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P u lses  are th e  most s u it a b le  crop s  f o r  c u l t iv a ­

t i o n  under drought c o n d it io n s  as th ey  have th e  unique 

c a p a c ity  t o  grow w e ll  under such s i t u a t io n s  by v ir t u e  

o f  t h e i r  e f f i c i e n t ,  deep  r o o t  system . The r o le  o f  

legum es in  th e  r e c u p e r a t io n  o f  s o i l  f e r t i l i t y  i s  u n i­

v e r s a l ly  r e c o g n is e d . I n c lu s io n  o f  legum es in  every  

known system  o f  farm ing a l l  ov er  th e  w orld bea rs  t e s t i ­

mony t o  t h i s  f a c t .

The p ro d u ction  o f  p u lse s  in  In d ia  du rin g  1980-81 , 

a good  w eather y e a r , i s  on ly  10 .16  m i l l ,  ton n es which 

i s  f a r  below  th e  requ irem ent in  th e  c o u n tr y . The answer 

t o  a ch ie v in g  a h ig h er  l e v e l  o f  p u lse  p ro d u ctio n  l i e s  

i n  in c r e a s in g  th e  y i e l d  p er  u n it  area p er u n it  tim e 

through th e  a d op tion  o f  a h ig h er  l e v e l  o f  a g r ic u lt u r a l  

t e c h n o lo g y . Due to  th e  r i s e  in  th e  p r i c e  o f  f e r t i l i z e r s ,  

in c r e a s in g  f e r t i l i z e r  use e f f i c i e n c y  t o  m axim ise the 

re tu rn  per u n it  o f  f e r t i l i z e r  i s  o f  paramount im portance 

in  I n d ia .  A m odest in c r e a s e  in  f e r t i l i z e r  use e f f i c i ­

ency by 10-15 p ercen t can mean a c o n s id e r a b le  saving 

i n  f e r t i l i z e r  b i l l  and fa v o u ra b le  o u tp u t /in p u t  r a t i o  t o  

th e  fa rm er. More r e c e n t ly ,  f e r t i l i z a t i o n  o f  legumes w ith 

phosphorus a n d /o r  n it r o g e n  has made g r e a t  c o n tr ib u t io n  

t o  the te ch n o lo g y  o f  crop  p ro d u ct io n .

INTRODUCTION
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Blackgram (Viana mungo (L) H epper) i s  a v e ry  

im portan t p u lse  crop  as i t  form s an e s s e n t ia l  component 

o f  th e  v e g e ta r ia n  d ie t  in  Ind ia*  The im portance o f  

blackgram  t o  our a g r ