  a t  f l o w e r i n g  s t a g e  a n d  r e p o r t e d  t ha t  t h e  

c r u d e  f i b r e  c o n t e n t  w a s  2 5 . 3 8  p e r  c e n t .  C a c e r e s  e t  a f  

( 1 9 8 6 )  in t h e i r  t r i a l  a p p l i e d  60  k g  N / h a  to  g u i n e a  g r a s s



( / ' a n i c u m  m a x i m u m  Cv .  e o m u n ,  I’a n i c u m  m a x i m u m  Cv.  I . i kon i  

a n d  g a m b a  g r a s s  ( A n d r o p o g o n  g a y a n u s )  a n d  r e p o r t e d  t h a t  

c r u d e  f i b r e  r a n g e d  f ro m  37.1 t o  3 8 . 0  p e r c e n t a g e  ( D M  b a s i s ) ,

in t h e  c u t  f o r a g e  a n d  f r o m  38.1  t o  4 0 . 5  p e r  c e n t  on t he  4 lh 

da y  in g a m b a  g r a s s  ( A n d r o p o g o n  g a y a n u s ) a n d  g u i n e a  g r a s s  

( P a n i c u m  m a x i m u m  Cv .  e o m u n )  r e s p e c t i v e l y .

2 . 5 .  E f f e c t  o f  t r e a t m e n t s  on  d a y s  t o  50  p e r  c e n t  f l o w e r i n g

S t u d i e s  c o n d u c t e d  by  S h a r m a  ( 1 9 7 3 )  r e v e a l e d  t h a t  

i n c r e a s i n g  t he  r a t e s  o f  a p p l i e d  n i t r o g e n  d e c r e a s e d  t he  d a y s  to 

s i l k i n g .

N a i r  ct_ al.  ( 1 9 6 6 )  w o r k i n g  on  m a i z e  r e p o r t e d  t h a t  

e a r l i n e s s  to c o b b i n g  w a s  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 d  by  t he  

v a r i o u s  n i t r o g e n  t r e a t m e n t s .  S i m i l a r l y  G e o r g e  c l  a h  ( 1 9 9 0 )  

r e p o r t e d  t h a t  m e a n  a n t h c s i s  d a t e  w a s  no t  a f f e c t e d  by n i t r o g e n  

f e r t i l i z a t i o n  in s w i t c h  g r a s s  ( P a n i c u m  v i r g a l u m) .

2 . 6 .  E f f e c t  o f  t r e a t m e n t s  on  n u m b e r  o f  p a n i c l e s  / p l a n t

2.6.1. .  E f f e c t  o f  n i t r o g e n  on  n u m b e r  o f  p a n i c l e s  / p l a n t  

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

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



o f  6 0  l bs  N / a c r e  ( 6 8  k g / h a )  a p p r o x i m a t e l y  d o u b l e d  t he  

n u m b e r  o f  i n f l o r e s c e n c e s  per  uni t  a r e a ,  w h i l e  t he  e q u i v a l e n t  

o f  100 l bs  N / a c r e  ( 1 1 3  k g / h a )  a l m o s t  t r e b l e d  i n f l o r e s c e n c e  

n u m b e r s .  T h e r e  wa s  no  f u r t he r  r e s p o n s e  to n i t r o g e n  b e y o n d  

100 lbs  N / a c r e  ( 113  k g / h a )  ( Ha g g a r ,  1966) .  B o o n m a n  ( 1 9 7 2 )  

r e p o r t e d  t h a t  in s e t a r i a  g r a s s  ( S e t a r i a  s p h a c e l a t a ) ,  n i t r o g e n  

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

U a l mi s c h  a n d  H u m p h r e y s  ( I ‘>77) r e p o r t e d  t iiat  u r ea  a p p l i c a t i o n  

i n c r e a s e d  t i l l e r i n g  a n d  t i l l e r  f e r t i l i t y  in m a s s e y  s e t a r i a  g r a s s  

{Se t ar i a  a n c e p s ) .  In a  f i e l d  s t u d y ,  B i l b a o  et. ai_. ( 1 9 7 9 )  

a p p l i e d  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  at  0,  10 a n d  20 d a y s

a f t e r  c u t t i n g  o f  b l a c k  a n j a n  { C e n c h r us  c i h a r i s  L. Cv.  

B i o l o e l a )  a n d  r e p o r t e d  t h a t  p a n i c l e  p r o d u c t i o n  / h a  i n c r e a s e d  

wi t h  n i t r o g e n  ra t es .  M c c e l i s  a nd  O l i v e i r a  ( 1 9 8 4 )  w o r k i n g  on 

B r a c h i a r i a  h u m i d i c o l a  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  

s i g n i f i c a n t l y  i n c r e a s e d  t he  n u m b e r  o f  f e r t i l e  t i l l e r s  / m 2.

P a r k  et  a f  ( 1 9 8 5 )  w o r k i n g  on  t a l i  f e s c u e  {b' es tuca  

u r u n d m a c e a e )  r e p o r t e d  t h a t  t he  n u m b e r  o f  p a n i c l e s  pei  m 2 

i n c r e a s e d  wi t h  i n c r e a s e d  n i t i o g e n  l eve l s .

S a n g a k k a r a  ( 1 9 8 8 )  r e p o r t e d  t h a t  i n c r e a s i n g  n i t r o g e n  

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



g r a s s  {P a n i c u m  m a x i m u m  J a c q ) .  A n  i n c r e a s e  in t h e  n u m b e r  

o f  s e e d  h e a d s  / m 2 w i t h  n i t r o g e n  a p p l i c a t i o n  w a s  r e p o r t e d  by 

D w i v e d i  e t  al .  ( 1 9 9 1 a )  i n  G u i n e a  g r a s s ,  ( P a n i c u m  m a x i m u m ) .  

K r i s h n a n  ( 1 9 9 3 )  a l s o  w o r k i n g  o n  t h e  s a m e  g r a s s  r e p o r t e d  t h a t  

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

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

B r e j d a  c t  a[.  ( 1 9 9 4 )  r e p o r t e d  t h a t  in s w i t c h  g r a s s

( P a n i c u m  V i r g a t u m ) ,  a p p l i c a t i o n  o f  n i t r o g e n  a f t e r  c u t t i n g

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

H a m p t o n  e t  al. ( 1 9 8 3 )  r e p o r t e d  t h a t  i n c r e a s i n g  

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

n u m b e r  a t  f i n a l  h a r v e s t  in 1 9 7 9  a n d  1 9 8 0 ,  b u t  in 1981

f e r t i l e  t i l l e r  n u m b e r  in r y e  g r a s s  (L o l i u m  p e r e n n e )  a t  160 kg  

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

c o n t r o l .

Bu t  H e b b l e t h w a i t e  ( 1 9 7 7 )  w o r k i n g  on  S . 23 r ye  g r a s s  

r e p o r t e d  t h a t  i n c r e a s i n g  t h e  n i t r o g e n  f r o m  8 0 - 1 6 0  k g / h a

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

N o r d e s t g a a r d  ( 1 9 8 8 )  w o r k i n g  o n  W e s t e r w o r l d  r ye  

g r a s s ,  ( l . o / i u m  m u l i i f l o r u m ) ,  r e p o r t e d  t h a t  i n c r e a s i n g  n i t r o g e n



r a t e  f r om 5 0 - 1 5 0  k g / h a  had  no e f f e c t  on  n u m b e r  o f  f e r t i l e  

t i l l e r s .

It c a n  be  s e e n  t ha t  in g e n e r a l ,  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 s  t he  n u m b e r  o f  p a n i c l e s  i n  g r a s s e s .

2. 6 . 2 .  E f f e c t  o f  p h o s p h o r u s  on n u m b e r  o f  p a n i c l e s  /  p l a n t

i n  g a i n b a  g r a s s  (A n d r op og on  g a y a n u s ) ,  p h o s p h a t e  had  

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

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  ( N 2(m). T h e  3 0 0  l bs  P 20 5 pe r  

a c r e  ( 3 3 9  k g / h a )  t r e a t m e n t  r e s u l t e d  in m o r e  i n f l o r e s c e n c e s  

t han  t he  h i g h e r  p h o s p h a t e  a p p l i c a t i o n  ( H a g g a r ,  1966) .

A l e x a n d e r  et. aT ( 1 9 7 4 a )  c o u l d  n o t  o b t a i n  a ny  

i n f l u e n c e  o f  p h o s p h o r u s  on  t he  n u m b e r  o f  f e r t i l e  t i l l e r s  in 

n e e  S a d a n a n d a n  a n d  S a s i d h a r  ( 1 9 7 5 )  n o t i c e d  t h a t  i n c r e a s i n g  

r a t e  o f  p h o s p h o r u s  h o l d s  no  s i g n i f i c a n t  e f f e c t  on 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 r i ce .  S i m i l a r l y  K r i s h n a n  ( 1 9 9 3 )  n o t i c e d  

no s i g n i f i c a n t  e f f e c t  o f  p h o s p h o r u s  on  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 g u i n e a  g r a s s  (P a m c u m  max i mum) .

2 . 6 . 3 .  E f f e c t  o f  p o t a s s i u m  on  n u m b e r  o f  p a n i c l e s  / p l a n t

P a d m a j a  ( 1 9 7 6 )  o b s e r v e d  t h a t  t he  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 r i c e  a n d  c o n s e q u e n t l y  p a n i c l e  p r o d u c t i o n  

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

U e x k u l l  ( 1 9 8 2 )  f o u n d  t h a t  t h e  n u m b e r  o f  p a n i c l e s  

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

R a o  e l  aj_. ( 1 9 7 4 )  o b s e r v e d  t h a t  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  w a s  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 d  by t h e  

a p p l i c a t i o n  o f  p o t a s h  e v e n  up  to  80 k g / h a  in r i c e .  In t h e  

c a s e  o f  g u i n e a  g r a s s  ( P a n i c u m  m a x i m u m ) ,  K r i s h n a n  ( 1 9 9 3 )  

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

o f  p a n i c l e s  p e r  hi l l .

2 . 7 .  E f f e c t  o f  t r e a t m e n t s  on  n u m b e r  o f  s e e d s  /  p a n i c l e

2 . 7 . 1 .  E f f e c t  o f  n i t r o g e n  on n u m b e r  o f  s e e d s  /  p a n i c l e

A c c o r d i n g  t o  S u b b i a h  e t  aj_. ( 1 9 7 5 )  g r a i n  n u m b e r  pe r  

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

f r o m  0 to  100  k g  p e r  h e c t a r e .  D i x i t  a n d  S i n g h  ( 1 9 7 9 )  

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

p a n i c l e  w i t h  80 kg  n i t r o g e n  / h a  as  c o m p a r e d  to  a b s o l u t e

c o n t r o l .



S a n g a k k a r a  ( 1 9 8 8 ) ,  w o r k i n g  on  t h e  r e l a t i o n s h i p

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

p r o d u c t i v i t y  o f  g u i n e a  g r a s s  ( P a n i c u m  m a x i m u m  J a c q )  r e p o r t e d  

t h a t  t he  d e f o l i a t i o n  a n d  n i t r o g e n  t r e a t m e n t  h a d  no  s i g n i f i c a n t

e f f e c t  on  n u m b e r  o f  s e e d s  p e r  r a c e m e .

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

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

( L o l i u m  p e r e n n e )  ( H e b b l e t h w a i t e  a n d  M e  L a r e n ,  1979) .

2 . 7 . 2 .  E f f e c t  o f  p h o s p h o r u s  o n  n u m b e r  o f  s e e d s / p a n i c l e

M a j u m d a r  ( 1 9 7 1 )  r e v e a l e d  t h a t  n u m b e r  o f  g r a i n s  pe r

p a n i c l e  w a s  s i g n i f i c a n t l y  i n c r e a s e d  by  a p p l i c a t i o n  o f  5 9 . 7  kg 

p h o s p h o r u s  p e r  h e c t a r e  in r i ce .  K r i s h n a n  ( 1 9 9 3 )  w o r k i n g  on 

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

S a d a n a n d a n  a n d  S a s i d h a r  ( 1 9 7 6 )  c o u l d  not  f i nd  a ny

e f f e c t  o f  p h o s p h o r u s  on  n u m b e r  o f  g r a i n s / p a n i c l e  in r i ce .  In

r i c e ,  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  w a s  u n a f f e c t e d  by 

t he  r a l e  o f  p h o s p h o r u s  a p p l i c a t i o n  ( S u s e e l a n  e l  a h ,  1978) .

2 . 7 . 3 .  E f f e c t  o f  p o t a s s i u m  o n  n u m b e r  o f  s e e d s / p a n i c l e

B a v a p p a  a n d  R a o  ( 1 9 5 6 )  r e p o r t e d  t h a t  in r i c e ,  t he



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

a p p l i c a t i o n .  K a l y a n i k u t t y  a n d  M o r a c h a n  ( 1 9 7 4 )  r e p o r t e d  t h a t  

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

r a t e s  o f  a p p l i c a t i o n  o f  p o t a s s i u m .  A j i t h k u m a r  ( 1 9 8 4 )  c o u l d  

n o t  f i n d  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  d i f f e r e n t  l e v e l s  o f  

f e r t i l i z e r s  in t h i s  r e s p e c t  in r i ce .

2 . 8 .  £ f f e c t  o f  t r e a t m e n t s  on f i l l e d  g r a i n s

S t u d y i n g  t h e  e f f e c t  o f  l e v e l s  o f  n i t r o g e n  on  y i e l d  

c o m p o n e n t s ,  R a m a n u j a m  a n d  R a o  ( 1 9 7 1 )  f o u n d  t h a t  t h e  

p e r c e n t a g e  o f  f i l l e d  g r a i n s  w a s  n o t  a l t e r e d  b e y o n d  60  kg  N/  

ha .  S o b h a n a  ( 1 9 8 3 )  r e p o r t e d  t h a t  in r i c e ,  t r e a t m e n t s

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

t h e r e b y  r e s u l t i n g  in a h i g h e r  s t e r i l i t y  p e r c e n t a g e .

S a s a n k i  a n d  W a d a  ( 1 9 7 5 )  r e p o r t e d  t h a t  l o w  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  a n d  c a n

be  a l t e r e d  b y  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 .  S a d a n a n d a n  

a n d  S a s i d h a r  ( 1 9 7 6 )  a l s o  w o r k i n g  on  r i c e  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  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  w i 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 .  U e x k u l l  ( 1 9 7 6 )  p r o p o u n d e d  t h a t  

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



A c c o r d i n g  to Ra o  gt  a].. ( 1 9 7 4 ) ,  a p p l i c a t i o n  o f  p o t a s h  

e v e n  up to 80 kg K 20  /ha  d i d  not  i n f l u e n c e  t h e  n u m b e r  o f

f i l l ed  g r a m s  and  c h a f f  pe r  pa n i c l e .

2. 9 .  E f f e c t  o f  t r e a t m e n t s  on s e e d  y i e l d

2 . 9 . 1 .  E f f e c t  o f  n i t r o g e n  on s e ed  y i e l d

P r e l i m i n a r y  i n v e s t i g a t i o n  by F o s t e r  ( 1 9 5 6 )  

d e m o n s t r a t e d  t hat  n i t r o g e n  was  the mos t  i mp o r t a n t  n u t r i e n t  lor  

i n c r e a s i n g  s e e d  y i e l d s  o f  R h o d e ’s g r a s s ,  ( C h l o r i s  g ay a n u s ) .  

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

f rom 2 4 6  l b / a c r e  ( 2 7 8  k g / h a )  we r e  no  n i t r o g e n  wa s  us e d  to 

3 0 6  l b s / a c r e  ( 3 4 5 . 8  k g / h a )  w h e r e  100 l b / a c r e  o f  s u l f a t e  o f  

a m m o n i a  wa s  a p p l i e d .

In g a m b a  g r a s s  ( A n d r o p o g o n  g a y a n u s ) ,  s e e d  y i e l d s  

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

n i t r o g e n .  T h e  200  lbs  N / a c r e  ( 2 2 6  k g / h a )  t r e a t m e n t  t i e b i e d

s e e d  y i e l d s  c o m p a r e d  w i t h  t he  c o n t r o l  ( H a g g a r ,  1966) .  In

se t a r i a  g r a s s  (Se tar i a  sphace l a t a )  Cv.  N a n d i  II, in the  a b s e n c e  

o f  m i t o g e n ,  y i e l d  o f  p u r e  g e r m i n a t i n g  s e e d s  d r o p p e d  to an 

a v e r a g e  o f  l ess  t han  2 .5  kg.  A s e v e n  f o l d  i n c r e a s e  r e s u l t e d  

f rom an a d d i t i o n a l  100 kg  n i t r o g e n .  ( B o o n m a n ,  1972) .



C h a d h o k a r  a n d  H u m p h r e y s  ( 1 9 7 3 )  s t u d i e d  t h e  

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

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

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

s u c c e e d i n g  ye a r s .  In g r a s s e s  l i ke  a n g u t o n  g r a s s  ( D i c a n i h i u m  

a r i s t a t u m ) ,  g a m b a  g r a s s  { A n d r o p o g o n  g a y u n u s ) ,  s e t a r i a  g r a s s  

{ S e t a r i a  s p h a c e l a t a ) ,  a n d  t h i n  n a p i e r  g r a s s  ( P e n n i s e t u m

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

s e e d  y i e l d s .  A b o v e  2 0 0  kg ,  N / h a  r e s p o n s e s  d i m i n i s h e d

r a p i d l y  ( J a v i e r  e t  a].., 1975) .  In a n o t h e r  s t u d y  b y  C a m e r o n

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

a v e r a g e d  6 0 ,  301 a n d  361 k g / h a  w h e n  f e r t i l i z e d  w i t h  0 , 1 0 0

a n d  4 0 0  kg  n i t r o g e n  p e r  h e c t a r e  r e s p e c t i v e l y .  In s e e d  c r o p s  

o f  p e r e n n i a l  rve  g r a s s ,  n i t r o g e n  a p p l i c a t i o n  in e x c e s s  o f  120 

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

t h a t  o f  r e c o m m e n d e d  r a t e s .  ( H e b b l e t h w a i t e  a n d  I v i n s ,  1977;  

N o r d e s t g a a r d ,  1 980 ) ,  b e c a u s e  o f  i n c r e a s e d  l o d g i n g ,  p r o d u c t i o n  

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

( H e b b l e t h w a i t e  a n d  I v i n s ,  1977) .  In f i e l d  t r i a l s  it w a s

r e v e a l e d  t h a t  a p p l i c a t i o n  o f  30,  60 ,  120 o r  150 kg  n i t r o g e n '

ha  as  U r e a  i n c r e a s e d  t he  s e e d  y i e l d  o f  g u i n e a  g r a s s  ( P a m c u m  

m a x i m u m )  ( M e j a  e t  a].., 1978) .



P a r k  a n d  Le e  ( 1 9 7 9 )  s t u d i e d  t h e  e f f e c t  o f  n i t r o g e n  

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

r e p o r t e d  t h a t  a v e r a g e  y i e l d s  o f  s e e d  f o r  1 9 7 7 - 7 8  w e r e  3 0 9  

k g / h a  w i t h  6 0  k g  N / h a .  T r i a l s  c o n d u c t e d  w i t h  t e o s i n t e

( E u c h l a e n a  m a x i c a n a )  r e v e a l e d  t h a t  n i t r o g e n  i n c r e a s e d  s e e d  

y i e l d  s i g n i f i c a n t l y  in b o t h  t h e  y e a r s  o f  t h e  t r i a l  ( 1 9 7 3  a n d  

1974) .  T h e  i n c r e a s e  in s e e d  y i e l d  d u e  t o  p e r  kg  n i t r o g e n

a p p l i c a t i o n  w a s  7 . 6  k g  a n d  9 . 2  kg  w i t h  a p p l i c a t i o n  o f  6 0  

a n d  120  k g  N / h a  r e s p e c t i v e l y .  ( M u k e r j e e  e t  a L ,  1981) .  In 

a n o t h e r  t r i a l  Ra i  a n d  S a n k a r a n a r a y a n a n  ( 1 9 8 1 )  f o u n d  t ha t  in 

p u s a  g i a n t  a n j a n  { C e n c h r u s  c i l i a r i s ) ,  s e e d  y i e l d s  i n c r e a s e d  

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

s i g n i f i c a n t  i n c r e a s e  o f  s e e d  y i e l d  by  1 9 . 6  k g / h a  w i t h  a n

i n c r e a s e  in n i t r o g e n  f r o m  20 to  40  k g / h a .  S h i n g a r e v a  ( 1 9 8 1 )  

w o r k i n g  o n  p e r e n n i a l  r ye  g r a s s  ( L o h u m  p e r e n n e )  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  9 0  kg  n i t r o g e n / h a  g a v e  h i g h  s e e d  y i e l d s  in t he  

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

C 1 A T  ( 1 9 8 2 )  s h o w e d  t h a t  in g a m b a  g r a s s  { A n d r o p o g o n  

g a y a n u s )  a p p l i c a t i o n  o f  100 kg  N / ha  as  u r e a  i n c r e a s e d  p u r e  

s e e d  y i e l d  by a n  a v e r a g e  o f  40  p e r  c e n t  c o m p a r e d  w i t h  p l o t s  

g i v e n  n o  n i t r o g e n  M e c e l i s  a n d  O l i v e i r a  ( 1 9 8 4 )  w o r k i n g  on  

B r a c h i a r i a  h u m i d t c o l a  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  

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



( 1 9 8 4 )  w o r k i n g  on g u i n e a  g r a s s  ( I ' a m c u m  m a x i m u m )  r e p o r t e d

t h a t  t h e  y i e l d  o f  p u r e  v i a b l e  s e e d  w a s  h i g h e s t  at  44  kg  N/  

ha.  W o r k i n g  on s e t a r i a  g r a s s  ( S e t a r i a  s p h a c c l a l a )  J u n q u i r a

e l  a h  ( 1 9 8 5 )  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  c l e a n  

s e e d  y i e l d  f ro m  171 kg w i t h o u t  n i t r o g e n  to a m e a n  o f  2 7 7 . 3  

k g / h a  w i t h  2 5 0  k g / h a .  D i f f e r e n c e  b e t w e e n  n i t r o g e n  r a t e s  

w e r e  not  s i g n i f i c a n t .

In a n o t h e r  s t u d y  in W e s t e r w o r l d  r ye  g r a s s  { I . a h u m

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

n i t r o g e n  r a t e s  f r o m  5 0 - 1 0 0  k g / h a  i n c r e a s e d  a v e r a g e  s e e d  y i e l d

f r o m  I 42 to 1 .49 t / h a ;  bu t  f u r t h e r  i n c r e a s e  to 150 kg

n i t r o g e n  r e d u c e d  a v e r a g e  s e e d  y i e l d  to 1 .45 t / ha .  T r i a l s  on 

g u i n e a  g r a s s  by S a n g a k k a r a  ( 1 9 8 8 )  r e v e a l e d  t h a t  t w o

d e f o l i a t i o n  in c o m b i n a t i o n  w i t h  150 to  2 0 0  kg  n i t r o g e n / h a  

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

C a r m o  et  al .  ( 1 9 8 8 )  r e p o r t e d  t h a t  in s i g n a l  g r a s s  

( B r a c h i a r i a  d a  u m h e n s ) ,  i n c r e a s i n g  n i t r o g e n  l e v e l s  i n c r e a s e d  

y i e l d  o f  c r u d e  s e e d  f r o m  9 6  to 2 2 9  k g / h a  in M a r c h ,  bu t  had

no e f f e c t  on  y i e l d  in A p r i l ,  w h e n  y i e l d s  w e r e  5 7 - 9 4  k g ' h a .  

D w i v e d i  e l  aJL ( 1 9 9 1 a )  w o r k i n g  on g u i n e a  g r a s s  f o u n d  t ha t  

s e e d  y i e l d  wa s  6 3 . 6  to 8 9 . 7  kg w h e n  g i v e n  n i t r o g e n  f e r t i l i z e r



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

n u m b e r  o f  s e e d s / m 2. W o r k i n g  on  t h i n  n a p i e r  g r a s s  

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

y i e l d  i n c r e a s e d  w i t h  i n c r e a s i n g  r a t e s  o f  n i t r o g e n  u p  t o  60 k g /  

h a  ( D w i v e d i  e t  a b ,  1991b) .  B r e j d a  e l  a b  ( 1 9 9 4 )  w o r k i n g  on  

s w i t c h  g r a s s  ( P a n i c u m  v i r g a t u m ) 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  s e e d  y i e l d .

V a r c h e n k o  ( 1 9 8 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

n i t r o g e n  to b r o m e  g r a s s  ( B r o m u s  i n e rm i s )  in S i b e r i a  ha d  no

e f f e c t  on  s e e d  y i e l d  in t he  f i r s t  u t i l i s a t i o n  y e a r .  F e b l e s  c t

a b  ( 1 9 8 2 )  r e p o r t e d  t h a t  s e e d  y i e l d  o f  g u i n e a  g r a s s  w a s  not  

s i g n i f i c a n t l y  i n c r e a s e d  by  a p p l i c a t i o n  o f  50  o r  100 kg.  

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

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

o f  150 kg  w e r e  g i v e n  w i t h  a p p l i c a t i o n  o f  100 kg  N / h a  e v e r y

20  d a y s  a f t e r  c u t t i n g .  In t h e  s e c o n d  y e a r ,  s e e d  p r o d u c t i o n

w a s  h i g h e s t  w i t h  a p p l i c a t i o n  o f  200  kg  N / h a .

2 . 9 , 2 .  E f f e c t  o f  p h o s p h o r u s  on s e e d  y i e l d

In b u f f e l  g r a s s  ( C e n c h r u s  c i l i a r i s )  s e e d  y i e l d s

i n c r e a s e d  f r o m  8 2 . 5  to 2 5 7 . 8  kg  ha  w i t h  0 kg a n d  120 kg

P , 0 7 h a .  ( A y e r / a ,  1980) .  M u k e r j e e  e l  a b  ( 1 9 8 1 )  w o r k i n g  on



s e e d  p r o d u c t i o n  o f  t c o s i n t e  ( F u c h l a e n a  m a x t c a n a )  r e p o r t e d  t hat  

p h o s p h o r u s  i n c r e a s e d  t h e  s e e d  y i e l d  s i g n i f i c a n t l y  in 1973  

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

1974.  S a t j i p a n o n  et. aJL ( 1 9 8 9 )  o b t a i n e d  m a x i m u m  s e e d  y i e l d  

53 k g / h a  w i t h  a p p l i c a t i o n  o f  16 + 20  t P ‘ m a x  ( 24  kg  P) /

ha  in r uz i  g r a s s  ( B r a c h i a r i a  r u z i z i c n s i s ) .  In t h i n  n a p i e r  

( P c n m s e t u m  p o l y s t a c h y o n ) s e e d  y i e l d  i n c r e a s e d  by a p p l i c a t i o n  

o f  30 kg P 2O s / h a  f r o m  177 k g / h a  ( n o  p h o s p h o r u s )  to 199 

k g / h a  ( D w i v c d i  c i  aj_., 1 991b ) .

A c c o r d i n g  to h’o s t c r  ( 1 9 5 6 )  in R h o d e s  g r a s s  ( C h / o r i s  

g a y a n a )  a p p l i c a t i o n  o f  100  l b / a c r e  o f  s u p e r p h o s p h a t e  d i d  no t  

s i g n i f i c a n t l y  i n c r e a s e  s e e d  y i e l d .  J a v i e r  c t  a L  ( 1 9 7 5 )  

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

g r a s s e s  l i k e  A n g u t o n  g r a s s  ( D i c a n t h i u m  a r i s t a t u m ) ,  g a m b a  

g r a s s  ( A n d r o p o g o n  g a y a n u s ) ,  s e t a r i a  g r a s s  (S e t a r i a  s p h a c e l a t a ) 

a n d  t h i n  n a p i e r  ( P e n n i s e t u m  p o l y s t a c h y o n ) .  In p e r e n n i a l  rye 

g r a s s  ( l . o h u m  p e r e n n e )  a n d  m e a d o w  f e s c u e  ( F e s t u c a  p r a t e n s i s ) ,  

t r i a l s  c o n d u c t e d  t o  a s s e s s  t h e  e f f e c t  o f  0 o r  40  kg  

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

l i t t l e  b e t w e e n  ‘ P ’ t r e a t m e n t s  ( N o r d e s t g a a r d ,  1990) .

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



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

t h e  r e s u l t s  s u g g e s t e d  t h a t  h i g h  l ev e l  o f  p h o s p h a t e  d e p r e s s e d  

s e e d  y i e l d s  w h e n  m o r e  t h a n  t he  e q u i v a l e n t  o f  50 lb N / a c r e  

w e r e  a p p l i e d  ' ( H a g g a r ,  1 966 ) .  Ra i  a n d  S h a n k a r a n a r a y a n a n  

( 1 9 8 1 )  w o r k i n g  o n  p u s a  g i a n t  a n j a n  (C e r t c h r us  c i l u i r i s ),

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

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

t he  s e e d  y i e l d  o b t a i n e d  w i t h  t he  a p p l i c a t i o n  o f  2 0  kg  P 2O s

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

2 . 9 . 3 .  E f f e c t  o f  p o t a s s i u m  on s e e d  y i e l d

S i n g h  e t  aj.. ( 1 9 7 6 )  o b s e r v e d  t h a t  a p p l i c a t i o n  o f  120 

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

r i c e .  R a m a k r i s h n a n  a n d  V a d i v e l u  ( 1 9 8 1 )  w o r k i n g  on  r i c e  

a p p l i e d  3 l e v e l s  o f  K.,,0 a t  50 ,  70  a n d  100  k g / h a  r e p o r t e d  

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

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

i m p r o v e d  a n d  t h e  y i e l d  o f  q u a l i t y  s e e d s  i n c r e a s e d  f r o m  4 to

10 pe r  c e n t  w i t h  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 o t a s h .

S h u k l a  ( 1 9 6 9 )  c o u l d  no t  ge t  a ny  s i g n i f i c a n t  e f f e c t  o f

p o t a s s i u m  on  t he  g r a i n  y i e l d  o f  r i ce .  T r i a l s  by N o r d e s t g a a r d  

( 1 9 9 0 )  w i t h  p e r e n n i a l  r ye  g r a s s  ( I . o h u m  p e r e n n e )  to  a s s e s s



t he  e f f e c t  o f  0 o r  100  kg  p o t a s s i u m  on  s e e d  p r o d u c t i o n

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

t r e a t m e n t s  K r i s h n a n  ( 1 9 9 3 )  w o r k i n g  on  g u i n e a  g r a s s  

{I’a n i c u m  m a x i m u m ) r e p o r t e d  t h a t  p o t a s s i u m  d i d  not  s h o w  any  

i n f l u e n c e  on  s e e d  y i e l d .

2 . 9 . 4 .  E f f e c t  o f  n i t r o g e n  a n d  p h o s p h o r u s  on s e e d  y i e l d

C h a k r a v a r t y  e l  ad. ( 1 9 6 6 )  w o r k i n g  on  b u l l ' d  g r a s s  

( ( ' e n c h r u s  c i l i u r i s ) 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  2 2 . 4  kg  e a c h  

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

a n d  T o m e r  ( 1 9 7 3 )  r e p o r t e d  t h a t  d i n a n a t h  g r a s s  ( P e n m s e / u m  

p e d i c e l l a t u m )  w h e n  f e r t i l i z e d  w i t h  60  kg  e a c h  o f  n i t r o g e n  a nd  

p h o s p h o r u s  r e c o r d e d  i n c r e a s e d  s e e d  y i e l d  o f  a b o u t  6 0 0  k g / h a

o v e r  c o n t r o l .  M u k c r j e c  d  a[.  ( 1 9 8 1 )  w o r k i n g  on s e e d

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

m a x i m u m  s e e d  y i e l d  ( 1 8 . 8 2  q / h a )  w a s  o b t a i n e d  in t he  

t r e a t m e n t  N 2()P M). Y a d a v  a n d  M a h e n d r a  S i n g h  ( 1 9 8 6 )  w o r k i n g  

on b u f f c l  g r a s s  r e p o r t e d  h i g h e r  s e e d  y i e l d  w i t h  40  kg

n i t r o g e n  a n d  50  kg  P 20 5 / h a  u n d e r  a r i d  c o n d i t i o n s .

2 . 9 . 5 .  E f f e c t  o f  n i t r o g e n ,  p h o s p h o r u s  a nd  p o t a s s i u m  on s e e d  

y i e l d

A c c o r d i n g  t o  S k o b l i n  a n d  P e r c p r a v o  ( 1 9 7 9 )  in



c o c k s f o o t  ( ( ' h i  or  is h a r h a t a ) ,  t h e  h i g h e s t  a v e r a g e  s e e d  y i e l d s  

( 0 . 7 4  t / h a )  w e r e  o b t a i n e d  by  h a r v e s t i n g  c r o p s  a t  t h e  w a x  

s t a g e  f r o m  p l o t s  g i v e n  180  k g  N + 90  kg  P 2O s + 180 kg

K 20  / ha.

A p p l i c a t i o n  o f  N P K  f e r t i l i z e r  t o  c o n g o s i g n a l  g r a s s  

s h o w e d  t h a t  t h e  d i f f e r e n t  l e v e l s  o f  N P K  f e r t i l i z e r  h a d  no  

s i g n i f i c a n t  d i f f e r e n c e  o n  s e e d  y i e l d ,  t h e  N P K  b e i n g  0 : 0 : 0 ,  

4 0 : 4 0 : 4 0 ,  6 0 : 6 0 : 6 0 ,  8 0 : 8 0 : 8 0 .  F e r t i l i z e r  d o e s  o f  4 0 : 4 0 : 4 0

g a v e  m a x i m u m  s e e d  y i e l d  o f  3 1 0  k g / h a  ( R e s e a r c h  R e p o r t ,  

1 9 8 7 - 9 0 ) .

N a i r  a n d  G e o r g e  ( 1 9 7 3 )  r e p o r t e d  t h a t  t h e  l e v e l s  o f  

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

y i e l d .  N i t r o g e n  s u p p l y  o v e r  80 k g / h a  c o u l d  n o t  i n c r e a s e  

y i e l d  s i g n i f i c a n t l y  in r i c e  ( P i l l a i  a n d  G e o r g e ,  1973) .

S h u k l a  ( 1 9 6 9 )  n o t i c e d  t h a t  p a d d y  y i e l d  w a s  

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 .  N a i r  a n d  P i s h a r o d y  

( 1 9 7 0 )  a l s o  r e p o r t e d  t h a t  p a d d y  y i e l d s  w e r e  n o t  i n c r e a s e d  

w i t h  2 2 . 4  to 56 kg  p h o s p h o r u s  a p p l i e d  a l o n e  o r  w i t h  v a r i o u s  

r a t e s  o f  n i t r o g e n  or  p o t a s s i u m .



S h u k l a  ( 1 9 6 9 )  a n d  P a n d e y  a n d  D a s  ( 1 9 7 3 )  c o u l d  n o t  

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

r i ce .

2 . 1 0 .  E f f e c t  o f  t r e a t m e n t s  on s e e d  q u a l i t y

2 . 1 0 . 1 .  E f f e c t  o f  n i t r o g e n  on s e e d  q u a l i t y

M e c e l i s  a n d  O l i v e i r a  ( 1 9 8 4 )  r e p o r t e d  t h a t  in 

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

i n c r e a s e d  s e e d  g e r m i n a t i o n .  In a t r i a l  M o n t e i r o  e t  ad. ( 1 9 8 4 )  

a p p l i e d  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  to  g u i n e a  g r a s s  ( P a n i c u m  

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

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

p r o d u c t i o n  a n d  q u a l i t y  in s i g n a l  g r a s s  ( B r a c h i a r i a  d e c u m b c n s )

w e r e  s t u d i e d  by  C a r m o  et  ad. ( 1 9 8 8 )  a n d  r e p o r t e d  t h a t  w i t h  

i n c r e a s i n g  n i t r o g e n ,  g e r m i n a t i o n  d e c r e a s e d  f r o m  51 to 32 p e r  

c e n t  in M a r c h  a n d  i n c r e a s e d  f r om 42- 71  p e r  c e n t  in Apr i l .  

P h y s i c a l  p u r i t y  o f  c r u d e  s e e d  wa s  20  p e r  c e n t  in M a r c h  a n d  

i n c r e a s e d  f r o m  30  to  40  p e r  c e n t  w i t h  i n c r e a s i n g  n i t r o g e n

l e v e l s  in A p r i l .  100 s e e d  w e i g h t  w a s  0 . 3 3  g in M a r c h  

w h i c h  i n c r e a s e d  to 0 . 4 2  g. w i t h  i n c r e a s i n g  n i t r o g e n  l e v e l s  in 

A p r i l .



D w i v e d i  ct  al .  ( 1 9 9 1 a )  r e p o r t e d  t h a t  1000 s e ed  

w e i g h t  in g u i n e a  g r a s s  r a n g e d  f rom 1.77 g. in pur e  s t a n d s  

to 2 . 13  g. w h e n  i n t e r c r o p p e d  wi t h  S t y l o s a n !  l ies h a m a t a  or  

g i ven  40 kg n i t r o g e n  /ha.  P e r c e n t a g e  g e r m i n a t i o n  was  not  

a f f e c t e d  by t he  t r e a t m e n t s .

S a n g a k k a r a  ( 1 9 8 8 )  w o r k i n g  on t h e  r e l a t i o n s h i p  

b e t w e e n  n i t r o g e n  f e r t i l i z e r ,  d e f o l i a t i o n  f r e q u e n c y  a nd  s e ed  

p r o d u c t i v i t y  o f  g u i n e a  g r a s s  ( P a n i c u m  m a x i m u m  J a c q )  r e p o r t e d  

t ha t  t he  d e f o l i a t i o n  a nd  n i t r o g e n  t r e a t m e n t s  had  no s i g n i f i c a n t  

e f f e c t  on 1000 s e ed  we i g h t .

In a n o t h e r  t r i a l ,  n i t r o g e n  f e r t i l i z e r  a p p l i c a t i o n  for  

s e e d  y i e l d  a n d  q u a l i t y  o f  s e t a r i a  g r a s s  ( S a l a m i  s p i n a  e / a l a  v a r  

s e r i c e a e  Cv.  K a z u n g u l a )  wa s  s t u d i e d  by C r u z  c l  a[.  ( 1 9 8 9 )  

and  r ep o r t e d  t hat  seed  g e r m i n a t i o n  in all  t r i a l s  was  u n a f f e c t e d  

by n i t r o g e n  rates .

2 . 1 0 . 2 .  E f f e c t  o f  n i t r o g e n  a n d  p h o s p h o r u s  on s e e d  q u a l i t y

D w i v e d i  e l  a b  ( 1991  b)  s t u d i e d  the  e f f e c t  o f  

n i t r o g e n  a n d  p h o s p h o r u s  l eve l s  on s e e d  y i e l d  o f  t h in  n a p i e r  

g r a s s  ( P e i u n s e t u m  p o l y s t a e h y o n )  a n d  r e p o r t e d  t ha t  s e ed  

g e r m i n a t i o n  a n d  1000 s e e d  w e i g h t  we r e  i n c r e a s e d  by n i t r o g e n



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

2 . 1 0 . 3 .  E f f e c t  o f  n i t r o g e n ,  p h o s p h o r u s  a n d  p o t a s s i u m  on

s e e d  q u a l i t y

S k o b l i n  a n d  P e r e p r a v o  ( 1 9 7 9 )  s t u d i e d  t h e  e f f e c t  o f  

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

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

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

s e e d .

In a f i e l d  t r i a l  in T h a i l a n d ,  r uz i  g r a s s  ( B r a c h i a r i a

r u z i z i e n s i s )  p a s t u r e  w a s  g i v e n  0 - 4 8  kg  n i t r o g e n  / h a ,  0 - 25  kg 

p h o s p h o r u s  / h a  a n d  0 - 1 5  kg  p o t a s s i u m  / h a  a n d  it w a s  f o u n d

t h a t  f e r t i l i z e r  a p p l i c a t i o n  h a d  no  e f f e c t  on  s e e d  q u a l i t y  

p a r a m e t e r s  l i k e  g e r m i n a t i o n ,  p u r i t y  a n d  v i a b i l i t y  ( S a t j i p a n o n  et



M A T E R I A L S  A N D  M E T H O D S



3.  M A T E R I A L S  A N D  M E T H O D S

T h e  p r e s e n t  s t u d y  w a s  u n d e r t a k e n  to  f i n d  o u t  t he  

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

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

g a y a n u s .  K u n t h )  a t a l l  t u s s o c k  g r a s s ,  w h i c h  i s  a r e c e n t  

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

3.1 M a t e r i a l s

3 . 1 . 1 .  E x p e r i m e n t a l  s i t e

T h e  e x p e r i m e n t  w a s  c o n d u c t e d  at  t he  i n s t r u c t i o n a l  

f a r m a t t a c h e d  to t he  C o l l e g e  o f  A g r i c u l t u r e ,  V e l l a y a n i  l o c a t e d  

at  8 . 5 °  N l a t i t u d e  a n d  7 6 . 9 °  l o n g i t u d e  at  an a l t i t u d e  o f  2 9 m  

a b o v e  m e a n  s e a  l eve l .

3 .1 .2 .  S o i l

T h e  soi l  o f  t he  e x p e r i m e n t a l  s i t e  w a s  r ed  s a n d y  c l a y  

l o a m  ( o x i s o l ,  V e l l a y a n i  s e r i e s )  T h e  i m p o r t a n t  p h y s i c a l  a n d  

c h e m i c a l  p r o p e r t i e s  o f  t he  so i l  a r e  s u m m a r i s e d  in t a b l e  3.1



T a b i c  3:1 P h y s i c a l  and  C h e m i c a l  p r o p e r t i e s  o f  soi l

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

C o n s t i t u e n t C o n t e n t  in so i l  ( % ) M e t h o d  used

C o a r s e  s a n d 14 . 70 I n t e r n a t i o n a l  P i pe t t e

F i ne  s a n d 3 3 . 3 0 m e t h o d ( P i p c r ,  1950)

Si l t 2 6 . 5 0

C l a y 2 5 . 5 0

B. C h e m i c a l C o m p o s i t i o n b e f o r e  t he e x p e r i m e n t .

C o n s t i t u e n t Content  in Soil Rat i ng M e t h o d  used

A v a i l a b l e  N 3 1 3 . 6 0 Me d i u m A l k a l i n e

( k g / h a )

A v a i l a b l e  P 20 5 59 . 5

( k g / h a )

A v a i l a b l e  K 20  

( k g / h a )

pi I ( 1 : 2 . 5  soi l  

w a t e r  r a t i o )

6 8 . 1 4

4 . 8

P e r m a g n a t c  m e t h o d  

( S u b b i a h  a nd  As i j a ,  

1956)

Hi gh  C h l o r o s t a n n o u s  

r e d u c e d

M o l y b d o p h o s p h o r i c  

b l u e  c o l o u r  m e t h o d  

( J a c k s o n ,  1658)

L o w  F l a m e  P h o t o m e t r i c  

m e t h o d  ( J a c k s o n ,  

1958)

Ac i d i c  pl l  m e t e r  ( J a c k s o n ,  

1 958)



3 . 1 . 3 .  S e a s o n  a n d  c l i m a t e

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

1993  a n d  c o n t i n u e d  u p t o  J a n u a r y  1994.  T h e  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 r e  r a i n f a l l ,  m a x i m u m  a n d  m i n i m u m  

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

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

in a p p e n d i x  1 a n d  g r a p h i c a l l y  r e p r e s e n t e d  in f i g .  3 .1 .

3 . 1 . 4 .  C r o p p i n g  H i s t o r y  o f  t h e  f i e l d .

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

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

3 . 1 . 5 .  S e e d  m a t e r i a l

S e e d s  o f  g a m b a  g r a s s  o b t a i n e d  f r o m  t h e  K e r a l a

L i v e s t o c k  D e v e l o p m e n t  B o a r d ,  R e g i o n a l  U n i t  D h o n i  w e r e  

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

3 . 1 . 6 .  F e r t i l i z e r s

U r e a ,  m u s s o o r i e  r o c k  p h o s p h a t e  a n d  m u r i a t e  o f

p o t a s h ,  a n a l y s i n g  4 6  p e r  c e n t  N,  28  p e r  c e n t  P 20 5 a n t * ^ 0
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F ig. 3.1. W ea the r pa ram ete rs fo r the crop period (1993 - 94)

S tandard week .V



p e r  c e n t  K 20  r e s p e c t i v e l y  w e r e  u s e d  f o r  t h e  e x p e r i m e n t .

3 . 2 .  M e t h o d s

3 . 2 . 1 .  T r e a t m e n t s

T h e  t r e a t m e n t s  i n c l u d e d ,

A .  3 l e v e l s  o f  N i t r o g e n  

N,  - 75 kg N/ ha .

N 2 - 150 kg N/ ha .

N,  - 225  kg N/ ha .

B. 3 l e v e l s  o f  P h o s p h o r u s  

P, - 50 kg P 20 , / h a .

P 2 - 75 kg P 20 5/ha.

P,  - 100 kg  P 20 5/ha.

C.  3 l e v e l s  o f  P o t a s s i u m

K, - 50 kg K 20 / h a .

K2 - 75 kg K 20 / h a

K,  - 100 kg K 20 / h a .



D. T r e a t m e n t  c o m b i n a t i o n s

1. N . P . K ,  - 75 kg N 50 kg P A  : 50  kg K 20 / h a .

2. n , p , k 2 - 75 kg N 50 kg P A  : 75 kg K 20 / h a .

3. N . P , ^  - 75 kg N 50 kg P A  : 100 kg  K 20 / h a .

4. n ,p 2k , - 75 kg N 75 kg P A  : 50  kg  K 20 / h a

5. n ,p , k 2 - 75 kg N 75 kg P A  : 75 kg K 2G / h a

6. n ,p 2k , - 75 kg N 75 kg PA 100 kg  K 20 / h a

7. N , P A  ' 75 kg N 100 kg p2o 5 50 kg  K 20 / h a .

8. n , p ,k 2 - 75 kg N 100 kg P P , 75 kg K 20 / h a .

9. N, I ’ ,K,  - 75 kg N 100 kg P A 100 kg K,C) ha

10 N P K , - 150 kg N 50 kg P A 50 kg K 2( ) /ha

1 1 n 2p , k 2 - 150 kg N 50 kg P P , : 75 kg K 20 / h a .

12 N 2P . K 3 - 150 kg N 50 kg P P , : 100 kg K 20 / h a

13 V A - 150 kg N 75 kg P P , : 50 kg K 20 / h a .

14 NP A - 150 kg N 75 kg P A : 75 kg k ,(). ha

1 3 N , P , k  , - 150 kg N 75 kg p2o , : 100 kg k 2( ) /ha .

16 n 2p , k , - 150 kg N 100 kg P 20 , : 50 kg k 20 / h a .

17 n 2p , k 2 - 150 kg N 100 kg P 20 5 : 75 kg k 20 / h a .

18 N P A - 150 kg N 100 kg P 20 5 : 100 kg k 20 / h a

19 N . P . K . - 225 kg N 50 kg P P , : 50 kg k 2( ) /ha .



20.  N / , K 2 - 225 kg N .: 50 kg P2O s 75 kg K 20 / h a .

21.  N , P , K , - 225 kg N : 50 kg P A  : 100 kg K 20 / h a .

22.  N3P2K, - 225 kg N ; 75 kg P A  : 50 kg K20 / h a .

23.  N tP 2K 2 - 225 kg N 75 kg P A 75 kg Kj O/ ha .

24.  N / 2K3 - 225 kg N ,: 75 kg P A  : 100 kg K aO/ha.

25.  N,P_,K, - 225 kg N : 100 kg P A : 50 kg  K 20 / h a .

26.  N / , K 2 - 225 kg N :: 100 kg P A : 75 kg K2OZha.

27.  N 3P , K 3 - 225 kg N : 100 kg P A . 100 kg  K 20 / h a

3 . 2 . 2 .  L a y o u t  and D e s i g n

T h e  e x p e r i m e n t  wa s  l a i d  o u t  as  a p a r t i a l l y  

c o n f o u n d e d  f a c t o r i a l  r a n d o m i s e d  b l o c k  d e s i g n  w i t h  2 

r e p l i c a t i o n s ,  c o n f o u n d i n g  NPK in r e p l i c a t i o n  1 a n d  N P 2K 2 in 

r e p l i c a t i o n  2.

The  l ayout  p l an  is g i ven  in fig.  3,2.

R e p l i c a t i o n s  - 2 

T r e a t m e n t  c o m b i n a t i o n s  - 27 

To t a l  n u m b e r  o f  p l o t s  - 54 

Gr os s  Plot  s i ze  - 5 x 3 m 

Net  Plot  s i ze  - 3 x 1.8 m
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Treatment combinations

N,P,K, - 75kg N : 50 kg P.O, 50 kg K .O/ha
N,P,K. - 75kg N : 50 kg P.O.. 75 kg KO/ha
N,P,K3 - 75kg N 50 kg P O. 100 kg K p /ha

N,P,K, - 75kg N : 75 kg P.O. : 50 kg KO/ha
N.PjKj - 75kg N : 75 kg P p . 75 kg KO/ha

N .P ^  - 75kg N : 75 kg P p s . 100 kg K p /h a
N,P3K, - 75kg N : 100 kg P p 5 : 50 kg K p /h a
N,P3K2 - 75kg N : 100 kg P p s 75 kg K p /h a
N ^ .K , - 75kg N : 100 kg P p , : 100 kg K p /h a
N,P,K, - 150kg N : 50 kg P .O.. : 50 kg K p /h a
N2P,K2 - 150kg N : 50 kg P20 5 : 75 kg K20/ha
NjPjK , - 150kg N : 50 kg P p 5 : 100 kg K p /h a
N2P2K3  - 150kg N : 75 kg P p s : 50 kg K20/ha.
N jP ^  - 150kg N : 75 kg P;Os : 75 kg K,0/ha

4

N2P2Kj - 150kg N : 75 kg P2Os : 100 kg K20/ha.
N2P3K, - 150kg N : 100 kg P2Os : 50 kg K p /h a
NjPjK, - 150kg N : 100 kg P2Os : 75 kg K20/ha
N2P3Kj - 150kg N : 100 kg P p 5 : 100 kg K p /h a

N3P,K, - 225kg N : 50 kg P .05 : 50 kg K20/ha
N ^ K ,  - 225kg N : 50 kg P p 5 : 75 kg K p /h a

- 225kg N : 50 kg P p 5 : 100 kg K p /h a
N3P2K, - 225kg N : 75 kg P p 5 : 50 kg K20/ha
NjPjK, - 225kg N : 75 kg P2Os : 75 kg K20/ha
N3P2K3  - 225kg N : 75 kg P20 5 : 100 kg K20/ha
N,P3K, - 225kg N : 100 kg P p , : 50 kg K p /ha
N3P3Kj - 225kg N : 100 kg P20 3 : 75 kg K20/ha
N3P3K3 - 225kg N : 100 kg P20 3 . 100 kg K p /h a



N e t  a r e a  o f  a p l o t  - 5 .4 m 2

S p a c i n g  - 50 x 30  cm

T w o  r o w s  o f  p l a n t s  al l  a r o u n d  w e r e  l e f t  as  b o r d e r

r o w s .

3.2. .3.  D e t a i l s  o f  c u l t i v a t i o n

3 . 2 . 3 . 1. N u r s e r y  p r e p a r a t i o n

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

l e v e l l e d .  T h e  s e e d s  w e r e  s o w n  in b e d s  o f  s i z e  2 m-  a n d  

4 s u c h  b e d s  w e r e  r a i s e d .  S o w i n g  wa s  d o n e  on  2 4 . 6 . 1 9 9 3 .

3 . 2 . 3 . 2 .  M a i n  f i e l d  p r e p a r a t i o n

W i t h  t h e  o n s e t  o f  m o n s o o n ,  t h e  e x p e r i m e n t a l  a r e a  

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

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

a g a i n  t h o r o u g h l y  d u g  a n d  l e v e l l e d .

3 . 2 . 3 . 3 .  F e r t i l i z e r  a p p l i c a t i o n

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

o n e  f o r t h  o f  n i t r o g e n  as  p e r  t r e a t m e n t  w e r e  a p p l i e d  to t he



e x p e r i m e n t a l  p l o t s  as  b a s a l .  R e m a i n i n g  t h r e e  f o u r t h  o f  

n i t r o g e n  w a s  a p p l i e d  in 2 e q u a l  s p l i t  d o s e s .

3 . 2 . 3 . 4 .  T r a n s p l a n t i n g

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

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

g i v e n  o n e  i r r i g a t i o n  so  a s  t o  e n a b l e  u p r o o t i n g  o f  t he  

s e e d l i n g s  w i t h o u t  a n y  d a m a g e  to t he  r o o t  s y s t e m .  T h e  

s e e d l i n g s  w e r e  t r a n s p l a n t e d  a l o n g  w i t h  a ba l l  o f  en i l l i  to 

a v o i d  t r a n s p l a n t i n g  s h o c k .  S e e d l i n g s  w e r e  p l a n t e d  in r o ws  50

c m a p a r t  a n d  t h e  p l a n t  to p l a n t  s p a c i n g  w a s  30  c m.  

T r a n s p l a n t i n g  w a s  d o n e  on  27,  28 a n d  2 9 th J u l y ,  1993.  ( i a p

f i l l i n g  w a s  d o n e  20  d a y s  a f t e r  t r a n s p l a n t i n g  a n d  u n i f o r m  

p l a n t  p o p u l a t i o n  w a s  m a i n t a i n e d .

3 . 2 . 3 . 5 ,  W e e d i n g  a n d  i n t c r c u l t i v a t i o n

W e e d i n g  w a s  f i r s t  c a r r i e d  ou t  20  d a y s  a f t e r  p l a n t i n g

on  18 .8  1993  a n d  t w o  m o n t h s  l a t e r  a u n i f o r m  cu t  w a s  g i v e n  

on  5 . 1 0 . 1 9 9 3 .  H a l f  o f  t he  r e m a i n i n g  t h r e e  f o u r t h  o f  n i t r o g e n  

wa s  a p p l i e d  a f t e r  w e e d i n g .  A l i gh t  d i g g i n g  wa s  a l s o  d o n e  

O n e  m o n t h  a f t e r w a r d s  on  8 . 1 1 . 1 9 9 3  t h e  r e m a i n i n g  d o s e  o f  

n i t r o g e n  w a s  g i v e n .



3 . 2 . 3 . 6 .  S e e d  h a r v e s t

The s e e d s  w e r e  c o l l e c t e d  at  w e e k l y  i n t e r v a l s ,  w h e n

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

s e e d  h a r v e s t  w a s  d o n e  28  d a y s  a f t e r  t h e  f i r s t  f l o w e r

a p p e a r e d  a n d  c o n t i n u e d  f o r  a p e r i o d  o f  35 d a y s  at  w e e k l y

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

r S e e d H a r v e s t  - 1 5 . 1 2 . 9 3

^ nd S e e d H a r v e s t  - 2 2 . 1 2 . 9 3

3 rd Se e d H a r v e s t  - 2 9 . 1 2 . 9 3

4 th S e e d H a r v e s t  - 0 5 . 1 2 . 9 3

5'" S e e d H a r v e s t  - 12.01 94

6"’ S e e d H a r v e s t  - 1 9 . 01 . 94

T h e  s e e d  h a r v e s t s  w e r e  d o n e  in t h e  m o r n i n g  h o u r s  

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

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

a ny  c o n t a m i n a t i o n .  T h e  s e e d s  w e r e  t hen  d r i e d  a n d  s t o i e d

3 . 2 . 4 .  O b s e r v a t i o n s  r e c o r d e d

G r o w t h  c h a r a c t e r s

f o r  a s s e s s i n g  t h e  p e r i o d i c a l  g r o w t h ,  4 p l a n t s  w e r e



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

c h a r a c t e r s  w e r e  r e c o r d e d .

( a )  H e i g h t

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

f r o m  t h e  b a s e  o f  t h e  p l a n t  to t h e  t i p  o f  t h e  t a l l e s t  

l e a f  in a l l  o b s e r v a t i o n  h i l l s  a n d  t he  m e a n s  w o r k e d

o u t

( b )  N u m b e r  o f  t i l l e r s

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

a n d  t h e  m e a n s  w o r k e d  out

( c )  N u m b e r  o f  l e a v e s

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

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

( d )  G r e e n  m a t t e r  y i e l d

H a r v e s t  o f  g r e e n  f o d d e r  was  d o n e  on 5 1 0 . 19 9 3  a n d

19 1 . 1994 .  A f t e r  e a c h  h a r v e s t  o f  g r e e n  f o d d e r ,  t he  

y i e l d  f r om e a c h  ne t  p l o t  was  r e c o r d e d  a n d  c o n c e r t e d



to pe r  h e c t a r e  y i e l d  in t o n n e s .

( e )  Dr y  m a t t e r  y i e l d

At  t h e  f i n a l  h a r v e s t  o f  g r e e n  f o d d e r ,  t h e  s a m p l e  

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

d r i e d  in s h a d e  a n d  t h e n  d r i e d  to c o n s t a n t  w e i g h t  in 

an a i r  o v e n .  Dry m a t t e r  c o n t e n t  for  e a c h  t r e a t m e n t  

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

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

( f )  D a y s  t o  50 p e r  c e n t  f l o w e r i n g

T h e  n u m b e r  o f  d a y s  t a k e n  for  m o r e  t h a n  h a l f  o f  t he  

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

t h e  d a y s  to 50  p e r  c e n t  f l o w e r i n g .  T h e  da y  o f

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

c r o p  p e r i o d .

(g)  N u m b e r  o f  s e e d s  p e r  p a n i c l e

F r o m  t h e  f o u r  s a m p l e  p l a n t s  1 p a n i e l e  e a c h  w a s  

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

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



( h )  S e e d  w e i g h t  p e r  p l o t

T h e  s e e d s  s e p a r a t e d  f r o m  t h e  h a r v e s t e d  c r o p  a nd  t he  

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

f i na l  w e i g h t s  r e c o r d e d .

( i )  T h o u s a n d  s e e d  w e i g h t

O n e  t h o u s a n d  s e e d s  w e r e  d r a w n  f r o m  t h e  s e e d  

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

w e i g h t  w a s  r e c o r d e d  as  p e r  1STA ( 1 9 8 5 )

( j )  G e r m i n a t i o n  t e s t

f l i c  p u r e  s e e d s  ( s e e d s  w i t h  k e r n e l s )  p r e s e n t  in 5 0 0  

s e e d s  t a k e n  f r o m  t h e  s e e d  s a m p l e  w e r e  t e s t e d  for  

g e r m i n a t i o n .  W h a t m a n  N o . 40  f i l t e r  p a p e r  w a s  u s e d  

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

c o n t i n u e d  u p t o  21 d a y s .  G e r m i n a t e d  s e e d s  w e r e  

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

t h r e e  w e e k s .  G e r m i n a t i o n  w a s  e x p r e s s e d  as

p e r c e n t a g e  o f  t o t a l  s e e d s  ( I S T A ,  1985) .

( k )  T o p o g r a p h i c a l  T e t r a z o l i u m  T e s t  ( T T C )

( B i o c h e m i c a l  t e s t  f or  V i a b i l i t y )

T h e  o b j e c t  o f  t o p o g r a p h i c a l  t e t r a z o l i u m  t es t  wa s  to



m a k e  a q u i c k  e s t i m a t e  o f  v i a b i l i t y  o f  s e e d  s a m p l e s  

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

a n d  2,  3,  5 t r i p h e n y l  t e t r a z o l  i u m  c h l o r i d e

( c o l o u r l e s s  s o l u t i o n )  w a s  u s e d  as  an  i n d i c a t o r  ( 1STA,  

1985 ) .

T h e  s e e d s  w i t h  k e r n e l s  w e r e  s e p a r a t e d  f r o m  500  

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

w a s  r e m o v e d  a n d  t he  k e r n e l s  w e r e  s o a k e d  in w a t e r  

f o r  15 h o u r s .  P r e s o a k e d  s e e d s  w e r e  p i e r c e d  t h r o u g h  

t h e  e m b r y o  a n d  a d d e d  0.1 p e r  c e n t  t c t r a / o l i u m  

c h l o r i d e  s o l u t i o n  a n d  w a s  k e p t  u n d i s t u r b e d  for  8 

h o u r s .  E a c h  s e e d  w a s  e x a m i n e d  a n d  e v a l u a t e d  as  

v i a b l e  o r  n o n v i a b l e  on t he  b a s i s  o f  s t a i n i n g  p a t t e r n s .  

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

c o l o u r l e s s  d e a d  o n e s  R e d  c o l o u r e d  s e e d s  w e r e  

r e c o r d e d  a n d  r e p o r t e d  in p e r c e n t a g e  as  v i a b l e

D e t e r m i n a t i o n  o f  m o i s t u r e  p e r c e n t a g e

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



d e t e r m i n a t i o n  o f  s e e d  m o i s t u r e  c o n t e n t  ( I S T A ,  1985) .  

S e e d  s a m p l e s  w e i g h i n g  1.5 - 2 . 5  g w e r e  t a k e n  for  

t es t  in a pe t r i  d i sh  w i t h  lid E m p t y  pe t r i  d i sh  wi t h  

l id w a s  w e i g h e d .  A f t e r  f i l l i ng  w i t h  s e e d ,  t h e y  w e r e  

a g a i n  w e i g h e d  a n d  p l a c e d  in an  o v e n ,  m a i n t a i n e d  at  

a t e m p e r a t u r e  o f  1 3 0 - 1 3 3 “C . T h e  s e e d  s a m p l e s  w e r e  

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

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

M o i s t u r e  c o n t e n t  o f  s e e d s  w a s  e x p r e s s e d  in 

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

( M ,  - M. )  x 100 

M . - M , 

w h e r e ,

M ( - is t he  w e i g h t  o f  pe t r i  d i sh  wi t h  lid in g r a m m e s

M 2 - is t he  w e i g h t  o f  pe t r i  d i sh  w i t h  l id a nd  s eed

b e f o r e  d r y i n g  in g r a m m e s  

M.  - is t he  w e i g h t  o f  pe t r i  d i sh  w i t h  l id and  s e ed

a f t e r  d r y i n g  in g r a m m e s .

(rn) S e e d  pu r i t y

T w o  g r a m m e s  s e e d s  w e r e  w e i g h e d  f r o m  e a c h  s e e d  

s a m p l e  S e e d s  w e r e  p l a c e d  on  a w o r k i n g  b o a r d  and  

s e p a r a t e d  in to  4 c o m p o n e n t s  viz. ,  p u r e  s e ed ,  o t h e r  c r o p  

s e e d ,  w e e d  s e e d s  a n d  i n e r t  m a t t e r .  A f t e r  t he



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

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

e x p r e s s e d  as  p e r c e n t a g e .

3 . 2 . 5 .  C h e m i c a l  a n a l y s i s

( a )  P l a n t  a n a l y s i s

S a m p l e s  t a k e n  for  c h e m i c a l  a n a l y s i s  w e r e  o v e n  d r i e d  at  

80 ± 5 ° C  a n d  g r o u n d  i n t o  a f ine  p o w d e r .  T h e  n i t r o g e n

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

a n a l y s e d .

( i )  N i t r o g e n  c o n t e n t

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

by M o d i f i e d  M i c r o  K j e l d a h l  m e t h o d  ( J a c k s o n ,  1967) .

( i i )  P h o s p h o r u s  c o n t e n t

T h e  p h o s p h o r u s  c o n t e n t  wa s  d e t e r m i n e d  by 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  m e t h o d  ( J a c k s o n ,  1967)  

u s i n g  Kl e t t  S u m m e r s o n  P h o t o e l e c t r i c  C o l o r i m e t e r .

( i i i )  P o t a s s i u m  c o n t e n t

P o t a s s i u m  c o n t e n t  in p l an t  s a m p l e s  w e r e  d e t e r m i n e d  u s i n g  

' P H L '  f l a m e  p h o t o m e t e r .

( i v)  N, P , K u p t a k e

T h e  to t a l  u p t a k e  o f  n i t r o g e n ,  p h o s p h o r u s  a n d  p o t a s s i u m  at  

h a r v e s t  w a s  c a l c u l a t e d  b a s e d  on  t he  c o n t e n t  o f  t h e s e

n u t r i e n t s  in t he  p l a n t  s a m p l e s  a n d  t he  d r y  w e i g h t s

e x p r e s s e d  in kg/ ha .



(v)  C r u d e  f i b r e

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

d e t e r m i n e d  by t he  m e t h o d  as  s u g g e s t e d  by  W r i g h t  ( 1 9 3 9 ) .

b)  Soi l  a n a l y s i s

T h e  tota l  n i t r o g e n ,  p h o s p h o r u s  a nd  p o t a s s i u m  c o n t e n t  o f  

a c o m p o s i t e  so i l  s a m p l e  c o l l e c t e d  p r i o r  t o  t h e  e x p e r i m e n t  a n d  

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

w e r e  a n a l y s e d  T o t a l  n i t r o g e n  wa s  d e t e r m i n e d  by  M o d i f i e d  

M i c r o  K j e l d a h l  m e t h o d  ( J a c k s o n ,  1967)  a nd  a v a i l a b l e  p h o s p h o r u s  

by B r a y ’s m e t h o d  ( J a c k s o n ,  1967) .  A v a i l a b l e  p o t a s s i u m  w a s  

d e t e r m i n e d  by A m m o n i u m  A c e t a t e  M e t h o d  ( J a c k s o n ,  1967)

c)  E c o n o m i c s  o f  c u l t i v a t i o n

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

v a r i o u s  i n p u t  cos t s .

N e t  i n c o m e  ( R s . / h a )  r  G r o s s  i n c o m e  - c o s t  o f

c u l t i v a t i o n .

B e n e f i t  - c o s t  r a t i o  r  G r o s s  i n c o m e  / C o s t  o f

c u l t i v a t i o n ,

d)  S t a t i s t i c a l  a n a l y s i s

T h e  e x p e r i m e n t a l  d a t a  w e r e  a n a l y s e d  s t a t i s t i c a l l y  by

a p p l y i n g  t h e  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  f o r  par t ial ly-  

c o n f o u n d e d  3 '  f ac t o r i a l  e x p e r i m e n t  a nd  s i g n i f i c a n c e  wa s  t e s t e d  

by "F" l es l  ( C o c h r a n  a n d  C o x ,  1965)



R E S U L T S



W i t h  t h e  o b j e c t  t o  f i n d  o u t  t he  e f f e c t  o f  n i t r o g e n ,  

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

( A n a ' r o p o g on  g a y a n u s ) .  a n  e x p e r i m e n t  w a s  c o n d u c t e d  in t he  

C o l l e g e  o f  A g r i c u l t u r e ,  V e l l a y a n i  d u r i n g  t h e  p e r i o d  f r o m  J u l y  

1 9 9 3  t o  J a n u a r y  1994 .  I h e  t r e a t m e n t s  c o n s i s t e d  o f  t he  

c o m b i n a t i o n s  o f  3 l e v e l s  o f  n i t r o g e n ,  3 l e v e l s  o f  p h o s p h o r u s  

a n d  3 l e v e l s  p o t a s s i u m .  T h e  d a t a  o b t a i n e d  f r o m  t h e

e x p e r i m e n t  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 n d  t h e  r e s u l t s  a r e

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

4 . 1 .  E f f e c t  o f  t r e a t m e n t  on m o r p h o l o g i c a l  c h a r a c t e r s

4 . 1 . 1 .  H e i g h t  o f  p l a n t s  at  f i r s t  cut

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

h a r v e s t  a r e  p r e s e n t e d  in t a b l e  4.1 (a)  It c a n  be  s e e n  f rom the  

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

h e i g h t  o f  p l a n t s  a t  t he  f i r s t  h a r v e s t .  T h e  h i g h e s t  l eve l  o f

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

not  d e t e c t e d  at  t he  l o w e s t  l e v e l s  o f  n i t r o g e n .



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

p l a n t  h e i g h t  w a s  n o t  s i g n i f i c a n t .  T h e  i n t e r a c t i o n  e f f e c t  N P ,  

N K  a n d  PK w e r e  a l s o  n o t  s i g n i f i c a n t .

4 . 1 . 2 .  N u m b e r  o f  t i l l e r s  a t  f i r s t  cut

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

a r e  p r e s e n t e d  in t a b l e  4.1 ( b )  1'he e f f e c t  o f  n i t r o g e n  on

n u m b e r  o f  t i l l e r s  w a s  s i g n i f i c a n t .  F r o m t a b l e  4.1 ( b )  it is

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

h i g h e s t  l e v e l  o f  n i t r o g e n f N , )  w a s  t h e  m a x i m u m .  P l a n t s

t r e a t e d  w i t h  N,  w e r e  f o u n d  to p r o d u c e  m o r e  n u m b e r  o f

t i l l e r s  t h a n  t r e a t e d  w i t h  N r

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

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

i n t e r a c t i o n  e f f e c t s  w e r e  a l s o  no t  s i g n i f i c a n t .

4 . 1 . 3 .  N u m b e r  o f  l e a v e s  a t  f i r s t  c u t

T h e  m e a n  d a t a  on  n u m b e r  o f  l e a v e s  a r e  p r e s e n t e d  in

t a b l e  4. 1 . (c) .  It m a y  be  s e e n  f rom t he  t a b l e  t h a t  t he  e f f e c t

of  n i t r o g e n  on  n u m b e r  o f  l e a v e s  w a s  s i g n i f i c a n t .  The 

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



o f  n i t r o g e n ( N  (). T h e  l e v e l s  N ,  a n d  N,  w e r e  o n l y

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

T h e r e  w a s  no s i g n i f i c a n t  i n f l u e n c e  d u e  to  a p p l i c a t i o n  

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

a l s o  no t  s i g n i f i c a n t .

4 . 1 . 4 .  H e i g h t  o f  p l a n t s  at  s e c o n d  c u t

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

a r e  p r e s e n t e d  in t a b l e  4 . 1 ( d ) .  It c a n  be  s e e n  f r o m  t he  t a b l e  

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

s i g n i f i c a n t  at  s e c o n d  h a r v e s t .

T h o u g h  not  s i g n i f i c a n t ,  an i n c r e a s i n g  t r e n d  in p l a n t

h e i g h t  w i t h  i n c r e a s e  in t he  l eve l  o f  n i t r o g e n  w a s  n o t e d .

L f l e e t  o f  p h o s p h o r u s  a n d  p o t a s s i u m  a l s o  d i d  no t  s h o w  a ny  

s i g n i f i c a n t  i n f l u e n c e  . T h e  i n t e r a c t i o n  e f f e c t s  w e r e  a l s o  not  

s i g n i f i c a n t

4 . 1 . 5 .  N u m b e r  o f  t i l l e r s  at  s e c o n d  c u t

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

is p r e s e n t e d  in t a b l e  4 . 1 ( c )  M a x i m u m  n u m b e r  o f  t i l l e r s



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

l ev e l  o f  n i t r o g e n  N ,  l ev e l  o f  t r e a t m e n t  w a s  s i g n i f i c a n t  o v e r  

t he  o t h e r  t w o  l e v e l s  o f  n i t r o g e n .  But  N 2 a n d  N,  w e r e  on

pa r ,  w h i l e  N 3 w a s  s u p e r i o r  o v e r  N 2 l eve l .

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

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

N P  i n t e r a c t i o n ^  w a s  s i g n i f i c a n t .  W h e n  n i t r o g e n  is

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

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

d i f f e r e n c e  w a s  o b s e r v e d  w h e n  n i t r o g e n  is c o m b i n e d  wi t h  P,  

N i t r o g e n  in c o m b i n a t i o n  w i t h  P,  d i d  n o t  p r o d u c e  a n y

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

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

h i g h  in c o m p a r i s o n  to  N P

NK. a n d  PK i n t e r a c t i o n s  w e r e  n o t  s i g n i f i c a n t

4 . 1 . 6 .  N u m b e r  o f  l e a v e s  a t  s e c o n d  c u t

T h e  m e a n  d a t a  on  n u m b e r  o f  l e a v e s  at  s e c o n d  c u t  

is g i v e n  in t a b l e  4.1 ( f )  It c a n  be s e en  f r o m  t he  t a b l e  t h a t

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



Levels
(N.P.K)

(a) 
Plant 
height 
at first 

cut

(b) 
Number 
of tillers  
at first 

cut

(c) 
Number 

of 
leaves 
at first

cut

(d)
Plant
height

at
second

cut

(e) 
Number 
of tillers  

at
second

cut

(f)
Number 

of leaves 
at 

second
cut

N, 72.82 20.46 89.40 220.62 36.86 109.41
n 2 77.54 24.85 103.83 226.56 39.30 118.87
n 3 87.47 28.71 118.55 233.17 44.86 131.04

F(2,22) 7.82**
**

7.06 4.40** 1.28°* 10.95** 20.42*
P, 80.31 25.04 104.44 227.54 41.49 126.61
P2 78.29 23.85 102.51 229.52 39.33 118 26
P3 79.24 25.11 104.83 223.28 40.25 119.96

F(2,22)
nt

0.14
nt

0 21
nt

3.19
nt

0.33
nt

0.764 1.93"*
K, 74.99 25.76 104.99 223.50 42.58 130.76
k2 82.31 23.96 102.53 229.40 38.87 114.19
k3 80.54

nt
24.32

nt
104.28 nt 227.44

nt
39.57 119.87

F(2,22) 2.04 0.387 3.32 0.294 2 .5 3 n‘ 7 . 0 4 ’

CD 7.84 4.55 20.37 16.25 3.63 9.3
LUCO 3.78 2.19 9.82 7.84 1.75 4.48

(Continued ....)



Table 4.1. (Continued — >

N.;P , 71.17 19.58 86.79 225.73 35.75 105.0
N,P, 72.96 22.29 96.17 219.28 39.67 118.71
N.P, 74.33 19 50 85.25 216.83 35.17 104.5-*
N_P, 75.87 21.54 93.17 221.92 38.00 116.12
N.P, 77.78 24.42 105.46 236.93 37.62 112.08
N P• 'j 3 78.96 28.58 112.87 220.82 42.29 125.83
N P . 93 87 34 04 133 75 234 95 50 71 158 f*
N,P, 84.12 24.83 105.92 232.35 40.71 124.00
N,P» 84.42 27.25 116.37 232.20 43.16 129.50

F
ns0.761 ins2.51 1.11 0.40 3 .95 ' 6 .6 :/

N K. 71.29 19.71 85.58 216.12 37.62 112.50
KjK , 73.96 19.08 83.42 218.33 35.71 104.42
M,K, 73.21 22.58 99.21 227.40 37 25 111.25
N,K, 70.12 26.75 106.33 220.89 41.29 126.08
N.K., 77.42 25.58 108 42 234.35 39.00 114.8?
n 2k , 85.07 22 21 96.75 224 43 37 62 113.08
n 3k , 83.54 30.83 123.04 233.48 48.83 153.62
N,K. 95.54 27.12 115.75 235.52 41.91 123.29
N.K, 83.33 28.17 116.87 230.49 43.83 135.29

F
ns1.465 hB0.68 os0.42

ns0.34 „  ^  _ni 0.60 1.48
P X . 76.58 25.04 98.58 230.31 42.58 129.92
P.K, 79.21 24.87 104.67 225.07 40.71 118.8?
P K13 85.12 25.25 110.08 227.23 41.17 131 04
P .K . 74 21 24 96 108 83 221 02 4117 130 25
p 2k 2 85.54 23.00 100.87 244.23 38.58 113.25
P:KS 75.20 23.58 97.83 223.32 38.25 111.29
P K 74.17 27.29 107.54 219.17 44.00 132.12
P,K, 82 17 23.92 102.04 218.91 37.32 110.46
P3K3 81.37 24.12 104.92 231.77 39.29 117.29

F
na0.80 ns0.12

na
0.23

ns
1.07 ns0.39 l1.05

CD 13.58 7.89 35.29 28.15 6.29 16.11
ns - not signifiesnr 
** significant at 5% level



i n c r e a s e d  by a p p l i c a t i o n  o f  n i t r o g e n  Al l  t h e  3 l e v e l s  o f  

n i t r o g e n  ( N (, N ,  a n d  N , )  w e r e  s i g n i f i c a n t l y  d i f f e r e n t  f r o m

e a c h  o t h e r . H i g h e r  t h e  d o s e  o f  n i t r o g e n ,  t h e  h i g h e r  w a s  t h e  

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

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

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

d o s e  n u m b e r  o f  l e a v e s  w a s  h i gh .  Bu t  t h e r e  wa s  a

s i g n i f i c a n t  r e d u c t i o n  at  K 2 a n d  K,  l e ve l s .

N P  i n t e r a c t i o n  e f f e c t  w a s  f o u n d  to b e  s i g n i f i c a n t .

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

c o m p a r i s o n  to N ,P , a n d  N 2P,  w h i c h  w e r e  o n  pa r .  A s i m i l a r

t r e n d  w a s  o b s e r v e d  w h e n  n i t r o g e n  is c o m b i n e d  w i t h  P ,.

W h e n  n i t r o g e n  is c o m b i n e d  w i t h  P,  a d i f f e r e n t i a l  r e s p o n s e

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

w a s  o b s e r v e d  at  N 2P,  a n d  N , P 3 w h i c h  w e r e  on  par .

NK a n d  PK i n t e r a c t i o n s  w e r e  n o t  s i g n i f i c a n t .

4 . 2 .  K f f e c t  o f  t r e a t m e n t  on f o d d e r  c h a r a c t e r s

4 . 2 . 1 .  G r e e n  f o d d e r  y i e l d  at  f i r s t  c u t

M e a n  d a t a  on  f o d d e r  y i e l d  at  f i r s t  c u t  is g i v e n  in



t a b l e  4 . 2  ( a ) .  It c a n  b e  s e e n  f r o m  t h e  t a b l e  t h a t  f o d d e r  

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

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

P h o s p h o r u s  a n d  p o t a s s i u m  d i d  n o t  h a v e  a n y

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

A m o n g  t h e  i n t e r a c t i o n  e f f e c t s ,  N P  i n t e r a c t i o n  e f f e c t  

w a s  f o u n d  t o  b e  s i g n i f i c a n t .  W h e n  n i t r o g e n  is c o m b i n e d  

w i t h  P, ,  a n  i n c r e a s i n g  t r e n d  in f r e s h  w e i g h t  w a s  o b s e r v e d  at  

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

w i t h  P 2 n o  s i g n f i c a n t  d i f f e n n c e  in f r e s h  w e i g h t  w a s  o b s e r v e d  

at  al l  l e v e l s  o f  n i t r o g e n .  H o w e v e r  a s i g n i f i c a n t  i n c r e a s e  in

f r e s h  w e i g h t  o f  f o d d e r  w a s  o b s e r v e d  a t  N 2P,  a n d  N tP t in 

c o m p a r i s o n  w i t h  N , P V

4 . 2 . 2 .  G r e e n  f o d d e r  y i e l d  at  s e c o n d  c u t

T h e  d a t a  on  g r e e n  f o d d e r  y i e l d  at  s e c o n d  c u t  is 

g i v e n  in t a b l e  4 . 2 . ( b )  a n d  is g r a p h i c a l l y  r e p r e s e n t e d  in fig.

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

i n c r e a s e d  by n i t r o g e n  l e v e l s  F r om the t a b l e  it c a n  be  s e en  

t h a t  f r e s h  w e i g h t  w a s  n o t  d i f f e r e n t  at  t h e  i n i t i a l  d o s e s ,  bu t  

at  the  h i g h e r  d o s e  s i g n i f i c a n t  d i f f e r e n c e  w a s  s e en .



P h o s p h o r u s  a n d  p o t a s s i u m  d i d  n o t  h a v e  a n y

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

N P  i n t e r a c t i o n  w a s  f o u n d  to b e  s i g n i f i c a n t  1 he

s a m e  t r e n d  as  in t h e  f i r s t  cu t  w a s  f o u n d  in t he  c a s e  o f  NP 

i n t e r a c t i o n .  W h e n  n i t r o g e n  is c o m b i n e d  w i t h  l o w e r  d o s e s  o f

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

o f  n i t r o g e n .

W h e n  c o m b i n e d  w i t h  P 2 n o  s i g n i f i c a n t  d i f f e r e n c e  

in f r e s h  w e i g h t  w a s  o b s e r v e d .  W h i l e  w h e n  n i t r o g e n  is 

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

w e i g h t  f r e s h  w e i g h t  w a s  s i g n i f i c a n t l y  h i g h  at  N tP ( w h e n  

c o m p a r e d  to  N , P V

NK a n d  PK i n t e r a c t i o n s  w e r e  not  s i g n i f i c a n t .

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

D a t a  o n  d r y  f o d d e r  y i e l d  is g i v e n  in t a b l e  4 - 2 . ( c ) 

a n d  is g r a p h i c a l l y  r e p r e s e n t e d  in f ig.  4 . 2 .  F r o m  t h e  t a b l e

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

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

y i e l d  wa s  r e c o r d e d  u n d e r  t he  h i g h e s t  l eve l  o f  n i t r o g e n  O n l y



Fig. 4.1 Fresh weight of fodder at second cut as inf luenced 
by the dif ferent levels of N, P and K (t / ha)



Table 4.2. Effect of N.P.K and their interactions on

Levels
(N.P.K)

(a)
Fresh weight of 
fodder at first

cut (t/ha)

(b)
Fresh weight of 

fodder at
second cut (t/ha) second cut (t/ha)

(c)
Dry weight of 

fodder at

N,
n 2

n 3
F(2,22)

P.

F(2,22)
K,

k 2

k 3
F(2,22)

6.63
10.03
12.27

**19 67 
9.96 
9.31 
9.67

nt0.26
10.18
9.40
9.36nt
0.52

17.28 
19.16 
25.72  
10 62 
21.27 
20.05 
20.83 
0.20 

23.43 
19.24 
19.49 
2.99

6.91 
7.40 
9.66 
8 84 
8.23 
7.74 
8.01 
0.25 
9.04 
7.38 
7.54 
3.47

CD 1.88 3.99 1.45

SE„ 0.90 1.92 0.69

(Continued ....)



Tab le  4 2 (C on tinued ....)
N P1 1 5.86 15.89 6.35
N P*1 2 7.56 20.52 8.14
N P 6.48 15.43 6 24
N P2 1 9.10 16.82 6.58
N P2 2 9.72 18.75 7.23
N P2 3 11.26 21.91 8.39
N P3 1 14.93 31.09 11.75
N P3 2 10.64 20.91 7 83
N P3 3 11.26** 25.15 • * 9.40 **

F 2.85 3.57 3.88
N,K , 6.78 18.83 7.48
n ,k 2 6.17 16.51 6.53
n ,k 3 6.94 16.51 6.71
n 2k , 10.95 22.14 8.54
n 2k 2 10.33 19.13 7.35
n ,k 3 8.79 16.20 6.31
n 3k , 12.80 29.32 11.12
n 3k 2 11.69 22.07 8.28
n 3k 3 12.34

ns
25.77 ns 9.60 ns

F 0.43 0.65 0.68

P ,K , 10.03 21.3 8.34
p , k 2 9.83 21.60 8.30
p . k , 10.03 20.91 8.04
p 2k , 10.18 23.07 8.86
p 2k 2 8.79 19.44 7.45
p 2k 3 8.95 17.67 6.90
p 3k , 10.33 25.92 9.94
p 3k 2 9.56 16.67 6.41
p , k3 9.09

ns 19.90
ns

7.68 ns
F 0.13 1.19 1.17

CD

ns - not significant
** - significant at  5% level

3.25 6.90 2.51
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Fig. 4.2. Dry weight of fodder at second cut as influenced 
by dif ferent levels of N, P and K (t / ha)

Levels of N, P and K



N,  w a s  s i g n i f i c a n t l y  d i f f e r e n t  f rom N, .

P h o s p h o r u s  d i d  no t  h a v e  a ny  s i g n i f i c a n t  i n f l u e n c e  on

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

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

w i t h  i n c r e a s e  in l e v e l s  o f  p o t a s s i u m .  K,  w a s  s u p e r i o r  to K,

a n d  K,  w h i c h  w e r e  on  pa r .

A m o n g  t h e  i n t e r a c t i o n  e f f e c t s  N P  i n t e r a c t i o n  a l o n e  

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

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

o f  n i t r o g e n  w a s  o b s e r v e d .  W h e n  n i t r o g e n  is c o m b i n e d  w i t h  

P 2, no  s i g n i f i c a n t  d i f f e r e n c e  wa s  s een .  B u t  N , P ,  r e c o r d e d  a 

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

4 . 3 .  E f f e c t  o f  t r e a t m e n t s  on n u t r i e n t  c o n t e n t

T h e  d a t a  on  c o n t e n t  o f  n u t r i e n t s  in f o d d e r  is g i v e n  

in t a b l e s  4 . 3 . ( a ) , ( b )  a n d  (c) .  f r o m  t a b l e  4 . 3 . ( a ) ,  it can  be

s e e n  t h a t  n i t r o g e n  c o n t e n t  in t he  f o d d e r  w a s  not  s i g n i f i c a n t l y  

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

p o t a s s i u m  a p p l i e d .  T h e  i n t e r a c t i o n  e f f e c t s  w e r e  a l s o  no t

s i g n i f i c a n t .



Levels
(N.P.K) (a)

Nitrogen 
content in 
fodder (%)

(b)
Phosphorus 
content in
fodder (%)

(c)
Potassium 
content in 
fodder (%)

(d)
Crude fibre 
content in
fodder (%)

N,
n 2
n 3

F(2,22)

P,
P2
P 3

F(2,22)
K, 

K,
F(2,22)

0 . 582  

0 . 629  

0 . 667  
2 169 

0 . 632  

0 . 608  

0 . 638
ns

0 . 300

0. 629

0.621

0. 628
ni

0.002

0.181 

0 .185  

0 . 190  
0 9 4 fT  
0.121 
0. 178  

0 . 256  

206.670* 

0.181 

0 .187  

0 .186
ns

0. 448

2 . 174

1.752

1.890
8.570*

1.860

1.919

2 . 038
ns

1.523

1.625

2 . 004

2.188

15.270*

41 . 00  

35 .69  

33.11 
151 40 *
38.44

36.44  

34 .92  

29.29* 

37 .64

36.44

35.72  ♦ *
8.77

CD 0 . 842 0 . 0013 0 .215 0. 958

SE„ 0.41 0 . 0006 0. 104 0.462

(Continued ....)



Table 4.3. (Continued ....)
N  P1 1 0.531 0. 107 1.890 43 .17

N . P ,1 c. 0 . 625 0 . 176 2 . 337 41 . 83

N  P' r  3 0 . 590 0 . 259 2.297 38 .00

N  P2 1 0 . 615 0.124 1.768 37 .75

N  P2 2 0 . 596 0 . 179 1.620 34.67

N 2 P 3 0. 677 0.252 1 878 34.67

N  P3 1 0 . 748 0. 132 1.923 34.42

n 3p 2 0 . 603 0. 180 1.808 32.83

N 3 P 3 0. 648
ns

0.257
ns

1.940
ns

32.08
ns

F 1.760 0.865 1.841 3.73

N , K , 0 . 555 0 . 178 1.833 41 . 83

n ,k 2 0 . 568 0 . 184 2 . 338 41 . 00

n ,k 3 0 . 623 0.181 2.351 40 . 17
N_,K, 0 . 652 0 . 176 1.545 37 .32

n 2k 2 0 . 700 0.182 1.838 34.92

n 2k 3 0. 537 0 . 198 1.875 34 .83

N 3 K , 0.682 0.192 1.498 33 .75

n 3k 2 0.595 0. 197 1.835 33 . 42

N 3 K 3 0. 723
ns

0. 182
ns

2. 338
ns

32 . 17
ns

F 2.540 1.344 1.602 0.93

P , K , 0. 637 0.110 1.475 39 . 92

P , K , 0.630 0 . 130 2 . 083 37.50
P,K, 0 628 0. 125 2.023 37 .92

p 2k , 0 . 628 0 . 169 1.685 37 .17
p 2k 2 0 . 577 0.185 1.957 37 .75

P 2 K 3 0 . 620 0.182 2 . 115 34 .42

p 3k , 0 . 623 0.267 1.717 35.83

p 3k 2 0 . 657 0 . 249 1.972 34 .08

P 3 K 3 0 . 635
ns

0 . 253
ns

2.427
ns

34.83
F 0.146 1.709 1.302 4.36**

CD 0. 205 2.390 0.372 1.66

ns - not significant
** - significant at 5% level



go

It m a y  b e  s e e n  f r o m  t a b i c  4 . 3 . ( b )  t h a t  p h o s p h o r u s  

c o n t e n t  in t h e  f o d d e r  w a s  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 d  by 

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

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

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

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

o t h e r .

F r o m  t a b l e  4 . 3  ( c ) ,  it c a n  be  s e e n  t h a t  t he  p o t a s s i u m  

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

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

f o d d e r .  T h e  l e v e l s  N 2 a n d  N 3 w e r e  o n  p a r  a n d  N,  w a s

s i g n i f i c a n t l y  d i f f e r e n t  f r o m  N 2 a n d  N T h e  h i g h e s t

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

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

t he  p o t a s s i u m  c o n t e n t .  K 2 a n d  K,  w e r e  on  p a r  a nd  K wa s  

i n f e r i o r  to K 2 a n d  K (.

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

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

4 . 4 .  E f f e c t  o f  t r e a t m e n t s  on u p t a k e  o f  n u t r i e n t s

T h e  d a t a  on  t h e  u p t a k e  o f  n u t r i e n t s  is g i v e n  in



t a b l e s  4 . 4 . ( a ) ,  ( b )  a nd  ( c) .  F r o m  t a b l e  4 . 4 . ( a ) ,  it c a n  be

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

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

at N,  a nd  N,  l eve l s .  P h o s p h o r u s  a nd  p o t a s s i u m  did  n o t  ha ve  

any  s i g n i f i c a n t  i n f l u e n c e  on  t he  u p t a k e  on  n i t r o g e n  A m o n g

t h e  i n t e r a c t i o n  e f f e c t s ,  N P  i n t e r a c t i o n  w a s  f o u n d  t o  be

s i g n i f i c a n t .

F r o m  t a b l e  4 4 ( b ) ,  it  c a n  be  s e e n  t h a t  u p t a k e  o f

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

n i t r o g e n ,  p h o s p h o r u s  a nd  p o t a s s i u m  N i t r o g e n  a nd  p h o s p h o r u s  

c a u s e d  an  i n c r e a s e  in t h e  u p t a k e  o f  p h o s p h o r u s ,  w h i l e  

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

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

s i g n i f i c a n t  d i f f e r n c e .  T h e  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  w e r e  

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

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

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

o f  p h o s p h o r u s  T h e  h i g h e s t  u p t a k e  w a s  r e c o r d e d  by t h e  

l o w e s t  l eve l  o f  p o t a s s i u m  viz.  K r  K,  a n d  K.  w e r e  o n  p a r  

a nd  n o t i c e a b l y  i n f e r i o r  to K r



A m o n g  t h e  v a r i o u s  i n t e r a c t i o n  e f f e c t s  P K  i n t e r a c t i o n  

w a s  s i g n i f i c a n t .

F r o m  t a b l e  4 . 4 . ( c ) ,  i t  c a n  be  s e e n  t h a t  t h e  u p t a k e

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

H i g h e s t  u p t a k e  o f  p o t a s s i u m  w a s  r e c o r d e d  a t  t h e  h i g h e s t  l eve l  

o f  n i t r o g e n .

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

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

A m o n g  t h e  i n t e r a c t i o n  e f f e c t s ,  N P  i n t e r a c t i o n  w a s  

f o u n d  s i g n i f i c a n t .  W h e n  n i t r o g e n  is c o m b i n e d  w i t h  P a

h i g h e s t  p o t a s s i u m  u p t a k e  w a s  s e e n  at  N 3 l e v e l s .  B u t  w h e n

n i t r o g e n  is c o m b i n e d  w i t h  P 2 a s i g n i f i c a n t  r e d u c t i o n  at  N 2 

a n d  N ,  w a s  o b s e r v e d .  W h e n  n i t r o g e n  w a s  c o m b i n e d  wi t h  P,  

no  s i g n i f i c a n t  d i f f e r e n c e  in p o t a s s i u m  u p t a k e  w a s  s een .

4 . 5 ,  E f f e c t  o f  t r e a t m e n t s  on c r u d e  f i b r e  c o n t e n t  o f  f o d d e r

D a t a  on  c r u d e  f i b r e  c o n t e n t  o f  f o d d e r  is g i v e n  in

t a b l e  4 3 ( d )  It c a n  be  s e e n  f r om t h e  t a b l e  t h a t  n i t r o g e n

c a u s e d  a s i g n i f i c a n t  r e d u c t i o n  in c r u d e  f i b r e  c o n t e n t  The 

h i g h e s t  c r u d e  f i b r e  c o n t e n t  o f  41 pe r  c e n t  w a s  r e c o r d e d  w i t h



N, l eve l .  Al l  t h e  3 l e v e l s  o f  n i t r o g e n  ( N  N 2 a n d  N t) w e r e  

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

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

c o n t e n t .  T h e  l o w e s t  c r u d e  f i b r e  c o n t e n t  ( 3 4 . 9 2  p e r  c e n t )  wa s  

r e c o r d e d  w i t h  t h e  h i g h e s t  l e v e l  o f  p h o s p h o r u s .  Al l  t h e  3 

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

o t h e r

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

f i b r e  c o n t e n t .  Al l  t h e  3 l e v e l s  o f  p o t a s s i u m  w a r e  f o u n d  to 

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

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

n i t r o g e n  is c o m b i n e d  w i t h  p h o s p h o r u s ,  t r e n d  in r e s p o n s e  wa s  

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

w a s  d i f f e r e n t .  W h e n  p o t a s s i u m  is c o m b i n e d  w i t h  p h o s p h o r u s ,  

no s i g n i f i c a n t  d i f f e r e n c e  w a s  o b s e r v e d  a t  K 2 a n d  K l e v e l s  

W h e n  p o t a s s i u m  is c o m b i n e d  w i t h  P, ,  no s i g n i f i c a n t  d i f f e r e n c e  

w a s  d e t e c t e d  at  K,  a n d  K,  l e v e l s  b u t  w i t h  P,  s i g n i f i c a n t  

d i f f e r e n c e  w a s  s e en .

N K  i n t e r a c t i o n  w a s  n o t  s i g n i f i c a n t .



Level s  (a)
(N,P,K) Ni t rogen up t a ke

by plant s
(Kg/ha)

(b)
P h o s p h o r u s  
u p t a ke  by 

pl ant s  (Kg/ha)

(c)
P o t a s s i u m  
up t a ke  by

plant s  (Kg/ha)

N,
N2

n 3
F(2,22)

P,

P 2

P 3
F(2,22)

k2

k 3
F(2,22)

4 1 . 2 2

48.51

65 . 50  * *
8 45 

53.81 

47 . 93  

53 .49
ns

0.59

58.87

46.61

49 . 76
ns

2.20

12 . 450

14 . 140

17.900 * *
8. 310

10.226

13 . 724

20 . 536  

29.310* 

16.969

13.536

13.981 
* *

3 . 715

155 . 512

125 . 829

180 . 062

5.690*’
1 5 5 . 8 3 2

143 . 337

162 . 235
n:

0.712

145 . 330

1 44 . 000

172 .075

1.936°

CD

SE,

12.57

6 .06

2.84

1.37

33.33

16.09

(Continued ....)



N  P 3 4 . 4 7 6 . 7 9 1 1 2 1 . 4 1 8

N  P' V  2
5 0 . 8 1 1 4 . 2 4 0 1 8 5 . 5 3 3

N  P
1 3

3 8  3 8 1 6 . 3 0 8 1 5 9 . 5 8 6

N  P2 1
4 1 . 5 0 8 . 2 2 7 1 1 5 . 9 9 0

N  P
2 2

4 4 . 8 0 1 2 . 9 9 3 1 1 4 . 6 5 3

N  P
2 3

5 9 . 2 4 2 1 . 1 9 5 1 4 6 . 8 4 5

N  P 8 5 . 4 7 1 5 . 6 6 0 2 3 0 . 0 8 8

N  P‘ V  2 4 3 . 1 9 1 3 . 9 3 6 1 2 9 . 8 2 6

N  P
3 3

6 2 . 8 5 2 4 . 1 0 6 1 8 0 . 2 7 3

F 4 . 3 7  ns
ns

2 . 7 0 6 4 . 6 4 0  * *

N , K , 4 1 . 1 7 1 3  1 5 1 1 3 6  4 7 5

n , k 2 3 8 . 8 7 1 1 . 9 8 7 1 5 9 . 4 2 3

n , k 3 4 3 . 6 3 1 2 . 2 0 3 1 7 0 . 6 4 0

n 2k , 5 9 . 0 8 1 6 . 9 4 1 1 2 9 . 8 0 5

n 2k 2 5 2 . 0 5 1 3 . 2 6 5 1 2 9 . 3 7 1

n 2k 3 3 4 . 4 0 1 2 . 2 1 0 1 1 8 . 3 1 2

n 3k , 7 6 . 3 5 2 0 . 8 1 5 1 6 9 . 7 1 0

n 3k 2 4 8 . 9 1 1 5 . 3 5 7 1 4 3 . 2 0 5

n 3k 3 7 1 . 2 5 1 7 . 5 3 2 2 2 7 . 2 7 3
ns ns ns

F 2 . 3 5 0 . 6 4 8 1 8 5 2

P , K , 5 5 . 3 9 9 . 6 8 3 1 3 1 . 5 6 5

p , k 2 5 1 . 8 7 1 0 . 6 5 3 1 6 3 . 9 8 5

p , k 3 5 4 . 1 7 1 0 . 3 4 1 1 7 1 . 9 4 6

p 2k , 5 5  1 9 1 4 . 8 4 8 1 4 5 . 5 6 5

p 2k 2 4 4 . 2 0 1 3 . 8 3 3 1 3 4 . 1 0 2

p 2K 3 4 4 . 4 1 1 2 . 4 9 0 1 5 0 . 3 4 7

p , * i 6 6 . 0 2 2 6 . 3 7 5 1 5 8 . 8 6 0

p , k 2 4 3 . 7 6 1 6 . 1 2 2 1 3 3 . 9 1 3

P 3*<3
5 0 . 6 9 1 9 . 1 1 3 1 9 3 . 9 3 2

F
ns

0 . 4 6 3 . 3 7 5 * * 0 . 8 7 9 ns

C D 2 1 . 7 7 4 . 9 1 9 5 7 . 8 2 8

ns - not s ign if i cant
** - s igni f i cant  at 5 %  level



4 . 6 .  E f f e c t  o f  t r e a t m e n t s  o n  n u m b e r  o f  d a y s  to  50  pe r

c e n t  f l o w e r i n g

T h e  m e a n  d a t a  o n  d a y s  t o  50  p e r  c e n t  f l o w e r i n g  is

p r e s e n t e d  in t a b l e  4 . 5 . ( a) .  F r o m  t he  t a b l e  i t  c a n  be  s e e n

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

e f f e c t  o n  d a y s  t o  50  p e r  c e n t  f l o w e r i n g .  B u t  p o t a s s i u m

s i g n i f i c a n t l y  i n f l u e n c e d  t h e  n u m b e r  o f  d a y s  t o  50  p e r  c e n t

f l o w e r i n g .  T h e  m a x i m u m  n u m b e r  o f  d a y s  t o  5 0  p e r  c e n t

f l o w e r i n g  w a s  t a k e n  by  t h e  K 2 t r e a t m e n t .  W h i l e  a t  K,  a n d

K 2 n u m b e r  o f  d a y s  f o r  50  p e r  c e n t  f l o w e r i n g  w a s  m o r e  o r  

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

s i g n i f i c a n t .

4 . 7 .  E f f e c t  o f  t r e a t m e n t s  on n u m b e r  o f  p a n i c l e s / p l a n t

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

g i v e n  in t a b l e  4 . 5  (b) .  F r o m  t he  t a b l e  it  m a y  be  s e e n  t h a t  

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

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

p a n i c l e s  w a s  r e c o r d e d  u n d e r  t h e  h i g h e s t  l ev e l  o f  n i t r o g e n ( N , )  

T h e  N,  l e v e l  w a s  s u p e r i o r  t o  N,  l e v e l  a n d  N ,  l ev e l  w a s

s u p e r i o r  to N,  l eve l .



P h o s p h o r u s  a n d  p o t a s s i u m  d i d  n o t  h a v e  a n y  

s i g n i f i c a n t  e f f e c t .  N P  i n t e r a c t i o n  w a s  s i g n i f i c a n t .  W h e n  

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

N , P  . W h e n  n i t r o g e n  is c o m b i n e d  w i t h  P 2 a l s o  s a m e  t r e n d  

w a s  s e e n .  W i t h  P a s i g n i f i c a n t  i n c r e a s e  a t  N ,  a n d  N,  w a s  

d e t e c t e d  w h i c h  w e r e  on  par .

N K  a n d  PK. i n t e r a c t i o n s  w e r e  n o t  s i g n i f i c a n t .

4 . 8 .  E f f e c t  o f  t r e a t m e n t s  on n u m b e r  o f  s e e d s  p e r  p a n i c l e

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

in t he  t a b l e  4 . 5 . ( c ) .  It c a n  b e  s e e n  f r o m  t h e  t a b l e  t h a t  t he  

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

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

t he  h i g h e s t  l e v e l  o f  n i t r o g e n ( N , ) .  At  t h e  l o w e r  l e v e l s  N , 

a n d  N 2 s i g n i f i c a n t  d i f f e r e n c e  w a s  d e t e c t e d .  T h e  h i g h e s t

n u m b e r  o f  s e e d s  pe r  p a n i c l e ,  ( 1 1 2 . 3 4 )  w a s  r e c o r d e d  at  t he  

l o w e s t  l ev e l  o f  n i t r o g e n f  N (),

P h o s p h o r u s  a n d  p o t a s s i u m  d i d  n o t  h a v e  a n y  

s i g n i f i c a n t  e f f e c t .  T h e  i n t e r a c t i o n  e f f e c t s  w e r e  a l s o  no t  

s i g n i f i c a n t .



4 . 9 .  E f f e c t  o f  t r e a t m e n t s  on n u m b e r  o f  k e r n e l s / 5 0 0  s e e d s

T h e  m e a n  d a t a  on  n u m b e r  o f  k e r n e l s / ' 5 0 0  s e e d s  is 

g i v e n  in t a b l e  4 . 5 ( d ) .  T h e  t a b l e  s h o w s  t h a t  n i t r o g e n  d i d

not  h a v e  a n y  s i g n i f i c a n t  i n f l u e n c e  on t he  n u m b e r  o f  k e r n e l s  

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

k e r n e l s  w i t h  i n c r e m e n t a l  l e v e l s  o f  n i t r o g e n .

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 f l u e n c e d  t h e  n u m b e r  o f  

k e r n e l s .  Al l  t he  t h r e e  l e v e l s  w e r e  s i g n i f i c a n t l y  d i f f e r e n t  f rom

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

t h e  m a x i m u m  n u m b e r  o f  k e r n e l s .

P o t a s s i u m  s h o w e d  no  s i g n i f i c a n t  i n f l u e n c e  on t h e  

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

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

l ev e l  o f  p o t a s s i u m  r e c o r d e d  t he  m a x i m u m  n u m b e r  o f  k e r n e l s .  

T h e  d i f f e r e n t  l e v e l s  o f  p o t a s s i u m  ( K r  K, ,  K () w e r e  on par .

The i n t e r a c t i o n  e f f e c t s  w e r e  not  s i g n i f i c a n t

4 . 1 0 .  E f f e c t  o f  t r e a t m e n t s  on s e e d  y i e l d

M e a n  d a t a  on s e e d  y i e l d  is g i v e n  in t a b l e  4 “s ( e >



&

l e v e l s
(N,P,K)

(a)
Number of 
days to 50 

percent 
flowering

(b)
Number of 
panicles 
/plant

(c) 
Number 

of seeds/ 
panicle

(d)
Number of 
kernels/ 

500  seeds

( a )
Seed
yield

(Kg/ha)

N , 118.83 9.24 112 . 34 19.5 211 . 44

n 2 119.33 10.97 97 . 68 19.89 218 . 96

n 3 118.94
ns

12.71
* *

92 . 16
* *

20 .28
ns

240 . 27

F(2,22) 0 .863 25.77 27 23 0.46 2.03

P , 118.61 11.11 99 . 59 17 2 2 2 . 63

p 2 119.33 10.70 101 . 53 20 .33 219 . 92

P 3 119.17
ns

11.11
ns

101 . 06
ns

22 .33 * * 228.11
I

F(2,22) 1.79 0 .482 0 . 259 21 . 89 0.158

K , 118 . 27 11.51 101.3 19.44 236 . 19

k 2 119.78 10.72 100.41 19.78 217 . 59

k 3 118.61
* *

10.69
ns

100 . 48
ns

20 . 44
ns

216 . 88
l

F(2,22) 5 . 159 1.82 0.06 0.78 1.09

CD 0 83 1.00 5 .86 1.69 30.75

S E d 0.401 0 . 482  2 . 825  0 . 814  14.82

(Continued ....)



N  P 1 1 8 . 6 7 8 . 9 2 1 0 6 . 5 8 1 7  1 7 1 9 0 . 3 1

n , p 2 1 1 9 . 1 7 9 . 8 1 1 1 7 . 6 8 1 9 . 6 7 2 3 6 . 4 5

n , p 3 1 1 8 . 6 7 9 . 0 0 1 1 2 . 7 7 2 1 . 6 7 2 0 7 . 5 5

N P , 1 1 8  6 7 1 0  1 7 9 6  3 8 1 6  5 0 1 9 8 . 7 6

N P . 1 1 9 . 8 3 1 0 . 5 4 9 7 . 1 0 2 1  0 0 2 0 7  7 7

N  P2 3 1 1 9 . 5 0 1 2 . 2 1 9 9 . 5 7 2 2 . 1 7 2 5 0 . 3 5

N P ,5 t 1 1 8 . 5 0 1 4 . 2 5 9 5 . 8 0 1 7 . 3 3 2 7 8 . 8 0

N  P3 2 1 1 9 . 0 0 1 1 . 7 5 8 9 . 8 2 2 0 . 3 3 2 1 5 . 5 5

N P . . 1 1 9 . 3 3 1 2 . 1 2 9 0 . 8 7 2 3 . 1 7 2 2 6 . 4 4

F 0 . 3 8 8
* *

4 . 3 9
ns

1 . 7 3 0 0 . 3 8 6  "* 3 . 6 3 *

N . K , 1 1 8 . 8 3 9 . 2 3 1 1 2 . 8 3 1 8 . 8 3 2 1 2 . 5 5

N , K , 1 1 9 . 6 7 9 . 2 1 1 1 0 . 4 6 1 9 . 8 3 2 0 5 . 8 8

n , k 3 1 1 8  0 0 9  2 9 1 1 3  6 0 1 9  8 3 2 1 5  8 8

HtK, 1 1 9 . 0 0 1 1 . 5 0 9 6 . 6 1 2 0 . 1 7 2 2 9  1 1

N 2K 2 1 2 0 . 1 7 1 1 . 4 2 1 0 2 . 4 3 1 9 . 3 3 2 3 8 . 2 3

N - K j 1 1 8 . 8 3 1 0 . 0 0 9 4 . 0 0 2 0 . 1 7 1 8 9 . 5 4

N 3K , 1 1 8 . 3 3 1 3 . 7 0 9 4 . 4 5 1 9 . 3 3 2 6 6 . 9 1

n , k , 1 1 9 . 5 0 1 1 . 5 4 8 8 . 2 0 2 0 . 1 7 2 0 8 . 6 6

N 3K 3 1 1 9 . 0 0 1 2 . 7 9 9 3 . 8 8 2 1 . 3 3 2 4 5 . 2 2

f 0 . 6 5 8 “ 1 . 9 2 “ 1 . 3 4 ”
n*

0 . 4 0
n*

1 . 8 2

P . K 1 1 8 . 3 3 1 1 . 4 6 1 0 2 . 3 3 1 6 . 0 0 2 3 6 . 7 0

P , K , 1 1 9 . 5 0 1 1 . 0 0 9 7 . 3 1 1 7 . 5 0 2 1 4 . 0 0

P 1 K s 1 1 8 . 0 0 1 0 . 8 7 9 9 . 1 2 1 7 . 5 0 2 1 7 . 1 1

P 2 K ( 1 1 9 . 1 7 1 1 . 0 2 1 0 0 . 2 3 2 0 . 3 3 2 2 4 . 4 5

P , K . .  «. * 1 2 0 . 0 0 1 0 . 4 2 1 0 2 . 5 3 1 9 . 1 7 2 1 6 . 3 3

P ^ 1 1 8 . 8 3 1 0 . 6 7 1 0 1 . 8 3 2 1 . 5 0 2 1 9 . 0 0

X
rO

Q. 1 1 8 . 6 7 1 2 . 0 4 1 0 1 . 3 3 2 2 . 0 0 2 4 7 . 3 5

p 3K 2 1 1 9 . 8 3 1 0 . 7 5 1 0 1 . 3 8 2 2 . 6 7 2 2 2 . 4 4

P ^ 3 1 1 9 . 0 0 1 0 . 5 4 1 0 0 . 4 8 2 2 . 3 3 2 1 4 . 5 4

F
n»

0  1 9 4 0 . 2 9 8 " ' 0 . 3 1 ° '
ns

0 . 7 2 6
m

0  1 5 3

C O 1 . 4 4 1 . 7 3 1 0 . 1 5 2 . 9 2 5 3 . 2 6

ns - not s igni f i cant
* *  -  s ign ifican t a t 5% )ev&>
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Fig. 4.3. Seed yield as influenced by dif ferent levels of N, P and K (kg / ha)

Levels of N, P and K



F r o m  t h e  t a b l e  it c a n  be  s e e n  t h a t  t h e r e  is a p r o g r e s s i v e  

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

T h e  m a x i m u m  s e e d  y i e l d  w a s  r e c o r d e d  u n d e r  t he  h i g h e s t  l evel  

o f  n i t r o g e n .  Bu t  t he  i n f l u e n c e  w a s  n o t  s i g n i f i c a n t .

P h o s p h o r u s  a n d  p o t a s s i u m  a l s o  d i d  no t  s i g n i f i c a n t l y  

i n f l u e n c e  s e e d  y i e l d .

A m o n g  t h e  i n t e r a c t i o n  e f f e c t s  N P  i n t e r a c t i o n  a l o n e  

w a s  s i g n i f i c a n t .

4 . 1 1 .  E f f e c t  o f  t r e a t m e n t s  on s e e d  g e r m i n a t i o n

4 . 1 1 . 1 .  As  p e r c e n t a g e  o f  k e r n e l s

T h e  d a t a  on  s e e d  g e r m i n a t i o n  a s  p e r c e n t a g e  o f  

k e r n e l s  is g i v e n  in t a b l e  4 . 6 . ( a) .  F r o m  t h e  t a b l e  it c a n  be  

s e e n  t h a t  n i t r o g e n ,  p h o s p h o r u s  a n d  p o t a s s i u m  d i d  no t  

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

NK i n t e r a c t i o n  w a s  f o u n d  to be  s i g n i f i c a n t ,  w h i l e  

N P  a n d  PK i n t e r a c t i o n  w e r e  n o t  s i g n i f i c a n t .

4 . 1 1 . 2 .  As  p e r c e n t a g e  o f  s e e d s

T h e  d a t a  on  s e e d  g e r m i n a t i o n  as  p e r c e n t a g e  o f  s e e d s



is g i v e n  in t a b l e  4 . 6 . ( b ) .  It c a n  be  s e e n  f r o m  t h e  t a b l e  t h a t  

s e e d  g e r m i n a t i o n  w a s  no t  s i g n i f i c a n t l y  i n f l u e n c e d  by n i t r o g e n ,  

b u t  p h o s p h o r u s  s h o w e d  s i g n i f i c a n t  i n f l u e n c e .  T h e  l ev e l  P 2 

w a s  s i g n i f i c a n t l y  s u p e r i o r  to P,  a nd  P,  w a s  s u p e r i o r  to P

T h e r e  w a s  an  i n c r e a s e  in g e r m i n a t i o n  p e r c e n t a g e  at  

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

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

T h e  i n t e r a c t i o n  e f f e c t s  w e r e  no t  s i g n i f i c a n t .

4 . 1 2 .  E f f e c t  o f  t r e a t m e n t  on s e e d  v i a b i l i t y  

4 . 1 2 . 1  As  p e r c e n t a g e  o f  k e r n e l s

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

is g i v e n  in t a b l e  4 . 6  ( c ) .  F r o m  t he  t a b l e  it  c a n  be  s e e n  

t h a t  s e e d  v i a b i l i t y  w a s  no t  s i g n i f i c a n t l y  i n f l u e n c e d  by t h e  

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

A m o n g  t he  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 ,  h i g h e s t  

p e r c e n t a g e  v i a b i l i t y  w a s  r e c o r d e d  u n d e r  N,  l e ve l .  A m o n g  t he  

p h o s p h o r u s  l e v e l s ,  P 2 r e c o r d e d  t he  h i g h e s t  v i a b i l i t y  But



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

wa s  o b t a i n e d  u n d e r  t h e  K,  l eve l .  Al l  t he  3 l e v e l s  o f

p o t a s s i u m  w e r e  on par .

Th e  i n t e r a c t i o n  e f f e c t s  w e r e  not  s i g n i f i c a n t .

4 . 12 . 2 .  As  p e r c e n t a g e  o f  s e e d s

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

s e e d s  is g i v e n  in t a b l e  4 . 6 ( d ) .  It c a n  be s e e n  f rom the 

t a b l e  t h a t  a p p l i c a t i o n  o f  n i t r o g e n  d i d  not  s i g n i f i c a n t l y  

i n f l u e n c e  s e ed  v i ab i l i t y ,  e v e n  t h o u g h  t he r e  wa s  a p r o g r e s s i v e

i n c r e a s e  in v i ab i l i t y  wi t h  i n c r e m e n t a l  l eve l s  o f  n i t r o g e n  The

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  s i g n i f i c a n t l y  i n f l u e n c e d  s e ed  

v i ab i l i t y .  T h e  h i gh e r  t wo  l e ve l s  w e r e  s u p e r i o r  to the  l owe s t  

l evel .

W i t h  i n c r e a s e  in p o t a s s i u m  l e v e l s ,  t h e r e  wa s  an 

i n c r e a s e  in s e e d  v i a b i l i t y  but  d i d  not  s h o w  a ny  s i g n i f i c a n t  

i n f l u e n c e .

Th e  i n t e r a c t i o n  e f f e c t s  w e r e  not  s i g n i f i c a n t

4 . 13 .  E f f e c t  o f  t r e a t m e n t s  on s e e d  m o i s t u r e

M e a n  d a t a  on  s e e d  m o i s t u r e  is g i v e n  in t ab l e



Levels (a) (b) (c) (d)
(N,P,K) Seed Seed Seed Seed

germination germination viability as viability as 
as percentage as percentage percentage percentage

of kernels of seeds of kernels of seeds

N,

N,
F(2,22)

F(2,22)

K,
k2

F(2,22)

8.88 
9.02 
8 87 

2 . 09 '  

9 .00

8 .95  

8.81 

3 . 09 '

8 .95 

8 .83  

8 .98
ci

1.90

1.75

1.79 
1 78  
0 .52  

1.65

1.80 

1.86
13.95

1.76 

1.75 

1.81 

1.42

85 . 09  

87 . 63  
87 44 

1.47 

86 . 96  

88 . 16  

85 . 04  

1 .83 '  

86 . 93  

86.00  

87 . 23  

0 . 305  '

3 32 

3 .45 

3 55 

0 . 9 9 ’ 

2 .93 

3.61 

3 .79  

14.78* 

3 .35 

3.41 

3.57 

0 . 8 6 8 '

CD 0. 168 8 .33 3.42 0 . 344

SE_ 0.081 4 . 015 1.65 0.166

(Continued ....)



N  P' V  1 8 . 8 8 1 . 6 4 8 3 . 5 4 2 . 8 6

N  P1 2 8 . 9 7 1 . 7 9 8 6 . 3 8 3  4 0

N  Pv r  3 8 . 7 8 1 . 8 2 8 5 . 3 5 3 . 7 0

N  P2 1 9 . 1 8 1 . 6 6 8 7 . 8 2 2 . 8 3

N  P2 2 8 . 9 5 1 . 8 3 8 9 . 5 1 3 . 7 7

N  P 8  9 2 1 . 8 8 8 5 . 5 6 3  7 7

N  P3 1 8 . 9 5 1 . 6 6 8 9 . 5 2 3 . 1 0

N  P’ 3 2 8 . 9 4 1 . 8 0 8 8 . 6 0 3 . 6 7

n 3p 3 8 . 7 3 1 . 8 8 8 4 . 2 0 3 . 9 0

F
ns

0 . 7 4 8 0 . 0 0 6  ns
ns

0 . 8 1 1
ns

0 . 3 1 7

N , K , 8 . 9 4 1 . 7 4 8 4 . 8 2 3 . 2 0

n , k 2 8 . 7 9 1 . 7 5 8 5 . 2 4 3 . 4 0

n , k 3 8 . 9 0 1 . 7 7 8 5 . 2 0 3 . 3 7

N 2K , 9  2 0 1 . 8 4 9 1 1 7 3 . 5 7

n 2k 2 8 . 7 5 1 . 7 1 8 4 . 1 2 3 . 2 7

n 2k 3 9 . 1 0 1 . 8 2 8 7 . 6 0 3 . 5 3

n 3k 7 8 . 7 0 1 . 7 0 8 4 . 7 9 3 . 3 0

n 3k 2 8 . 9 7 1 . 7 9 8 8 . 6 3 3 . 5 7

N 3K 3 8 . 9 6  . 1 . 8 5 8 8 . 8 9 3 . 8 0

F 3 , 4 2 * * 1 . 5 3  ns
ns

2 . 0 2 2
ns

0 . 7 9

P 1 K , 9 . 1 8 1 . 6 4 8 9 . 6 6 2 . 8 0

p , k 2 8 . 8 3 1 . 6 4 8 9 . 3 9 3 . 0 0

p , k 3 9 . 0 0 1 . 6 8 8 5 . 2 2 3  0 0

p 2 k , 9 . 0 0 1 . 8 2 8 7 . 2 0 3 . 6 0

p 2k 2 8 . 8 0 1 . 7 2 8 7 . 3 3 3 . 3 7

P 2K 3 9 . 0 6 1 . 8 8 8 9 . 9 6 3 . 8 7

p 3k , 8 . 6 7 1 . 8 1 8 3 . 9 3 3 . 6 7

p 3k 2 8 . 8 8 1 . 8 9 8 5 . 2 7 3 . 8 7

P 3K 3 8 . 9 0 1 . 8 8 8 5 . 9 0 3 . 8 3

F
06

2 . 3 1 8
ns

1 . 0 9
ns

0 . 9 4 6
PS

0 . 6 2

C D 0 . 2 9 1 8 . 3 3 5 . 9 2 0  5 9

ns - not s igni f i cant
** - s ign i f i cant  at 5% level



4 . 7 . (a) .  F r om t he  t a b l e  it c a n  be s e en  t h a t  s e e d  m o i s t u r e  

wa s  not  s i g n i f i c a n t l y  i n f l u e n c e d  by n i t r o g e n ,  p h o s p h o r u s  a n d  

p o t a s s i u m

I n t e r a c t i o n  e f f e c t s  w e r e  a l so  no t  s i g n i f i c a n t .

4 . 1 4 .  E f f e c t  o f  t r e a t m e n t  on seed  p u r i t y

T h e  m e a n  d a t a  on s e e d  p u r i t y  is g i v e n  in t ab l e

4 . 7 .(b).  T h e r e  wa s  an i n c r e a s e  in s e ed  p u r i t y  w i t h  i n c r e a s e  

in n i t r o g e n  l ev e l s .  F r o m  t he  t a b l e  it  c a n  be  s e e n  t h a t  

n i t r o g e n  l e v e l s  c o u l d  no t  s i g n i f i c a n t l y  i n f l u e n c e  t he  s e e d  

pur i t y .  P h o s p h o r u s  l e ve l s  a l s o  did  not  s i g n i f i c a n t l y  i n f l u e n c e

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

wa s  a d e c r e a s e  in s e e d  pur i t y .

The i n t e r a c t i o n s  e f f e c t s  wer e  no t  s i g n i f i c a n t .

4 . 1 5 .  E f f e c t  o f  t r e a t m e n t s  on 1000 s e e d  w e i g h t

M e a n  d a t a  on  1000 s e e d  w e i g h t  is g i v e n  in t ab l e

4 . 7 ( c ) .  F r o m t he  t a b l e  it c an  be  s e e n  t h a t  1000  s e e d  

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



Level s
(N.P.K)

(a)
S e e d

mois ture(%)

(b)
S e e d  purity(%)

(c)
1000 s e e d  
weight (g)

N, 11.93 71.61 2.9

n 2 11.90 72.11 2.94

n 3 11.87 72 . 44 2.91

F(2,22)
ns

0. 147 0 . 8 5 6 ns
OS

0. 330

P, 11.86 71 . 83 2 94

P2 12.00 72 . 4 4 2 .89

P3 11,85 71 . 8 9 2 .92
F(2,22) 0.0085"*

ns
0 . 557 0 1 5 9 ns

K, 12.12 72 . 55 2.93

11.52 71 . 94 2.90

k 3 12.06 71 . 67 2.92

F(2,22) 1.42ns 1.003" '
_ _ _ . n s 
0 . 006

S E d 0. 393 0 . 0 0 3 8 0 .08

(Continued ....)



N  P 1 2 . 0 8 7 1 . 0 0 2 . 9 3

N  P1 2
1 1 . 8 9 7 2 . 8 3 2 . 8 5

N  P1 * 1* i 1 1  8 3 7 1  0 0 2  9 2

N  P2 1
1 2 . 2 0 7 1 . 6 7 2 . 9 3

N  P2 2 1 2 . 0 9 7 2 . 3 3 2 . 9 3

N  P2 3 1 1 . 4 2 7 2 . 3 3 2 . 9 7

N  P3 1 1 1 . 2 8 7 2 . 8 3 2 . 9 5

n 3p 2 1 2 . 0 0 7 2 . 1 7 2 . 9 0

n 3p 3 1 2 . 3 1 7 2 . 3 3 2 . 8 8

F 0 . 9 8 4 ns 0 . 8 4 5 " *
ns

0 . 1 0 4

N , K , 1 2 . 0 1 7 2 . 5 0 2 . 9 2

n , k 2 1 1 . 9 0 7 1 . 1 7 2  9 2

n , k 3 1 1 . 8 9 7 1 . 1 7 2 . 8 7

n 2k , 1 2 . 0 0 7 2 . 1 7 3 . 0 0

n 2k 2 1 1 . 2 9 7 2 . 5 0 2 . 9 0

n 2k 3 1 2 . 4 5 7 1 . 3 7 2 . 9 3

n 3k , 1 2 . 3 8 7 3 . 0 0 2 . 8 8

n 3k 2 1 1 . 3 7 7 2 . 1 7 2 . 9 0

N 3K 3 1 1 . 8 5
nt

7 2 . 1 7 2 . 9 5

F 0 . 5 7 7 0 . 3 0 8  "* 0 . 2 1 0 " 5

1 2 . 4 6 7 2 . 8 3 3 . 0 1

p , k 2 1 1 . 4 6 7 1 . 8 3 2 . 8 8

p , k 3 1 1 . 6 6 7 0 . 8 3 2 . 9 2

p 2 k , 1 2 . 1 4 7 2 . 1 7 2 . 8 8

p 2k 2 1 2 . 3 6 7 2 . 6 7 2 . 9 3

p 2 k 3 1 2 . 2 1 7 2 . 5 0 2 . 8 7

p 3k , 1 1 . 7 7 7 2 . 6 7 2 . 9 0

p 3k 2 1 1 . 4 7 7 1 . 3 3 2 . 9 0

P A , 1 2 . 3 2 7 1 . 6 7 2  9 7

F
n»

0 . 5 6 5
n*

0 . 7 5 0 0 . 3 6 " '

C D 1 . 4 1 2  3 0 0 . 2 8

ns - not s ign if i cant
** - s ign i f i cant at 5% levei



p h o s p h o r u s  a nd  p o t a s s i u m .

4 . 16 .  E f f e c t  o f  t r e a t m e n t  on soi l  n u t r i e n t  s t a t u s

Da t a  on soi l  n u t r i e n t  s t a t u s  is g i v e n  in t a b l e s  

4 . 8 ( a ) ,  ( b)  a n d  (c) .

It c an  be s e en  f rom t ab l e  4 . 8 . ( a )  t ha t  t he  d i f f e r e n t  

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

t h e  3 l e v e l s  o f  n i t r o g e n ,  N, ,  N 2 a nd  N ,  w e r e  s i g n i f i c a n t l y  

d i f f e r e n t  f rom e a c h  o t he r .

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

c o n t e n t  o f  t he  soi l .  H e r e  a l s o  d i f f e r e n t  p h o s p h o r u s  l eve l s  

w e r e  d i f f e r e n t  f r om e a c h  o t h e r  a nd  P,  w a s  f o u n d  to be 

s u p e r i o r  to P, a nd  P,.

P o t a s s i u m  had  a s i g n i f i c a n t  i n f l u e n c e  on n i t r o g e n  

s t a t us  o f  the  soi l  K,  wa s  f ound  to be s u p e r i o r  to K, a nd  

K r  A m o n g  the  i n t e r a c t i o n  e f f e c t s ,  NP a n d  NK i n t e r a c t i o n s  

we r e  s i g n i f i c a n t .  At  the  i n i t i a l  t wo  d o s e s  o f  n i t r o g e n ,  t he  

r e s p o n s e  o f  p h o s p h o r u s  s h o w e d  s i mi l a r  t r e n d ,  w h i l e  at h i ghe s t



d o s e ,  no  s i g n i f i c a n t  d i f f e r e n c e  in soi l  n i t r o g e n  s t a t u s  was

n o t i c e d  at  t he  ini t i al  t wo  d os e s  o f  p h o s p h o r u s ,  but  s i gn i f i can t  

r e s p o n s e  wa s  no t e d  at  P

F r o m  t a b l e  4 . 8 ( b )  it c an  be  s e e n  t ha t  soi l

p h o s p h o r u s  c o n t e n t  wa s  not  s i g n i f i c a n t l y  i n f l u e n c e d  bv

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

c f t e c t .  Al l  t he  t h r e e  l e v e l s  o f  p h o s p h o r u s  w e r e  d i f f e r e n t

f r om e a c h  ot her .

N o n e  o f  t he  i n t e r a c t i o n  e f f ec t s  s i g n i f i c a n t l y  a f f e c t e d  

soi l  p h o s p h o r u s  c on t e n t .

F r o m t ab l e  4 . 8  ( c) ,  it can  s e en  t ha t  soi l  p o t a s s i u m

c o n t e n t  wa s  i n f l u e n c e d  by n i t r oge n  and  p o t a s s i u m  a nd  not  by

p h o s p h o r u s .  A m o n g  t he  d i f f e r e n t  n i t r o g e n  l eve l s ,  N,  and  N,

we r e  on par ,  wh i l e  N 2 was  s i gn i f i c a n t l y  s u p e r i o r  to N and

N ,

I n c r e a s e  in p o t a s s i u m l evel s  i n c r e a s e d  t he p o t a s s i u m 

s t a t u s  of t he  soi l  A m o n g  the 3 l eve l s  o f  p o t a s s i u m,  onl v 

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

Th e  i n t e r a c t i o n  e f f e c t s  we r e  not  s i g n i f i c a n t



Level s  (a) (b) (c)
(N,P,K) Soil  ni t rogen Soil p h o s p h o r u s  Soil po t a s s i um

s t a t us  (kg/ha)  s t a t us  (kg/ha)  s t a t u s  (kg/ha)

N1 134.23  52 . 3 0 8  72 .77

N2 175.58  53 . 1 7 0  76.85

N3 214 . 64  52 . 5 1 3  72 .67

F(2,22)  574.62** 0 . 280ns 5.31*

P,  158 .02  4 5 . 8 9 9  73 . 39

P 2 172.51 51 . 758  74 . 62

P,  19.3.925 60 . 3 3 5  74 .29

F {2,22) 115.95** 72.850** 0 .37 ’

K, 170.23 51 . 4 6 4  71 .88

K2 179.81 52 . 988  74 . 42

K3 174.42 53 . 540  75 . 99

F{2,22) 8.19** 1.590nS 4.018*

CD 4 . 92  2 . 49  3 .035

S F . d 2  3 7  1 . 2  1 . 4 6

**

(Continued •)



N P 108.84 4 4 . 74 3 75 . 053

N P 2 137.76 51.261 72 . 100

N PM  3 156.09 60 . 9 2 2 71 . 176

N P2 1 162.55 47.991 76 . 633

N P2 2 173.57 52 . 068 77 . 290

N P2 3 190.62 59 . 4 5 2 76 . 633

N P3 1 202 . 67 44 . 96 3 68 . 493

N P3 2 206 . 20 51 . 943 74 . 460

N P3 3 235 . 06 6 0 . 63 3 MR 75 . 053

F 6.186** 0.801
nt

2.520

N,K, 131.95 50 . 9 5 0 70 . 560

n ,k 2 141.31 52 . 533 73 . 810

n ,k 3 129.44 53 . 443 73 . 960

n 2k , 164.34 51 . 320 74 . 670

n 2k 2 181.15 53 . 917 77 . 220

n 2k 3 180.95 54 . 275 78 . 670

N,K, 214.11 52 . 123 70 . 413

n 3k 2 216 . 96 52 . 515 72 . 250

N3K3 212 . 86 52 . 9 0 2 75 . 343

F
*  *

3.79 0 . 201" S 0 . 1 6 9 °

P)K, 154.65 4 6 . 46 7 70 . 670

p ,k 2 163.20 44 . 7 4 3 74 . 1 7 7

p ,k 3 156.20 4 6 . 48 8 75 . 330

p 2k , 165.21 51 . 295 73 . 026
p 2k 2 175.54 51 . 808 74 . 790

p , k , 176 47 52 170 76 033

p 3k , 190.52 56.631 71 . 946
p 3k 2 200 . 68 62 . 413 74 . 310

P 3K3 190.57 61 . 962 76 . 606
F 1.34"‘

ns
1.850

ns
0.108

CD 8.52 4 . 3 2 0 5.257

ns - not significant
** - significant at 5% level



T h e  d a t a  on  ne t  r e t u r n  a n d  b e n e f i t  : c o s t  r a t i o  at

h a r v e s t  a r e  p r e s e n t e d  in t a b l e  4.9.

( a )  N e t  r e t u r n

M a x i m u m  ne t  r e t u r n  w a s  r e c o r d e d  by t h e  t r e a t m e n t

c o m b i n a t i o n  T 16(N,P_,K,  v i z  150 kg N + 100  kg  P 20 } * 50

k g  K 20 / h a ) .  T h i s  w a s  f o l l o w e d  by T ^ N ^ K ,  v i z  2 2 5  kg N 

+ 50  k g  P 20 5 + 50  kg  K 20 / h a ) .  T h e  l o w e s t  n e t  r e t u r n

w a s  g i v e n  by T |5( N 2P 2K,  v i z  150 kg N + 75 kg  P 20 5 -  100

kg K 20 / h a ) .

( b )  B e n e f i t  : c o s t  r a t i o

H i g h e s t  b e n e f i t  : c o s t  r a t i o  w a s  r e c o r d e d  by t h e

t r e a t m e n t  c o m b i n a t i o n  T 16( N 2P , K ,  v i z  150  k g  N + 100 kg

P , 0 5 ■+ 50  kg K 20 / ' h a )  a n d  t he  l o we s t  by T l5( N , P , K ,  viz  150

kg N » 75 kg P 2O s t 100 kg  K , Q/ ha ) .



Table 4 9 hCO NUM iCS  Oi- C U L  I ivAT iO N
atments Ccs t  of 

cult at'On 
e x c i s i n g  the  

t rea tment

Addi t ional  
cost for the 
t rea tment  
Rs Ps

Tota l  cost  
fo r c^ . f i va ton

' 3 )
Rs Ps

G'eenmatter
yield 
; t /ha)

Seed  y.eid 
i kg/ha

G 'css
R e t . ' n

Net Re turn  
< b - a  i

Beneh  
Ccst  Ra

T1 18 339 75 1493.33 19832 75 22 68 199 ^3 26663 60 6835  85 1 34
1 2 18 339 75 1693.33 20033  06 22.22 177.75 2 5 7 7 0 0 0 5735 .95 1 28
T3 1 8 339 75 1893 30 20233  05 20.36 193.75 24235 00 4001 95 1 19
T 4 18 339 75 1646 66 19986 41 33 79 238.12 38552 00 18565.99 1 93
T 5 18 339 75 1846.66 20185 41 24 53 316.44 28858.00 8672 .39 1 43
T 6 18 339 75 2046.66 20336.41 25 92 254.79 31015 00 10628 59 1 52
T7 18.339 75 1800.00 20139 75 20 36 200.10 24367 00 4227 .25 1 21
T8 18 339 75 2000.00 20339 .75 21.29 223  44 25763 00 5423 .25 1 27
T9 18,339 75 2200.00 20539 75 24 07 199. * 2 28052 00 7512 .65 1 36

T10 18.339 75 2280.00 20619 .75 21.76 180.75 25375 20 4755 .45 1 23
T 11 18 339 75 2480.00 20819 75 25.44 225  77 29955 40 9135  65 1.44
T12 18 339.75 2680.00 21019 .75 30.56 189 76 34355 00 13335 25 1.63
T 1 3 18 339.75 2413.33 20753  08 27.07 194.10 30952 00 10198 92 1 49
T14 18.339 75 2633.33 20573 08 37.03 241.45 41859  00 20880 .02 1 99
T15 18 .339.75 2833.33 21173 .08 21.39 187.76 25145 .20 3972 .12 1.18
T 16 18.339 75 2586.66 20926.41 50.45 312 .49 56669 .80 35743 .39 2.70
T 1 7 18.339 75 2786.66 21126.41 25.95 247.46 30899 20 9772 .79 1.46
T18 18.339 75 2986.66 21326.41 23.14 191 11 26962 20 5599 .79 1 26
T19 18.339.75 3060.00 21399 .75 49.53 330.16 56133 40 34733 .65 2.62
T20 18.339 75 3260.00 21599 .75 46.65 238 .45 53419.00 31819 .25 2.47
T21 18.339 75 3460.00 21799 .75 41.89 267.80 47246 00 25446  25 2 16
T22 18 339 75 3213.33 21553 08 38 88 241.13 43742 00 22149  42 2 02
T23 18 339 75 3413.33 21753 08 23 15 191.10 26972 00 5218 90 1.24
T24 18.339 75 3613.33 21953  08 32.63 214  44 36918.00 14965.72 1.68
T25 18.339 75 3366.66 21706.41 37 95 229.45 42539 00 20832  59 1 96
T26 18 339 75 3566.66 21906.41 31 45 196.43 35378 00 13472 .19 1 61
T27 18.339 75 3766.66 22106  41 39 81 253  44 44879 00 22772 .59 2.03



D I S C U S S I O N



T h e  s t u d y  on  t h e  e f f e c t  o f  n i t r o g e n ,  p h o s p h o r u s  

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

{ A n d r o p o g o n  g a y a n u s ) w a s  c o n d u c t e d  in  t h e  c o l l e g e  o f  

A g r i c u l t u r e ,  V e l l a y a n i ,  d u r i n g  t he  p e r i o d  f r o m  J u l y  1993 to 

J a n  ua ry 1994.

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

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

y i e l d  a n d  s e e d  y i e l d  p a r a m e t e r s  l i k e  d a y s  t o  50  p e r c e n t  

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

p a n i c l e ,  n u m b e r  o f  k e r n e l s / 5 0 0  s e e d s ,  s e e d  v i a b i l i t y ,  s e e d  

g e r m i n a t i o n  s e e d  p u r i t y ,  s e e d  m o i s t u r e ,  1 0 0 0  s e e d  w e i g h t  a n d  

s e e d  y i e l d  w e r e  m e a s u r e d  a n d  r e c o r d e d .  C h e m i c a l  a n a l y s i s  

w a s  d o n e  a n d  d a t a  on  n u t r i e n t  c o n t e n t  a n d  c r u d e  f i b r e  o f  

f o d d e r  a n d  n u t r i e n t  c o n t e n t  in soi l  w e r e  a l s o  r e c o r d e d .

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

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



5 . 1 .  M o r p h o l o g i c a l  c h a r a c t e r s

5 . 1 . 1 .  H e i g h t  o f  p l a n t s

T h e  r e s u l t s  p r e s e n t e d  in t a b l e s  4 . 1 . ( a )  a n d  ( d )  

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

h e i g h t  at  f i r s t  c u t ,  w h i l e  p l a n t  h e i g h t  a t  s e c o n d  c u t  w a s  not

s i g n i f i c a n t l y  a f f e c t e d  by n i t r o g e n .  At  t h e  f i r s t  h a r v e s t ,  t he

h i g h e s t  l eve l  o f  n i t r o g e n  ( 2 2 5  k g / h a )  r e c o r d e d  20 . 11  p e r  c e n t  

i n c r e a s e  in p l an t  h e i g h t  o v e r  t h a t  o f  t he  l o w e s t  l eve l  (75 kg/

ha ) .  T h e  i n c r e a s e  in p l a n t  h e i g h t  m a y  b e  d u e  to t he

i n c r e a s e  in ce l l  d i v i s i o n  a n d  ce l l  e l o n g a t i o n  ( T i s d a l e  e f  a f ,

1985 ) .  J o h n k u t t y  ( 1 9 8 1 )  w o r k i n g  on  r ag i  r e p o r t e d  t h a t  

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

in t he  i n c r e a s e  o f  p l a n t  h e i g h t .  T h o m a s  ( 1 9 7 8 )  a n d  B a l b a t t i

( 1 9 8 0 )  a l s o  r e p o r t e d  a s i g n i f i c a n t  i n c r e a s e  in p l a n t  h e i g h t  in 

h y b r i d  n a p i e r .  S i m i l a r  t r e n d  w a s  o b s e r v e d  in g i a n t  A n j a n

g r a s s  ( C e n c h r u s  ci l iar i . s ) by  Ra i  a n d  S h a n k a r a n a r a y a n a n (  1 9 8 1)

a nd  iri g u i n e a  g r a s s  by K r i s h n a n  ( 1 9 9 3 ) .

At  t he  t i m e  o f  s e c o n d  c u t  m u c h  o f  t he  n u t r i e n t s

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

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

p l a n t  h e i g h t  a t  t he  t i m e  o f  s e e d  cu t .  R a m a k r i s b n a n  N a i r



( 1 9 6 3 )  w o r k i n g  on  r ag i ,  r e p o r t e d  t h a t  p l a n t  h e i g h t  at  the  2 nd 

s t a g e  ( 6 0  D A S )  w a s  not  s i g n i f i c a n t l y  i n f l u e n c e d  by n i t r o g e n  

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

e a r h e a d s  a t  t h e  f i n a l  s t a g e .

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

p o t a s s i u m  d i d  not  s h o w  s i g n i f i c a n t  e f f e c t  on  p l a n t  h e i g h t  at

t h e  f i r s t  a n d  s e c o n d  c u t .  A n o n - s i g n i f i c a n t  e f f e c t  o f  

p h o s p h o r u s  on  p l a n t  h e i g h t  w a s  r e p o r t e d  by  Ra i  a n d  

S h a n k a r a n a r a y a n a n  ( 1 9 8 1 )  in p u s a  g i a n t  a n j a n  ( C e n c h r u s  

c i l i a n . s ) .  S i m i l a r l y  T h a k u r i a  ( 1 9 9 3 )  w o r k i n g  o n  t e o s i n t e ,  

( E u c h l a e n a  m a x i c a n a ) ,  r e p o r t e d  t ha t  a p p l i c a t i o n  o f  p o t a s h  d i d  

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

p l a n t s .

5 . 1 . 2 .  N u m b e r  o f  t i l l e r s

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

4. I . ( b )  a n d  ( e )  r e v e a l e d  t h a t  n i t r o g e n  f e r t i l i z e r  s i g n i f i c a n t l y  

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

T h e  h i g h e s t  l eve l  o f  n i t r o g e n  c a u s e d  an i n c r e a s e  o f  4 0 . 32  pe r  

c e n t  a n d  2 1 7  p e r  c e n t  in r e s p e c t  o f  t i l l e r  n u m b e r  at  t he

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

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



t i l l e r  f o r m a t i o n  is l e s s  t h a n  t h a t  a t  l !l cu t .  T h i s  m a y  a l s o

he  d u e  to t he  d e a t h  o f  e a r l y  f o r m e d  t i l l e r s  It is a we l l

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

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

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

p r o d u c t i o n  in t he  g r a s s .  S i m i l a r  r e s u l t s  w e r e  o b t a i n e d  by 

T h o m a s  ( 1 9 7 8 )  in h y b r i d  n a p i e r ,  Ra i  a n d  S h a n k a r a n a r a y a n a n

( 1 9 8 1 )  in g i a n t  a n j a n  g r a s s  ( Ci ’nchru.s c i l m r i s )  S a n g a k k a r a

( 1 9 8 8 )  a n d  K r i s h n a n  ( 1 9 9 3 )  in g u i n e a  g r a s s .

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

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

T h i s  m a y  be  d u e  to t he  h i g h  p h o s p h o r u s  c o n t e n t  o f  t he  so i l  

a s  s h o w n  in t a b l e  3 . 1 .  N o  s i g n i f i c a n t  i n f l u e n c e  on t i l l e r  

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

a n d  S h a n k a r a n a r a y a n a n  ( 1 9 8 1 )  in g i a n t  a n j a n  g r a s s  { ( ' enc hr us  

c i l i a r i s ) .  S i m i l a r  t r e n d  w a s  o b t a i n e d  by  K r i s h n a n  ( 1 9 9 3 )  in 

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

not  i n f l u e n c e  t i l l e r  p r o d u c t i o n  in t he  g r a s s .

At  t he  t i m e  o f  s e c o n d  h a r v e s t ,  N P  i n t e r a c t i o n  wa s  

f o u n d  to be  s i g n i f i c a n t .  It is a c o m m o n  o b s e r v a t i o n  t h a t  

i n c r e a s e d  g r o w t h  r e q u i r e s  m o r e  o f  b o t h  N a n d  P, t he



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

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

( S u m n e r  a n d  F a r i n a ,  1 9 8 6 ) .  T h i s  g r o w t h  s t i m u l a t i o n  m i g h t

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

5 . 1 . 3 .  N u m b e r  o f  l e a v e s

T h e  r e s u l t s  p r e s e n t e d  in t a b l e s  4 . 1 ( c )  a n d  (f)

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

l e a v e s  at t he  f i rst  a nd  s e c o n d  cut

A j i t h k u m a r  ( 1 9 8 4 )  w o r k i n g  o n  r i c e  r e p o r t e d  t h a t  

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

p l a n t s  as  w a s  s e e n  by a h i g h e r  n u m b e r  o f  l e a v e s .  S i mi l a r  

r e s u l t s  on  t h e  i n c r e a s e  in t h e  l e a f  n u m b e r  by  N P K

a p p l i c a t i o n  w a s  r e p o r t e d  in r i c e  p l a n t s  by S u m b a l i  a nd  G u p t a

( 1 9 7 2 ) .  M o r e  o v e r  t h e  t r e n d  n o t i c e d  in t h i s  t r i a l  c o n f i r m s

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

v e g e t a t i v e  g r o w t h  ( T i s d a l e  a n d  N e l s o n ,  19 75 ) .  S o b h a n a  

( 1 9 8 3 )  w o r k i n g  on  r i c e  r e p o r t e d  a s i g n i f i c a n t  i n c r e a s e  in t he

n u m b e r  o f  l e a v e s  / hi l l  d u e  t o  i n c r e a s e d  n u t r i t i o n  at  all

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

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

n i t r o g e n  ( 3 0 : 4 0 : 4 0  k g / h a  N P K ) .



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

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

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

s e c o n d  cu t .  At  t he  t i m e  o f  s e c o n d  cu t ,  t h e  c o m b i n a t i o n  N (P, 

( 2 2 5  kg  N + 50  kg  P 20 5) r e c o r d e d  t h e  m a x i m u m  n u m b e r  o f

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

c o m b i n a t i o n  N ^ ,  ( 7 3  kg  N + 100 kg  P 20 5). N , P , w a s

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

c o m b i n a t i o n s .

P o t a s s i u m  d i d  no t  i n f l u e n c e  n u m b e r  o f  l e a v e s  at  t h e  

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

r e d u c t i o n  in n u m b e r  o f  l e a v e s .  It is s e e n  t h a t  t h e  h i g h e r

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

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

i m b a l a n c e  o f  t h e  n u t r i e n t s .  R e n e a u  e l  aj_ ( 1 9 8 3 )  a l s o  

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

5 . 2 .  E f f e c t  o f  t r e a t m e n t s  on f o d d e r  c h a r a c t e r s

5 . 2 . 1 .  G r e e n  m a t t e r  y i e l d

I r o m  t he  r e s u l t s  p r e s e n t e d  in t a b l e s  4 . 2 ( a )  a nd  ( b ) .



it c a n  be  s e e n  t h a t  f o d d e r  y i e l d  wa s  s i g n i f i c a n t l y  i n c r e a s e d  

by n i t r o g e n  l e a v e l s .  D u r i n g  t he  f i r s t  c u t ,  t h e  N ,  l e ve l  ie 

2 2 5  k g / h a  p r o d u c e d  22 p e r c e n t  i n c r e a s e  in f o d d e r  y i e l d  o \ e r  

t h a t  o f  N 2 l e ve l  ( 1 5 0  k g / h a ) ,  w h i l e  N 2 ( 1 5 0  k g / h a )  p r o d u c e d

51 p e r c e n t  i n c r e a s e  in f o d d e r  y i e l d  o v e r  t h a t  o f  N,  l eve l  (75

k g / h a ) .  D u r i n g  t he  s e c o n d  c u t ,  t he  h i g h e s t  l e v e l  o f  n i t r o g e n  

c a u s e d  48  p e r c e n t  i n c r e a s e  in f o d d e r  y i e l d  o v e r  t h a t  o f  t he  

l o w e s t  l ev e l  t r i ed .

T h i s  i n c r e a s e  in f r e s h  w e i g h t  m a y  be  d u e  to t he

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

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

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

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

o f  p l a n t s  as  e v i d e n c e d  by t a l l e r  p l a n t s  n o t i c e d  in t c o s i n t e  by

T h a k u r i a  ( 1 9 9 3 ) .  F r o m  t he  r e s u l t s  o b t a i n e d  by M u k e r j i  a n d  

C h a t t e r j i  ( 1 9 5 5 ) ,  B o s e  ( 1 9 6 5 ) ,  T i w a r i  ( 1 9 6 5 )  a n d  R e l w a n i  a nd  

B a g g a  ( 1 9 6 8 ) ,  u n d e r  d i f f e r e n t  a g r o c l i m a t i c  c o n d i t i o n s ,  it 

b e c a m e  e v i d e n t  t ha t  n i t r o g e n  a p p l i c a t i o n  is v e r y  e s s e n t i a l  for  

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

Dvvi vedi  e t  al ( 1 9 9 1 b )  w o r k i n g  on t h i n  n a p i e r  g r a s s  

( I ’c n m s c l u r n  p o l y s i a c h y o n )  a l s o  f o u n d  t ha t  h e r b a g e  p r o d u c t i o n  

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



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

w a s  not  s i g n i f i c a n t l y  i n f l u e n c e d  by a p p l i c a t i o n  o f  p h o s p h o r u s  

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

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

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

N a r w a l  e t  a F  ( 1 9 7 7 )  r e p o r t e d  t h a t  in d i n a n a t h  g r a s s ,  

p h o s p h o r u s  a p p l i c a t i o n  s h o w e d  no  d e f i n i t e  t r e n d  In t he  f i r s t  

y e a r  a p p l i c a t i o n  o f  60  k g  P 20 5 / h a  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  g r e e n  f o d d e r  y i e l d  o v e r  c o n t r o l ,  b u t  t h e  d i f f e r e n c e  

b e t w e e n  0 a n d  30  kg  P 20 5 / h a  a nd  30 a n d  6 0  P , 0 3 / h a  w e r e  

n o t  a p p r e c i a b l e .  K r i s h n a n  ( 1 9 9 3 )  w o r k i n g  o n  g u i n e a  g r a s s  

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

f o d d e r  y i e l d

S m i t h  ( 1 9 7 9 )  w o r k i n g  on s w i t c h  g r a s s  ( P a m c u m  

v i r g u i u n i )  r e p o r t e d  t h a t  t h e  v e g e t a t i v e  g r o w t h  w a s  not  

f a v o u r e d  by  p o t a s s i u m .  S i m i l a r l y ,  T h a k u r i a  ( 1 9 9 3 )  w o r k i n g  

on  t e o s i n t e  ( I ' u c h l a c n a  m a x t c a n a )  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  p o t a s h  d i d  not  g i v e  any  s i g n i f i c a n t  r e s p o n s e  to 

l o d d e r  y i e l d s .  NP  i n t e r a c t i o n  wa s  f o u n d  to be  s i g n i f i c a n t  at  

b o t h  t he  h a r v e s t s .  S u m n e r  a n d  F a r i n a  ( 1 9 8 6 )  r e p o r t e d  t h a t  

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



N i n d u c e d  i n c r e a s e  in P a b s o r p t i o n  by t he  p l a n t .

5 . 2 . 2 .  D r y  f o d d e r  y i e l d

T h e  r e s u l t s  p r e s e n t e d  in t a b l e  4 . 2 . ( c )  r e v e a l e d  t h a t  

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

a p p l i c a t i o n .  N ,  l e v e l  ( 2 2 5  k g  N / h a )  c a u s e d  3 9 . 7 9  p e r c e n t  

i n c r e a s e  in d r y  f o d d e r  y i e l d  o v e r  t ha t  o f  N,  ( 7 5  k g / h a )  t he  

l o w e s t  l ev e l .

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

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

r e c o r d e d  m o r e  d ry  m a t t e r  a s  n o t i c e d  in t h i s  s t u d y .  F u r t h e r  

i n c r e a s e  in n i t r o g e n  a p p l i c a t i o n ,  c a u s i n g  a n  i n c r e a s e  in

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

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

w e i g h t s .  A l o n g  w i t h  t he  o v e r  a l l  g r o w t h ,  t he  i n c r e a s e  in t he  

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

dr y  m a t t e r  p r o d u c t i o n  T h i s  is in a c c o r d a n c e  w i t h  t h e  

f i n d i n g s  o f  D w i v e d t  a n d  K a n o d i a  ( 1 9 8 6 )  in s e t a r i a  g r a s s

(S e t a r i a  s ph uc e l a t a ) .  S i m i l a r  r e s u l t s  w e r e  o b t a i n e d  by l l a g g a r  

( 1 9 6 6 )  in g a m b a  g r a s s  (A m l m p n g n n  y a y a n u s ). G a n g u l i  e l  a f  

( 1 9 7 6 )  in f o d d e r  o a t s ,  T a n e j a  e t  ad. ( 1 9 8 1 )  in b a r l e y  a n d  

I h a k u r i a  ( 1 9 9 3 )  in t e o s i n t e .



T h e  r e s u l t s  s h o w e d  t h a t  p h o s p h o r u s  d i d  not  h a \ e  a n y  

s i g n i f i c a n t  e f f e c t  on  d r y  f o d d e r  y i e l d .  F a r o d a  ( 1 9 7 0 )  a l s o  

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

m a t t e r  y i e l d  in b l a c k  a n j a n  ( ( ' c n ch r u s  c i h a r i s ) .

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

t he  d r y  f o d d e r  y i e l d s .  S m i t h  ( 1 9 7 9 )  w o r k i n g  on  s w i t c h  g r a s s  

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

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

T h i s  m a y  be  d u e  to t he  i m b a l a n c e  o f  n u t r i e n t s .  R e n e a u  et  al_. 

( 1 9 8 3 )  s u g g e s t e d  t h a t  a b a l a n c e  b e t w e e n  n u t r i e n t s  is 

i m p o r t a n t .  S i m i l a r l y  T h a k u r i a  ( 1 9 9 3 )  w o r k i n g  on  t e o s i n t e  

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

f o d d e r  y i e l d s  a n d  B e r r o t e r a n  ( 1 9 8 9 )  w o r k i n g  o n  d r y  m a t t e r  

p r o d u c t i o n  in g a m b a  g r a s s  (An i i ropngnn  g a y a n u s )  a n d  Di g i t ar i a  

s w a z t l a n J c n s i s  r e p o r t e d  t h a t  g a m b a  g r a s s  d i d  no t  r e s p o n d  to 

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

5 . 3 .  N u t r i e n t  c o n t e n t  in f o d d e r

T h e  r e s u l t s  p r e s e n t e d  in t a b l e s  4 . 3 . (  a ) ,  ( b ) a nd  ( c ) 

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

s i g n i f i c a n t l y  i n f l u e n c e d  by 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  

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



W a l m s l e y  e l  a l .  ( 1 9 7 8 )  w o r k i n g  o n  h y b r i d  n a p i c r  

g r a s s  a n d  T h a n g a m u t h u  c l  al .  ( 1 9 7 4 )  w o r k i n g  on  f o d d e r

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

by n i t r o g e n  u p t o  3 4 0  k g / h a  a n d  150 k g / h a  r e s p e c t i v e l y .  Ba h l

e l  a l  ( 1 9 7 0 )  o b s e r v 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  d i d  n o t  

i n f l u e n c e  t h e  c r u d e  p r o t e i n  c o n t e n t  in b l a c k  a n j a n  { Ce n c h r u s  

c i l i a r i s ) .

R e h e j a  ( 1 9 6 6 )  r e p o r t e d  t h a t  a p p l i c a t i o n  o f  l a r g e  

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

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

r e d u c t i o n  o f  p r o t e i n  s y n t h e s i s .  B h u i y a  et  a l  ( 1 9 7 9 )  w o r k i n g  

on  r i c e  r e p o r t e d  t h a t  p o t a s s i u m  h a d  no  s i g n i f i c a n t  e f f e c t  on

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

F r o m  t he  a b o v e  r e s u l t s  we  c a n  s e e  t h a t  p h o s p h o r u s

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

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

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

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

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

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

w i t h  t h e  r e s u l t s  o b t a i n e d  by  B a h l  cl  a l  ( 1 9 7 0 )  in b l a c k



a n j a n  ( ( ' c n c h r u s  c t l i a r i s )  a n d  F a l a d c  ( 1 9 7 5 )  in g a m b a  g r a s s

( A n d r o p o g o n  g a y a n u s ) .  K r i s h n a n  ( 1 9 9 3 )  w o r k i n g  on  g u i n e a  

g r a s s  a l s o  go t  t h e  s a m e  t r e n d .

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

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

c o n t e n t  in f o d d e r  as  r e p o r t e d  by  K r i s h n a n  ( 1 9 6 8 )  in r ice .

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

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

t h e  p o t a s s i u m  c o n t e n t  in t h e  f o d d e r .  T h i s  m a y  be  d u e  to

t he  a n t a g o n i s m  b e t w e e n  a m m o n i u m  a n d  p o t a s s i u m  i o n s  ( L o u c ,

1 980 ) .

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

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

r e p o r t e d  by T h a n d a p a n i  a n d  R a o  ( 1 9 7 4 )  in r i ce .

P o t a s s i u m  a p p l i c a t i o n  wa s  f o u n d  to  i n c r e a s e  t he  

p o t a s s i u m  c o n t e n t  o f  t he  f o d d e r .  J o h n k u t t y  ( 1 9 8 1 )  w o r k i n g  on 

R a g i  r e p o r t e d  t h a t  t he  p o t a s s i u m  c o n t e n t  o f  s t r a w  in Ra g i

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

r e s u l t  w a s  o b t a i n e d  by S u b r a m a n i a n  ( 1 9 6 9 )  in r agi



T i w a r i  a n d  V a n d a n a  N i g a m  ( 1 9 8 5 )  i n v e s t i g a t e d  t h e  

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

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

a p p l i c a t i o n  m a r k e d l y  e n h a n c e d  K u p t a k e  a n d  K c o n c e n t r a t i o n .

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

T h e  r e s u l t s  p r e s e n t e d  in t a b l e s  4 . 4 . ( a ) ,  ( b )  a n d  ( c )  

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

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

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

n i t r o g e n ,  t h e  u p t a k e  w a s  m o r e  at  h i g h e r  N l e v e l s .  T h i s  ha s  

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

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

h i g h e r  N l e v e l s .  S i m i l a r  r e s u l t s  w e r e  o b t a i n e d  by D w i v e d i

a n d  K a n o d i a  ( 1 9 8 6 )  in s e t a r i a  g r a s s  ( S e t a r i a  s p h a c e l a t a ) .  

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

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

t he  u p t a k e  o f  n i t r o g e n  u p t o  120 kg N / h a .

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

e f f e c t  on  n i t r o g e n  u p t a k e  Ba h l  et  a l  ( 1 9 7 0 )  a l s o  o b s e r v e d

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

a n j a n  g r a s s  ( C e n c h r u s  c i h a r i s ) .  W o r k i n g  in b a r l e y ,  M i s r a  e j



a].. ( 1 9 8 2 )  r e p o r t e d  t h a t  p o t a s s i u m  a p p l i c a t i o n  f a i l e d  t o  s h o w  

a ny  n o t a b l e  i m p a c t  on  n i t r o g e n  u p t a k e  in s t r a w  u p t o  100 kg  

K 20  ha  N P  i n t e r a c t i o n  h a d  a s i g n i f i c a n t  i n f l u e n c e  on  

u p t a k e  o f  n i t r o g e n .  S u m n e r  a n d  F a r i n a  ( 1 9 8 6 )  s t a t e s  t ha t  N

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

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

e l e m e n t s .  In t h e  p r e s e n t  s t u d y  a l s o  it  is s e e n  t ha t  N a n d  

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

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

T h e  u p t a k e  o f  n i t r o g e n  w a s  m a x i m u m  at  N (P, ( 2 2 5

kg  N + 50 kg  P 20 5) a n d  wa s  m i n i m u m  a t  N tP, (75 kg N

+ 50  kg  P 20 5).

It is e v i d e n t  f r o m  t h e  r e s u l t 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  w a s  s i g n i f i c a n t l y  i n f l u e n c e d  by  l e v e l s  o f  n i t r o g e n ,  

p h o s p h o r u s  a n d  p o t a s s i u m  T h i s  m a y  be  a t t r i b u t e d  to t he  

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

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

R a t h o r e  a n d  V i j a y a k u m a r  ( 1 9 7 8 )  o b t a i n e d  s i m i l a r  r e s u l t s  in

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

m a t t e r  p r o d u c t i o n  w a s  d u e  to h i g h  P u p t a k e  at  t he  h i g h e r  

l e v e l s  o f  n i t r o g e n



uq

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

It w a s  a c c o m p a n i e d  by a n  i n c r e a s e  in t h e  P c o n t e n t  o f  t he

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

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

V i j a v a k u m a r  ( 1 9 7 8 ) .  M i s r a  c t  aL ( 1 9 8 2 )  a l s o  r e p o r t e d  

s i m i l a r  r e s u l t s  in b a r l e y .

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

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

In h i s  e x t e n s i v e  r e v i e w  A d a m s  ( 1 9 8 0 )  c o n c l u d e d  t ha t  

t o o  l i t t l e  p r o g r e s s  h a s  b e e n  m a d e  in t h i s  a r e a  ( P- K 

i n t e r a c t i o n s )  t o  p r o p o s e  v i a b l e  i n t e r a c t i o n s .  B u t  R c n c a u  ct  

a[.  ( 1 9 8 3 )  d e m o s t r a t e d  t h a t  t h e  b a l a n c e  b e t w e e n  P a n d  K wa s  

i m p o r t a n t .

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

( 1 9 7 2 )  t h a t  t he  u p t a k e  o f  p h o s p h o r u s  in t he  r i c e  v a r i e t y  C O , ,  

w a s  e n h a n c e d  by t he  a p p l i c a t i o n  o f  p o t a s s i u m  at  40  a nd  80 

k g / h a .  Bu t  in b a r l e y ,  p o t a s s i u m  a p p l i c a t i o n  f a i l e d  to s h o w  

a ny  s i g n i f i c a n t  c o n t r i b u t i o n  to  p h o s p h o r u s  u p t a k e  in g r a i n  a nd  

s t r a w  in a ny  o f  t he  s e a s o n s  ( M i s r a  e !  a f ,  1982) .



T h e  r e s u l t s  s h o w e d  t ha t  t he  u p t a k e  o f  p o t a s s i u m  was  

s ig  mi 11ea 1111y i n c r e a s e d  d u e  to n i t r o g e n  l e v e l s  R a t h o r e  a nd  

V i j a y a k u m a r  ( 1 9 7 8 )  r e p o r t e d  t h a t  t h e r e  w a s  a c o n s i s t e n t  r i se

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

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

o b t a i n e d  by E s a k k i m u t h u  e l  aT ( 1 9 7 5 )  a n d  S i n g h  a n d  M o d g a l  

( 1 9 7 8 )  in r i ce .

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

a p p l i c a t i o n  ha d  no  s i g n i f i c a n t  e f f e c t  on  u p t a k e  o f  p o t a s s i u m  

T h i s  m a y  be  d u e  to t he  m e d i u m  n u t r i e n t  s t a t u s  o f  t h e  soi l .  

( T a b l e  3 . 1 . )  L o g a n a t h a n  a n d  Ra j  ( 1 9 7 2 )  n o t i c e d  t h a t  t he  

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

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

p o t a s s i u m  a p p l i c a t i o n  h a d  no  s i g n i f i c a n t  i n f l u e n c e  on

p o t a s s i u m  u p t a k e  ( M i s r a  e l  a l ,  1982) .  N P  i n t e r a c t i o n  had

a s i g n i f i c a n t  i n f l u e n c e  in t he  u p t a k e  o f  p o t a s s i u m .  S u m n e r  

a n d  F a r i n a  ( 1 9 8 6 )  r e p o r t  t h a t  m u t u a l l y  s y n e r g i s t i c  e f f e c t  o f  

N a n d  P r e s u l t e d  in i n c r e a s e d  g r o w t h  o f  p l a n t s .  T h i s

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

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

5 . 5 .  C r u d e  f i b r e

F r o m  t he  r e s u l t s  p r e s e n t e d  in t a b l e  4 . 3  ( d) ,  it c a n  be



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

a p p l i c a t i o n  o f  n i t r o g e n .  T h i s  ma y  be  an  i n d i r e c t  e f f e c t  o f

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

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

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

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

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

in t h e  c e l l  w a l l s ,  c a u s i n g  t h e m  to  t h i c k e n .  ( B l a c k ,  1957) .

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

n o t i c e d  in t h i s  s t u d y  is in 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

R e i d  c t  a h  ( 1 9 6 7 ) ,  T i w a n a  e l  a h  ( 1 9 7 5 ) ,  R i n n e  ( 1 9 7 6 )  a n d

A b r a h a m  ( 1 9 7 8 ) .

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

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

A m o n g  t h e  i n t e r a c t i o n  e f f e c t s ,  N P  a n d  PK i n t e r a c t i o n  e f f e c t s

w e r e  f o u n d  to be  s i g n i f i c a n t

5.6 .  D a y s  to 50  p e r  c e n t  f l o w e r i n g

F r o m  t a b l e  4 . 5  ( a ) ,  it c a n  be s e e n  t ha t  n i t r o g e n  a n d

p h o s p h o r u s  h a d  no s i g n i f i c a n t  i n f l u e n c e  on  n u m b e r s  o f  d a y s

to 50 p e r  c e n t  f l o w e r i n g .



N a i r  e l  a l  ( 1 9 6 6 )  w o r k i n g  o n  m a i z e  r e p o r t e d  t h a t

e a r l i n e s s  to c o b b i n g  w a s  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 d  by t he  

v a r i o u s  n i t r o g e n  t r e a t m e n t s .  S i m i l a r l y  G e o r g e  e_t a l  ( 1 9 9 0 )  

r e p o r t e d  t h a t  m e a n  a n t h e s i s  d a t e  w a s  no t  a f f e c t e d  by n i t r o g e n

f e r t i l i z a t i o n  in s w i t c h  g r a s s  ( I’a n t c u m v i r g a t um) .

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

c a u s e d  a n  i n c r e a s e  in t h e  n u m b e r  o f  d a y s  t o  50 p e r c e n t

f l o w e r i n g .

5 . 7 .  N u m b e r  o f  p a n i c l e s / p l a n t

T h e  r e s u l t s  p r e s e n t e d  in t ab l e  4 . 5 . ( b )  s h o w  tha t  t h e r e

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

d u e  t o  n i t r o g e n  a p p l i c a t i o n .  T h e r e  w a s  3 7 . 5 5  p e r  c e n t  

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

h i g h e s t  l eve l  o f  n i t r o g e n .  T h i s  i n c r e a s e  m a y  be  d u e  to t he  

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

n i t r o g e n  T h i s  is in a c c o r d a n c e  w i t h  t he  r e s u l t  o b t a i n e d  by

H a g g a r  ( 1 9 6 6 )  in t he  s a m e  g r a s s .  S a n g a k k a r a  ( 1 9 8 8 ) ,  

D w i v e d i  e l  a l  ( 1 9 9 1 a )  a n d  K r i s h n a n  ( 1 9 9 3 )  w o r k i n g  on  

g u i n e a  g r a s s  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  s i g n i f i c a n t l y

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

o b t a i n e d  by B o o n m a n  ( 1 9 7 2 )  a n d  B a h n i s c h  a n d  H u m p h r e y s



( 1 9 7 8 )  in s c t a r i a  g r as s .

P h o s p h o r u s  a n d  p o t a s s i u m  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  t h e  n u m b e r  o f  p a n i c l e s / p l a n t .  T h i s  m a y  be  d u e  to  

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

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

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

A l e x a n d e r  e i  a f  ( 1 9 7 4  a)  a n d  S a d a n a n d a n  a n d  

S a s i d h a r  ( 1 9 7 6 )  go t  s i m i l a r  r e s p o n s e  in r i ce .  K r i s h n a n  ( 1 9 9 3 )  

a l s o  r e p o r t e d  t h a t  p h o s p h o r u s  a n d  p o t a s s i u m  h a d  no

s i g n i f i c a n t  i n f l u e n c e  o 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  in

g u i n e a  g r a s s .  N P  i n t e r a c t i o n  h a d  s i g n i f i c a n t  e f f e c t  on  t h e  

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

5 . 8 .  N u m b e r  o f  s e e d s  p e r  p a n i c l e

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

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

n i t r o g e n  ( T a b l e  4 . 5  ( e ) ) .  The h i g h e s t  n u m b e r  o f  s e e d s / p a n i c l e  

( 1 2 2 . 3 4 )  w a s  r e c o r d e d  at  t h e  l o w e s t  l eve l  o f  n i t r o g e n .  T h e r e  

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

s e e d s  p e r  s p i k e  in p e r e n n i a l  rye  g r a s s  ( I . o h u m  p c r c n n c )  as  

r e p o r t e d  bv l l c b b l e t h w a i t e  a n d  M e  L a r e n  ( 1 9 7 9 ) .  K r i s h n a n



( 1 9 9 3 )  w o r k i n g  o n  g u i n e a  g r a s s  a l s o  o b s e r v e d  a s i m i l a r  t r e n d .  

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

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

m a y  be  d u e  to t h e  i n c r e a s e d  n u m b e r  o f  panic l es  p e r  hi l l  a n d

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

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

i n f l u e n c e  on  n u m b e r  o f  s e e d s  p e r  p a n i c l e .  A l e x a n d e r  e l  a P  

( 1 9 7 4  a)  o b s e r v e d  t ha t  n u m b e r  o f  g r a i n s  p e r  p a n i c l e s  in r i c e  

w a s  u n a f f e c t 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 .  S a d a n a n d a n  a n d  

S a s i d h a r  ( 1 9 7 6 )  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  in r i c e .  

K a l y a n i k u t t y  a n d  M o r a c h a n  ( 1 9 7 4 )  r e p o r t e d  t h a t  t h e  n u m b e r  

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

a p p l i c a t i o n  o f  p o t a s s i u m .  A j i t h k u m a r  ( 1 9 8 4 )  a l s o  c o u l d  no t

f i n d  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  d i f f e r e n t  l e v e l s  o f  

f e r t i l i z e r s  in r i ce .

5 . 9 .  N u m b e r  o f  f i l l e d  g r a i n s  or  n u m b e r  o f  k e r n e l s  p e r  

5 0 0  s e e d s

f r o m  t h e  r e s u l t s  in t a b l e  4 5 ( d ) ,  it c a n  be  s e e n

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

i n f l u e n c e  o n  n u m b e r  o f  k e r n e l s .  R a m a n u j a m  a n d  R a o  ( 1 9 7 0 )  

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



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

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

( T i s d a l e  a n d  N e l s o n ,  1985) .  S i m i l a r  r e s u l t  w a s  o b t a i n e d  by 

U e x k u l l  ( 1 9 7 6 )  in r i c e .  P o t a s s i u m  d i d  n o t  h a v e  s i g n i f i c a n t

i n f l u e n c e  on  n u m b e r  o f  k e r n e l s .  R a o  e_t §1. ( 1 9 7 4 )  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  p o t a s h  u p t o  80  kg  K 20 / h a  d i d

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

p a n i c l e .

5 . 1 0 .  S e e d  y i e l d

R e s u l t s  p r e s e n t e d  in t a b l e  4 . 5  ( e )  s h o w e d  t h a t  n e i t h e r

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

s e e d  y i e l d  T h i s  m a y  be  b e c a u s e  o f  t h e  f a c t  t h a t  e v e n

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

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

in t he  n u m b e r  o f  s e e d s  p e r  p a n i c l e .  S r e e k u m a r a n  ( 1 9 8  1)

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

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

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

y i e l d  w a s  m a x i m u m  a t  t he  h i g h e s t  n i t r o g e n  t r e a t m e n t s .  He



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

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

r a t h e r  t h a n  g r a i n  p r o d u c t i o n .  R a m a n u j a m  a n d  R a o  ( 1 9 7 1 ) .  

N a i r  a n d  G e o r g e  ( 1 9 7 3 )  a n d  P i l l a i  a n d  G e o r g e  ( 1 9 7 3 )  a l s o  

r e p o r t e d  n o n  s i g n i f i c a n t  e f f e c t  o f  N in i n c r e a s i n g  the  g r a i n  

y i e l d  in r i ce .

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

t h i s  s t u d y  m a y  be  d u e  to  i t s  f a i l u r e  to i n c r e a s e  t h e  n u m b e r  

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

o b t a i n e d  by  S h u k l a  ( 1 9 6 9 ) ,  N a i r  a n d  P i s h a r o d y  ( 1 9 7 0 ) ,  A b r o l  

c t  a h  ( 1 9 8 0 ) ,  D a r g a n  c l  a h  ( 1 9 8 0 )  a n d  R o j a s  a n d  A l v a r a d o

( 1 9 8 2 ) .

P o t a s s i u m  a l s o  d i d  no t  h a v e  a ny  s i g n i f i c a n t  e f f e c t  on 

s e e d  y i e l d .  S h u k l a (  1 9 6 9 )  a n d  P a n d e y  a n d  D a s  ( 1 9 7 3 )  c o u l d  

no t  ge t  a n y  s i g n i f i c a n t  e f f e c t  o f  p o t a s s i u m  on  t h e  g r a i n  y i e l d  

o f  r i c e  A g e e b  a n d  Y o u s i f  ( 1 9 7 8 )  r e p o r t e d  t h a t  d i f f e r e n t

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

p h o s p h o r u s  h a d  no  r e s p o n s e  in r i c e .  In t h e  c a s e  o f

c o n g o s i g n a l  g r a s s  d i f f e r e n t  l e v e l s  o f  N P K  f e r t i l i z e r  had  no  

s i g n i f i c a n t  d i f f e r e n c e  on s e e d  y i e l d  ( R e s e a r c h  R e p o r t ,  1987-



T h e  r e s u l t s  o b t a i n e d  f r o m  t a b l e s  4 . 6 .  a n d  4 . 7 .  a r e  

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

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

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

i n f l u e n c e d  by p h o s p h o r u s .  T h e r e  w a s  2 9 . 5  p e r  c e n t  i n c r e a s e  

in v i a b i l i t y  at  t h e  h i g h e s t  l eve l  o f  p h o s p h o r u s  c o m p a r e d  to  

t he  l o w e s l  l evel

N i t r o g e n ,  p h o s p h o r u s  a nd  p o t a s s i u m  d i d  n o t  h a v e  any 

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

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

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

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

n i t r o g e n ,  p h o s p h o r u s  o r  p o t a s s i u m .  S e e d  m o i s t u r e  a n d  1000  

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

t r e a t m e n t s

S k o b l i n  a n d  P e r e p r a v o  ( 1 9 7 9 )  r e p o r t e d  t h a t  in 

c o c k s f o o t  g r a s s  ( ( ' h l o r i s  bar  h u l a ) ,  f e r t i l i z e r  r a t e s  d i d  no t  

a f f e c t  q u a l i t y  o f  t h e  s e e d .  S a n g a k k a r a  ( 1 9 8 8 )  w o r k i n g  on



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

( P a m c u m  m a x i m u m , J a c q )  r e p o r t e d  t h a t  t h e  d e f o l i a t i o n  a n d  

n i t r o g e n  t r e a t m e n t s  h a d  n o  s i g n i f i c a n t  e f f e c t  o n  1 0 0 0  s e e d  

w e i g h t .  In a n o t h e r  t r i a l ,  n i t r o g e n  f e r t i l i z e r  a p p l i c a t i o n  f o r  

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

V a r .  S e r i c a e  Cv.  K a z u n g u l a )  w a s  s t u d i e d  by  C r u z  c_t a] 

( 1 9 8 9 )  a n d  r e p o r t e d  t h a t  s e e d  g e r m i n a t i o n  in a l l  t r i a l s  w a s

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

( 1 9 8 9 )  w o r k i n g  on  r u z i g r a s s  ( B r a c h i a r i a  r u z i z i e n s i s ) r e p o r t e d  

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

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

p u r i t y  a n d  v i a b i l i t y .

5 . 1 2 .  S o i l  n u t r i e n t  s t a t u s

T h e  r e s u l t s  p r e s e n t e d  in t a b l e  4 . 8 .  s h o w e d  t h a t  

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

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

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

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

Th i s  c o n f i r m s  t h e  r e s u l t s  o b t a i n e d  by V e n k a t a  R a o  a n d  

B a d i g a r  ( 1 9 7 1 )  A b r a h a m  ( 1 9 7 8 )  a n d  S h a r m a  a n d  M i s r a  ( 1 9 8 8 ) .

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



t he  n i t r o g e n  s t a t u s  o f  t he  soi l .  S i m i l a r  r e s u l t  w a s  o b t a i n e d  

by C h a n d i n i  ( 1 9 8 0 ) .

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

c o n t e n t  o f  t h e  s o i l .  G e e t h a  K u m a r i  ( 1 9 8 9 )  w o r k i n g  on  

n u t r i e n t  m a n a g e m e n t  f o r  m a i z e  - f o d d e r  c o w p e a  i n t e r c r o p p i n g  

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

p o t a s s i u m  ( 1 0 0 %  o f  r e c o m m e n d e d  d o s e )  r e c o r d e d  h i g h e s t  v a l u e  

for  a v a i l a b l e  n i t r o g e n  in t he  soi l  a f t e r  t h e  e x p e r i m e n t  NP 

interact ion w a s  f o u n d  to  be  s i g n i f i c a n t .

F r o m  t h e  r e s u l t s  it  c a n  be  s e e n  t h a t  s o i l  p h o s p h o r u s  

c o n t e n t  w a s  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 d  by  n i t r o g e n  a n d  

p o t a s s i u m ,  b u t  a l l  t h e  l e v e l s  o f  p h o s p h o r u s  r e s u l t e d  in 

s i g n i f i c a n t  i n c r e a s e  in p h o s p h o r u s  s t a t u s  o f  t he  soi l .  T h i s  

c o n f i r m s  t h e  r e s u l t s  o b t a i n e d  by  K a n w a r  ( 1 9 7 8 ) .  He s t a t e d  

t h a t  p h o s p h o r u s  is a r e l a t i v e l y  i m m o b i l e  e l e m e n t  a n d  it is 

r e c o g n i s e d  t h a t  p r o p o r t i o n  o f  f e r t i l i z e r  P t a k e n  up  by  a 

s i n g l e  c r o p  is o f t e n  l o w  a n d  t he  P f e r l i t i z c r  h a v e  r e s i d u a l  

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

i n c r e a s e d  w h e n  t he  r a t e  o f  a p p l i c a t i o n  is i n c r e a s e d ,  d u e  to 

i n c r e a s e  in p h o s p h a t e  p o t e n t i a l .  R a n i p e r u m a l  e l  a[.  ( 1 9 6 9 )

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  N a n d  K h a d  no  e f f e c t  on



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

p h o s p h o r u s  c o n t e n t .

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

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

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

( 1 9 8 1 )  s t a t e d  t h a t  a s  a m o b i l e  c a t i o n ,  K is e a s i l y  s u s c e p t i b l e  

t o  l o s s  t h r o u g h  l e a c h i n g .  H o w e v e r  K f i x a t i o n  c o u n t e r a c t s  t h e  

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

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

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

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

( J o h n k u t t y ,  1981) .

5 . 1 3 .  E c o n o m i c s  o f  c u l t i v a t i o n

F r o m  t h e  r e s u l t s  p r e s e n t e d  in t a b l e  4 . 9 . ,  it c a n  be

s e e n  t h a t  t h e  h i g h e s t  n e t  r e t u r n s  a n d  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  is r e c o r d e d  by t he  t r e a t m e n t  c o m b i n a t i o n  T,  T h i s  is'  I (>

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

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

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

c o m b i n a t i o n  T |(i w a s  f o l l o w e d  by T |i;, w h i c h  r e c o r d e d  t he  

s e c o n d  h i g h e s t  f o d d e r  y i e l d  a n d  t h e  h i g h e s t  s e e d  y i e l d
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6.  S U M M A R Y

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

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

f r o m  J u l y  1993  t o  J a n u a r y  1994 .  T h e  o b j e c t i v e  o f  t h e

e x p e r i m e n t  wa s  to f i n d  o u t  the  e f f e c t  o f  n i t r o g e n ,  p h o s p h o r u s  

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

( A n d r o p o g o n  g a y a n u s ) .  T h e  e x p e r i m e n t  w a s  l a i d  o u t  in 

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

h a v i n g  t h r e e  b l o c k s  in e a c h  r e p l i c a t i o n .  T h e r e  w e r e  t w e n t y  

s e v e n  t r e a t m e n t  c o m b i n a t i o n s  o f  t h r e e  l e v e l s  each o f  nitrogen 

(75, 150 and 225 kg/ha), phosphorus (50, 75, 100 kg/ha) and potassium  

(50, 75, 100 kg/ha).

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

1. P l a n t  h e i g h t  a t  f i r s t  h a r v e s t  w a s  s i g n i f i c a n t l y  

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

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

( 2 2 5  k g / h a ) .  B u t  p h o s p h o r u s  a n d  p o t a s s i u m  d i d  not  

h a v e  a n y  s i g n i f i c a n t  e f f e c t .  At  t h e  t i m e  o f  s e c o n d

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

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



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

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

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

i nc  re  m e n t a l  l e v e l s  o f  n i t r o g e n .  P h o s p h o r u s  a n d  

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

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

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

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

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

t he  m a x i m u m  n u m b e r  o f  l e a v e s .  P h o s p h o r u s  d i d  not  

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

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

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

h a r v e s t .

F r e s h  f o d d e r  y i e l d  a t  b o t h  t h e  h a r v e s t s  w e r e  

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

T h e  h i g h e s t  l e v e l  o f  n i t r o g e n  ( 2 2 5  k g / h a )  r e c o r d e d  

t h e  m a x i m u m  f o d d e r  y i e l d  in b o t h  t h e  h a r v e s t s .  

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

i n t e r a c t i o n  e f f e c t s ,  N P  i n t e r a c t i o n  w a s  f o u n d  to  be



5 M a x i m u m  dr y  f o d d e r  y i e l d  w a s  r e c o r d e d  at  t he  

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

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

r e d u c t i o n  in d r y  f o d d e r  y i e l d ,

6 N i t r o g e n  c o n t e n t  in f o d d e r  w a s  n o t  i n f l u e n c e d  by 

NP K a p p l i c a t i o n .  But  t he  c o n t e n t  o f  p h o s p h o r u s  wa s  

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

n i t r o g e n  a n d  p o t a s s i u m  d i d  not  h a v e  a n y  s i g n i f i c a n t  

e f f e c t .  f h e  p h o s p h o r u s  c o n t e n t  w a s  h i g h e s t  at  t he  

h i g h e s t  l e v e l  o f  p h o s p h o r u s  ( 1 0 0  k g / h a ) .  T h e  

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

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

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

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

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

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

p o t a s s i u m  l e v e l s  d i d  no t  h a v e  s i g n i f i c a n t  e f f e c t  on 

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

p o t a s s i u m  d e c r e a s e d  t h e  u p t a k e  o f  p h o s p h o r u s  PK



i n t e r a c t i o n  w a s  f o u n d  to be  s i g n i f i c a n t .  U p t a k e  o f  

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

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

d i d  no t  h a v e  a s i g n i f i c a n t  i n f l u e n c e .

8 C r u d e  f i b r e  c o n t e n t  w a s  s i g n i f i c a n t l y  r e d u c e d  by

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

p r o g r e s s i v e  r e d u c t i o n  in t h e  f i b r e  c o n t e n t  w i t h  an  

i n c r e a s e  in t h e  l e v e l s  o f  f e r t i l i z e r s .  N P  a n d  PK 

i n t e r a c t i o n  e f f e c t s  w e r e  s i g n i f i c a n t .

9.  N u m b e r  o f  d a y s  t o  50  p e r  c e n t  f l o w e r i n g  w a s  n o t

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

i n c r e a s e .  T h e  m a x i m u m  n u m b e r  o f  d a y s  t o  50 per  

cent  f l ower i ng  wa s  r ec o r de d  by the l evel  75 kg K 20 / h a .

10.  T h e r e  w a s  a s i g n i f i c a n t  i n c r e a s e  in t h e  n u m b e r  o f

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

h i g h e s t  l e v e l  o f  n i t r o g e n  ( 2 2 5  k g / h a )  r e c o r d e d  t h e  

m a x i m u m  n u m b e r  o f  p a n i c l e s .  P h o s p h o r u s  a n d  

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

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

w a s  f o u n d  t o  b e  s i g n i f i c a n t .



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

r e d u c e d  by h i g h e r  l e v e l s  o f  n i t r o g e n .  M i n i m u m  

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

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

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

12.  T h e  n u m b e r  o f  k e r n e l s / 5 0 0  s e e d s  w a s  s i g n i f i c a n t l y  

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

l e v e l  o f  p h o s p h o r u s  ( 1 0 0  k g / h a )  r e c o r d e d  t he  

m a x i m u m  n u m b e r  o f  k e r n e l s .  N u m b e r  o f  k e r n e l s  

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

l e ve l s .

13.  S e e d  v i a b i l i t y  a s  p e r c e n t a g e  o f  k e r n e l s  w a s  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 d  by  t h e  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 ,  p h o s p h o r u s  o r  p o t a s s i u m .  B u t  s e e d  

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

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  a n d  t h e  h i g h e s t  

v i a b i l i t y  w a s  r e c o r d e d  a t  100 k g  P 20 5 / ha.

14.  S e e d  g e r m i n a t i o n  a s  p e r c e n t a g e  o f  k e r n e l s  w a s  not  

i n f l u e n c e d  by  t h e  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 ,  

p h o s p h o r u s  o r  p o t a s s i u m .  Bu t  s e e d  g e r m i n a t i o n  as 

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



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

r e c o r d e d  at  100 kg  0 / ^  / ha .

15.  W i t h  i n c r e a s e  in n i t r o g e n  l e v e l s ,  t h e r e  w a s  an  

i n c r e a s e  in s e e d  p u r i t y ,  b u t  t he  i n f l u e n c e  w a s  not  

s i g n i f i c a n t  P h o s p h o r u s  l e v e l s  s h o w e d  no  i n f l u e n c e

on s e e d  p u r i t y .  B u t  i n c r e a s e  in p o t a s s i u m  l e v e l s ,  

r e d u c e d  s e e d  p u r i t y .

16. T h e r e  w a s  a p r o g r e s s i v e  r e d u c t i o n  in s e e d  m o i s t u r e  

c o n t e n t  w i t h  i n c r e m e n t a l  l e v e l s  o f  n i t r o g e n .  Bu t  t he

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

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

m o i s t u r e

17.  1 0 0 0  s e e d  w e i g h t  w a s  n o t  i n f l u e n c e d  by  e i t h e r

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

18.  M a x i m u m  s e e d  y i e l d  w a s  r e c o r d e d  a t  t h e  h i g h e s t  

l e v e l  o f  n i t r o g e n ,  b u t  t h e  i n f l u e n c e  w a s  no t  

s i g n i f i c a n t .  P h o s p h o r u s  a n d  p o t a s s i u m  h a d  no  e f f e c t .

19. N i t r o g e n  c o n t e n t  o f  t he  soi l  a f t e r  t h e  e x p e r i m e n t  w a s  

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



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

n i t r o g e n  s t a t u s  in so i l .  P h o s p h o r u s  a l s o  h a d  a 

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

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

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

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

I n c r e a s e  in n i t r o g e n  a n d  po t  a s s  i urn f c r t i  I i z c r  l e v e l s  

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

p h o s p h o r u s  s h o w e d  no  s i g n i f i c a n t  i n f l u e n c e .
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A b r a h a m ,  C . T .  ( 1 9 7 8 ) .  P e r f o r m a n c e  o f  D i n a n a t h  g r a s s

( I’e n n i s e t u m  p c J i c e l l a l u m  T r i m )  as  i n f l u e n c e d  by 

n i t r o g e n  a n d  l i m e  a p p l i c a t i o n s .  M S c  ( A g )  

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

U n i v e r s i t y .

A b r o l ,  I P , C h h a b r a ,  R. ,  D a r g a n ,  K.S.  a n d  G a u l ,  B .1.  ( 1 9 8 0 )

S a v e  on  p h o s p h a t e  f e r t i l i z e r s  in a l k a l i  so i l

r c c l a m m a t i o n  I n d i a n  Fmg.  3 0 ( 6 )  13-15.

* A d a m s ,  F. ( 1 9 8 0 ) .  I n t e r a c t i o n  o f  p h o s p h o r u s  w i t h  o t h e r

e l e m e n t s  in so i l  a n d  p l a n t s .  In. R. C D i n a u e r

( e d ) .  T h e  r o l e  o f  p h o s p h o r u s  i_n a g r i c u l t u r e .

A m e r i c a n  s o c i e t y  o f  A g r o n o m y ,  M a d i s o n ,  WI.  pp 

6 5 5 - 6 8 0 .

A g a r w a l ,  M . M .  ( 1 9 7 8 ) .  U f f c c t  o f  n i t r o g e n ,  p h o s p h o r u s  a n d  

p o t a s h  on  t he  y i e l d ,  u p t a k e  a n d  q u a l i t y  o f  r i ce  

I n d i a n  J. A g r i c . Res .  ] 2 ( 1 )  3 5 - 5 6 .

A g e e b ,  O . A . A .  a n d  Y o u s i f ,  Y.H.  ( 1 9 7 8 ) .  P a n d  K n u t r i t i o n

o f  r i ce .  { Ory za  s a l i v a  L. )  in t h e  I n d i a n  K c n a n a  

Us.P A g r i c . 13 ( 1 )  .33-39.

A j i t h k u m a r ,  R. ( 1 9 8 4 ) .  F e r t i l i z e r  m a n a g e m e n t  t r i a l  for  t he  r i ce



v a r i e t y  M a s h u r i  tin ( ini '  m u n d a k a n  s e a s o n  

M S c i A g )  t h e s i s  s u b m i t t e d  to Ker n  I a A g r i c u l t u r a l  

U n i v e r s i t y .

A l e x a n d a r ,  K . M . ,  S a d a n a n d a n ,  N.  a n d  S a s i d h a r ,  V.K.  (]  *>74a ).

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 ,  T r i v c n i .  A_gn Re s  J. 

K e r a l a  11 ( 2 )  : 109- 113 .

A l e x a n d e r ,  K . M . ,  S a d a n a n d a n ,  N. a n d  S a s i d h a r ,  V. K.  ( 1 9 7 4 b )  

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  on  t h e  u p t a k e  o f  p h o s p h o r u s  by r i ce  

v a r i e t y ,  T r i  v e n i .  A g r i . Re s .  J. K e r a l a .  1 2 ( 2 )  

1 4 0 - 1 4 4 .

A n d r e w ,  C . S .  a n d  R o b i n s ,  M b. ( 1 9 7 0 )  in.  A d v . A g r o n  22 

2 - 6 6 .

A n n u a l  R e p o r t .  ( 1 9 7 2 ) .  C o m p a r a t i v e  p e r f o r m a n c e  o f  d i f f e r e n t  

v a r i e t i e s  o f  d i n a n a t h  g r a s s  in r e l a t i o n  to t h e i r  N 

a n d  P r e q u i r e m e n t .  A n n u a l  R e p o r t  o f  jM I  I nd i a  

C o - o r d i n a t e d  P r o j e c t  f o r  r e s e a r c h  on  f o r a g e  

c r o p s . J a b a l p u r . 1 9 7 1 - 7 2 .

A n n u a l  R e p o r t  ( 1 9 7 6 ) .  C o m p a r a t i v e  p e r f o r m a n c e  o f  d i f f e r e n t



v a r i e t i e s  o f  b a j r a  / d i n a n a t h  g r a s s  u n d e r  

d i f f e r e n t  l e v e l s  o f  N a n d  P m a n u r i n g  A n n u a l  

R e p o r t  o f  Al l  I n d i a  C o - o r d i n a t e d  P r o j e c t  for  

r e s e a r c h  on  F o r a u e  c r o p s . R a h u r i . 1 9 7 5 - 7 6

A n n u a l  R e p o r t .  ( 1 9 7 7 ) .  F o r a u c  R e s e a r c h  a i  P a n t n a t ’a r . 1974-  

77.  P r e s e n t e d  at  4 t h  a n n u a l  w o r k s h o p  on  Al 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  on  F o r a g e  C r o p s ,  

h e l d  a I K i l K I ,  J l i a n s i ,  f r o m  O c t o b e r  I ( I - I ? .  

1977 .

A n n u a l  R e p o r t .  ( 1 9 7 8 ) .  R e s p o n s e  o f  d i n a n a t h  g r a s s  to v a r y i n g  

l e v e l s  o f  N a n d  P. A n n u a l  r e p o r t  o_f Al l  I n d i a  

C o - o r d i n a t e d  P r o j e c t  f o r  R e s e a r c h  on  F o r a u e  

c r o p s . V e l l a v a n i . 1 9 7 7 - 7 8 .

* A y e r z a ,  R. ( 1 9 8 0 ) .  H f f e c t s  o f  p h o s p h a t e  f e r t i l i z e r  on  the  

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

c i l i a r i s . L )  R e v i s t a  de  c i e n c i a s  A t z r a r i a s . 1(3)  99-

1 0 2 .

B a h l ,  D . B . ,  B h a i d ,  H. U.  a n d  S r i v a s t a v a ,  J .P .  ( 1 9 7 0 ) .  I n f l u e n c e  

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

a n d  q u a l i t y  o f  p a s t u r e  in M a l w a .  F i r s t  w o r k s h o p  

on  f o r a g e  c r o p s  a t  t h e  H a r y a n a  A g r i c u l t u r a l  

U n i v e r s i t y ,  H i s s a r ,  1 7 - 19 ,  S e p t e m b e r .



B a h n i s c h ,  L.

B a l b a t t i ,  M.

B a v a p p a ,  K . V

* B e r r o t c r a n ,

B h a n d a r i ,  D.

B h u i y a ,  Z . H . ,

4., a n d  H u m p h r e y s ,  L.R.  ( 1 9 7 7 ) .  U r e a  a p p l i c a t i o n  

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

o f  S e l a r i a  u n c c p s  Cv .  N a r o k .  A u s t . J. E x p . 

A g r i c . A n i m . H u s b . 1 7 ( 8 7 )  6 2 1 - 6 2 8 .

>. ( 1 9 8 0 ) .  E f f e c t  o f  N i t r o g e n  l e v e l s  a n d  r o w

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

g r o w n  w i t h  a n d  w i t h o u t  a l e g u m e  M S e  ( A g )  

t h e s i s  s u b m i t t e d  t o  K e r a l a  A g r i c u l t u r a l  

U n i v e r s i t y .

A. a n d  R a o ,  K. H.  ( 1 9 5 6 ) .  T h e  r e s p o n s e  o f  r i ce  

to l i m e  a n d  p o t a s h  m a n u r i n g  in s o u t h  K a n a r a  

M a d r a s  A g r i c . J.  4 3 ( 1 0 )  5 0 5 - 5 0 7 .

J . L .  ( 1 9 8 9 ) .  R e s p o n s e  o f  A n d r o p o g o n  g a y a n u s  

a n d  D i g i / a r i a  s w a z i l a n d e n s i s  t o  f e r t i l i z e r  in 

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

1 1 ( 3 )  : 2-7 .

C. a n d  V i r m a n i ,  S . M.  ( 1 9 7 2 ) .  E f f e c t  o f  n i t r o g e n  

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

f e r t i l i z e r  p h o s p h o r u s  by  m a i z e  ( Z e a  m a y s  L. )  

I n d i a n  J. A g r i c . S c i . 4 2 ( 5 )  3 7 5 - 3 8 0 .

I s l a m ,  S . M . N . ,  H a q u c ,  M. S .  a n d  M i a n ,  M . M . H .



* B i l b a o ,

B l a c k ,  C . A

* B l u n t ,

B o g d a n ,  A

B o k d e ,  S.

( 1 9 7 9 ) .  E f f e c t  o f  N , P , K  f e r t i l i z e r s  on  t he  

p e r f o r m a n c e  o f  D h a r i a l  r i c e .  Y i e l d  a n d  p r o t e i n

c o n t e n t .  B e n g l a d e s h  J_. S c i e n t . I n d . Re s  14 ( 3 / 4 )

: 3 1 1 - 3 1 5 .

B. ,  P e b l c s ,  G.  a n d  M a t i a s ,  C.  ( 1 9 7 9 )  N i t r o g e n

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

('  c n c h r u s  c i l m r i s  L. Cv .  B i l o e l a ,  P a s t o s Y 

F o r r a g c s . 2 ( 3 )  4 2 1 - 4 3 4 .

( 1 9 5 7 ) .  So i l  p l a n t  r e l a t i o n s h i p s . J o h n  W i l e y  a n d  

Sons .  Inc.  N e w y o r k ,  2 ni' Ed.  1968.  1-792.

C G.  a n d  H u m p h r e y s ,  L R. ( 1 9 7 0 )  P h o s p h a t e  

r e s p o n s e  o f  m i x e d  s t a n d s  a t  Mt .  C o t t o n  S o u t h

E a s t e r n  q u e e n s l a n d .  A u s t . J. E x p . A g r i c . A n i m .

H u s b . 10 : 4 3 1 - 4 4 1 .

. V.  ( 1 9 7 7 ) .  T r o p i c a l  p a s t u r e  a n d  F o d d e r  p l a n t s .

( T r o p i c a l  A g r i c u l t u r e  s e r i e s ) .  L o n g m a n  G r o u p

L i m i t e d ,  L o n d o n ,  p 475 .

( 1 9 6 8 ) .  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 p p l i c a t i o n  a n d  c u t t i n g  i n t e r v a l s  on  g r o w t h ,  y i e l d

a n d  q u a l i t y  o f  2 v a r i e t i e s  o f  o a t s  I n d . J.



p r o d u c t i o n  o f  t r o p i c a l  g r a s s e s  in Ke n y a .  3. T h e  

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

o f  Sclar ic i  s p h u e c l u t a  Cv .  N a n d i  II. N e t h . J 

Ag r i c .  S e t  20 : 2 2 - 3 4 .

B o r u a h ,  A . R .  a n d  M a t h u r ,  B. P .  ( 1 9 7 9 ) .  E f f e c t  o f  c u t t i n g

m a n a g e m e n t  a n d  N f e r t i l i z a t i o n  on  t h e  g r o w t h

y i e l d  a n d  q u a l i t y  o f  f o d d e r  o a t s .  I n d i a n  J

A a r o n . 2.4(1) 5 0 - 5 3 .

B o s e ,  B B ( 1 9 6 5 ) .  P e n n i s c t u m  s p e c i e s  o v e r  s c o r e s  o t h e r

g r a s s e s .  I n d i a n  Pm a . 15:9.

B r e j d a ,  J . J . ,  B r o w n ,  J . R . ,  W y m a n ,  G . W .  a n d  S c h u m a c h e ,  W. K

( 1 9 9 4 ) .  M a n a g e m e n t  o f  s w i t c h  g r a s s  for  f o r a g e

a n d  s e e d  p r o d u c t i o n .  J.  o f  R a n a e l a n d

m a n a a e m e n t . _47( 1) 2 2 - 2 7 .

* C a c c r c s ,  ( ) . ,  E s p e r a n c e ,  M.  a n d  H e r n a n d e z ,  N. C.

( 1 9 8 6 ) .  S t u d i e s  on  h a y m a k i n g  on  t h r e e

o u t s t a n d i n g  g r a s s e s .  P a s t o s  Y F o r a i e s . 9 ( 2 )  : 

1 8 5 - 1 8 9 .

* C a m e r o n ,  A. G.  a n d  H u m p h r e y s ,  L . R.  ( 1 9 7 6 ) .  N i t r o g e n

s u p p l y ,  C C C  a n d  h a r v e s t  t i m e  e f f e c t s  on



P a s p a l u m  p l i c a t u m  s e e d  p r o d u c t i o n .  T r o p . 

G r a s s l a n d s .  10 : 205 .

C a r i n o ,  M A Do ,  N a s c i m e n l o  J u n i o r ,  D Do  a n d  

M a n t o r a n i ,  E . A .  ( 1 9 8 8 ) .  E f f e c t  o f  n i t r o g e n  

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

a n d  q u a l i t y  o f  B r a c h i a r i a  d c c u m b e n s . P a s t u r a s  

t r o p i c a l c s . [ 0  (2) :  19-22.

C a r v a l h o ,  M M ,  M a r t i n s ,  C . E . ,  S i q u e i r a ,  C . ,  S a v a i v a .

0 . 1 ' . ( 1 9 9 2 ) .  G r o w t h  o f  B r a c h i a r i a  s p e c i e s  w i t h  

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

R e v i s t a  B r a s i l e i r a  de  c i e n c i a  d o  s o l o . __6( 1): 6 9 -  

74.

C h a d h o k a r ,  P . A a n d  H u m p h r e y s ,  L.R.  ( 1 9 7 3 ) .  I n f l u e n c e  o f  

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

p r o d u c t i o n  o f  P a s p a l u m  p l i c a t u m  a t  Mt .  G a t t o n  

S o u t h  e a s t e r n  Q u e e n s l a n d .  A u s t . J. e x p . A g r i c . 

A n i m . H u s b . 13 . 2 7 5 .

C h a d h o k a r .  P.A.  ( 1 9 7 8 ) .  E f f e c t  o f  r a t e  a n d  f r e q u e n c y  o f  

n i t r o g e n  a p p l i c a t i o n  on  d r y  m a t t e r  y i e l d  a n d  

n i t r o g e n  c o n t e n t  o f  p a r a  g r a s s  ( P r a c / n a r i a  

mut i c a ) .  T  r o p i c a l  g r a s s l a n d s . J_2(2):  1 2 7 - 1 3 2 .



* C h a k r a v a r t h y ,  A . K . ,  R o y ,  R . D :  V e r m a ,  C . M  a n d  D a s ,  R. B.

( 1 9 6 6 ) .  S t u d y  on  t h e  p a s t u r e  e s t a b l i s h m e n t  

t e c h n i q u e .  E f f e c t  o f  s e e d  r a t e s ,  m e t h o d  o f  

s o w i n g  a n d  s e e d  t r e a t m e n t s  on  s e e d l i n g  

e m e r g e n c e  in C c n c h r u s  c i l i l a r i s  a n d  L a s i u r u s  

s m i h c u s .  A n n . A r i d , z o n e . 5. 1 4 5 - 1 4 8 .

C h a n d i n i ,  S. ( 1 9 8 0 ) .  F o d d e r  p r o d u c t i o n  p o t e n t i a l  o f  G r a s s  - 

L e g u m e  m i x t u r e s .  M S c  ( A g )  t h e s i s  s u b m i t t e d  to 

K e r a l a  A g r i c u l t u r a l  U n i v e r s i t y .

C h a t t e r j e e ,  B . N .  ( 1 9 6 4 ) .  A t  S a b o u r ,  S a d a b a h a r  is f i r s t  a m o n g  

f o r a g e  g r a s s e s .  I n d i a n  Frng.  14, 17-20 .

C 1 A T .  ( 1 9 8 2 ) .  T r o p i c a l  p a s t u r e s  p r o g r a m .  A n n u a l  r e p o r t , 

C I A T , C a l i .  C o l u m b i a , p p  1 6 3 - 1 6 5 .

* C o c h r a n ,  M . G  a n d  C o x ,  G . M ,  ( 1 9 6 5 ) .  E x p e r i m e n t a l

D e s i g n s .  A s i a  P u b l i c a t i o n  H o u s e .

* C r u z ,  M . E . ,  A l v a r e n g a ,  E . M  a n d  N a s c i m e n t o ,  D . D o ,  Jr .

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

y i e l d s  a n d  q u a l i t y  o f  f o r a g e  g r a s s e s .  1. S e t a r i a  

s p h u c c l u t u  Va r .  S c r i c e a c  cv.  K a z u n g u l a .  R c v i s t a  

d a  S o c i e d a d e  B r a s i l e i r a  d e  Z o o t e c n i a . 18 ( 3 ) :  

1 9 7 - 2 0 3 .



E s a k k i m u t h u ,

F a l a d e ,

F a r o d a ,  A S .

* F e b l e s ,

R.A.(1991b). E f fec t o f  n i trogen and phosphorus 
levels on seed y ie ld  o f  P e n n i s e t u m  p o / y s t a c h y o n  

( I,). S h u 11. l l a r y a n a  J . o f  A g r o n o m y . 7 ( 1 ) :  25 -

28.

N . ,  K r i s h n a m o o r t h y ,  K . K .  a n d  L o g a n a t h a n ,  S. 

( 1 9 7 5 ) .  I n f l u e n c e  o f  n i t r o g e n  a n d  p o t a s s i u m  

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

a n d  n u t r i e n t  u p t a k e  in r i ce .  J. I n d i a n  S o c  so i l

s c i  2 3 ( 4 ) :  4 5 2 - 4 5 7 .

A. ( 1 9 7 5 ) .  T h e  e f f e c t  o f  p h o s p h o r u s  on  g r o w t h  

a n d  m i n e r a l  c o m p o s i t i o n  o f  5 t r o p i c a l  g r a s s e s .

E a s t  A f r i c a n  A g r i c u l t u r a l  a n d  F o r e s t r y  J o u r n a l . 

4 0 ( 4 )  : 3 4 2 - 3 5 0 .

( 1 9 7 0 ) .  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  p h o s p h o r u s  

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

y i e l d  o f  a n j a n  g r a s s .  ( C e n c h r u s  c i l i a r i s ) .  F i r s t  

w o r k s h o p  on  F o r a g e  c r o p s  a l  t h e  l l a r y a n a  

A g r i c u l t u r a l  U n i v e r s i t y ,  H i s s a r ,  1 7 - 19  S e p t e m b e r .

F,  P e r e z ,  J. a n d  P a d i l l a ,  C.  ( 1 9 8 2 ) .  E f f e c t  o f

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

c o m m o n  g u i n e a  g r a s s ,  P a n i c u m  m a x i m u m  s e e d



p r o d u c t i o n .  C u b a n  j o u r n a l  o f  A g r i c u l t u r a l

s c i e n c e . 16( 3)  : 3 2 3 - 3 3 7.

F o r d ,  B . D . ,  C a l d e r ,  G . J .  a n d  L c m c k e ,  B . G .  ( 1 9 8 1 )

U n p u b l i s h e d  d a t a .  N.  T.  D e p .  P r i m .  R r o d .  
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g r a s s l a n d s . 2 J ( 1 ) :  4 4 - 4 6 .

* l u s t e r ,  W. H.  ( 1 9 5 6 ) .  F a c t o r s  a f f e c t i n g  t h e  p r o d u c t i o n  o f
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c o m p o s i t i o n  o f  f o d d e r  oa t .  I n d i a n  J. A g r i c  S c i . 
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s t u d i e s  in L o l i u m  p e r e n n e  g r o w n  f o r  s e ed .  I l l  
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p a t t e r n  o f  u p t a k e  o f  d i f f e r e n t  n u t r i e n t s  by 
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M a j u m d a r ,  D.K.  ( 1 9 7 1 ) .  E f f e c t  o f  s o w i n g  t i m e  a n d  f e r t i l i z e r s



on  y i e l d  a t t r i b u t e s  a n d  y i e l d  o f  r i ce  (Oryza  
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A P P E N D I C E S



Standard Period Maximum Minimum Relat ive Rain fall
Week Temparature Temparature Humidity (mm)

(°C) (°C) (percentage)

29 July 16-22 28.6 23.0 87.43 3 1 9
30 23-29 28.4 23.1 86.64 21.0
31 30-05 Aug 29.1 23.2 85.36 16.7
32 Aug 06-12 29.4 24.1 84.75 0 00
33 13-19 28.8 23.8 80.70 1.2
34 20-26 30 0 23 6 92.00 5 0
35 27-02 Sep 25.4 23.4 84.20 17.0
36 Sep 03-09 29.8 23.1 82.70 0.00
37 10-16 31.2 24.1 79.30 0.00
38 17-23 30.7 24.0 79.90 34.0
39 24-30 30.3 23.3 83.40 44.8
40 Oct 01-07 29.0 23.2 84.85 118.1
41 08-14 29.5 23.4 84.55 63.0
42 15-21 30.4 23.3 82.85 62.2
43 22-28 30.6 23.1 82.20 54.3
44 29-04 Nov 29.8 23.8 85.75 52.4
45 Nov 05-11 29.5 23.1 91.20 265.2
46 12-18 29.6 22.7 86.55 40.3
47 19-25 30.4 23.5 86.05 42.0
48 26-02 Dec 28.8 23.1 78.50 11.0
49 Dec 03-09 29.6 23.2 85.50 103.0
50 10-16 30.5 23.1 83.70 46.4
51 17-23 29.7 22.8 84.80 24.3
52 24-31 30.3 22.7 82.85 0.00
1 Jan 01-17 31.05 23.0 87.50 0.00
2 08-14 30.9 22.6 82.55 0.00
3 15-21 31.3 23.3 84.70 5.0
4 22-28 31.15 22.0 82.10 0.00



A n d r o p o g o n  g a y a n u s  k u n t h ,  c o m m o n l y  k n o w n  as 

G a m b a  g r a s s  o r  S a d a b a h a r  in I nd i a ,  is a  l a r ge  t u f t e d  p e r e n n i a l  

A f r i c a n  s p e c i e s  o f  c o n s i d e r a b l e  e c o n o m i c  i m p o r t a n c e  in We s t  

Af r i c a .  It  ha s  b e e n  r e p o r t e d  t o  s h o w  p r o m i s e  u p o n  

i n t r o d u c t i o n  i n t o  I n d i a .  In  a g r o n o m i c  t r i a l s  it has  b e e n  

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

p a l a t ab l e  to l ivestock:  It is c o m p a t i b l e  wi t h  l e g u m e s  a n d  very

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

s p e c i e s  is a d a p t e d  to a w i d e  r a n g e  o f  so i l  t ype s  f r o m  l ight  

s a n d s  to c l a y  l o a ms .  It  is g r o w n  as  a  r a i n f e d  c r o p  a n d  comes  

up we l l  m  areas  hav i ng  an  a n n u a l  r a infal l  o f  400 - 1 5 0 0  m m .  It 

is c a p a b l e  o f  r e t a i n i n g  g r e e n  f o l i a g e  w e l l  i n t o  t he  d ry  s e a s o n  

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

r a i s e d  for  s t a l l  f e e d i n g  o r  t he  c u t  a n d  c a r r y  s y s t e m  a n d  not  

for  p a s t u r e s .  So  f ar  no r ep o r t s  on  a n t m u t n t i o n a l  a s p e c t s  l ike  

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

a v e r a g e  dry  m a t t e r  y i e l d  m a y  go  u p t o  11 6 Gha  a n d  m a x i m u m  

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



U n d e r  K e r a l a  c o n d i t i o n s ,  l i ke  g u i n e a  g r a s s ,  it  c a n  be

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

is we l l  a c c e p t e d  by c a t t l e  a n d  is  m e a n t  for  t he  n o r t h e r n  t r a c t s

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

A n d r o p o g o n  g a y  a n u s  i s  a  s h o r t  da y  p l a n t ,  w i t h  a

c r i t i c a l  d a y l e n g t h  for  f l o w e r i n g  o f  b e t w e e n  12 a n d  14 hou r s  

F l o w e r i n g  is o p t i m u m  at  a p p r o x i m a t e l y  2 5 WC,  bu t  c o o l  n i gh t  

t e m p e r a t u r e s  ( 1 5 ° C )  s t r o n g l y  i n h i b i t  f l o w e r i n g .  F l o w e r i n g  is 

a c r o p e t a l  a n d  e a c h  r a c e m e  p a i r  t a k e s  a b o u t  5 da ys  to c o m p l e t e  

f l ower i ng  Yie ld  o f  unc l e a ne d  seeds  r ange  f rom 20-100 ky/ha/vt  

and  a n n u a l  s e e d  y i e l d s  o f  up t o  90 k g / h a A r  is o b t a i n e d  f r o m  

I n d i a  In I n d i a ,  t he  u n c l e a n e d  s e e d s  c o n t a i n e d  o n l y  5-10  %

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

f r o m  6 0 - 8 0  %

R e s e a r c h  c o n d u c t e d  a t  L i v e s t o c k  R e s e a r c h  s t a t i o n ,

T h t r u v a z h u m k u n n u  o n  g a m b a  g r a s s  d u r i n g  1995 s h o w e d  t ha t  ? 

f o d d e r  c u t s  c a n  be  t a k e n  a n d  a p p l i c a t i o n  o f  40 kg  N / h a  a f t e r  

e a c h  h a r v e s t  g i v e s  b e t t e r  f o d d e r  y i e l d s .  Af t e r  f o d d e r  c u t ,  t he  

crop was left  for seed product ion and approximately MX) kg seeds 'h? 

c o u l d  be  r e c e i v e d .  A f t e r  s e e d  c o l l e c t i o n  t he  r e s i d u e  c a n  be

c o n v e r t e d  into  ha;



S E E D  P R O D U C T I O N  O F  G A M B A  G R A S S  
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N I T R O G E N ,  P H O S P H O R U S  A N D  P O T A S S I U M

B Y

VINHF'THA. L. J.

A B S T R A C T  O F  T H E S I S  

S u b m i t t e d  in pa r t i a l  f u l f i l m e n t  o f  
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M a s t e r  o f  S c i e n c e  in A g r i c u l t u r e  
F a c u l t y  o f  A g r i c u l t u r e  
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C o l l e g e  o f  A g r i c u l t u r e ,

V e l l a y a n i ,  T r i v a n d r u m .  

1995.



An e x p e r i m e n t  w a s  c o n d u c t e d  in the  c o l l e g e  o f

A g r i c u l t u r e ,  V c l l a y a n i  d u r i n g  the p e r i o d  f rom J u l y  1993 to 

J a n u a r y  1994 w i t h  t he  o b j e c t  o f  f i n d i n g  ou t  t he  e f f e c t  o f  

n i t r o g e n ,  p h o s p h o r o u s  a nd  p o t a s s i u m  on s e ed  p r o d u c t i o n  o f  

g a m b a  gras s  ( An dr opogon  gayanus  kun t h ) .

The e x p e r i m e n t  wa s  laid out  in pa r t i a l l y  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  w i t h  t w o  r e p l i c a t i o n s  a n d  t h r e e  b l o c k s  in 

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

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

(75,  150 a nd  225  k g / ha )  p h o s p h o r u s  (50 ,  75 and  100 k g / ha )  

a nd  p o t a s s i u m  ( 50 , 7 5  a nd  100 kg/ha) .

I n c r e a s e  in n i t r o g e n  l eve l s  r e s u l t s  in i n c r e a s e d  p l an t  

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

y i e l d  a nd  dry  f o d d e r  y i e l d .  P h o s p h o r u s  a nd  p o t a s s i u m  did  

not  h a v e  a ny  s i g n i f i c a n t  e f f e c t  on t h e s e  p a r a m e t e r s ,  e x c e p t  

dry f o d d e r  y i e l d  w h i c h  was  s i gn i f i c a n t l y  r e d u c e d  by p o t a s s i u m  

leve l s .  N i t r o g e n  c o n t e n t  in the f odde r  wa s  not  i n f l u e n c e d  by 

c i t h e r  n i t r o g e n  or  p h o s p h o r u s  or  p o t a s s i u m .  P h o s p h o r u s



c o n t e n t  in t he  f odde r  wa s  i nc r e a s e d  by p h o s p h o r u s  a p p l i c a t i o n  

and  p o t a s s i u m  c o n t e n t  wa s  i nc r e as e d  by p o t a s s i u m  a p p l i c a t i o n .

U p t a k e  o f  n i t r o g e n  w a s  h i g h e r  at  h i g h e r  l e ve l s  o f  

n i t r o g e n  w h i l e  p h o s p h o r u s  a nd  p o t a s s i u m  d i d  no t  h a v e  any  

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

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

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

i n c r e a s e d  d u e  to n i t r o g e n  a pp l i c a t i on .  C r u d e  f i b r e  c o n t e n t  in 

t he  f o d d e r  w a s  f o u n d  to  d e c r e a s e  w i t h  an i n c r e a s e  in t he

l e v e l s  o f  N P K  n u t r i e n t s .  N i t r o g e n  c a u s e d  a s i g n i f i c a n t  

i nc r e a s e  in t he  n u m b e r  o f  p a n i c l e s  pe r  p l an t ,  bu t  r e d u c e d  the

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

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

k e r n a l s  / 5 0 0  s e e d s  wer e  s i g n i f i c a n t l y  i n c r e a s e d  by the l eve l s

o f  p h o s p h o r u s  w h i l e  n i t r o g e n  a nd  p o t a s s i u m  s h o w e d  no 

s i g n i f i c a n t  e f f e c t

S e e d  p u r i t y ,  s e e d  m o i s t u r e  a n d  1000 s e ed  w e i g h t  

w e r e  not  i n f l u e n c e d  by none  o f  the t r e a t m e n t s .

M a x i m u m  s e e d  y i e l d  was  r e c o r d e d  at  t he  h i g h e s t

l evel  o f  n i t r o g e n ,  but  n e i t h e r  n i t r o g e n ,  no r  p h o s p h o r u s ,  nor



N i t r o g e n  c o n t e n t  o f  the soi l  wa s  f ound  to i nc r e a s e  

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

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

n i t r o g e n  a nd  po t a s s i um.




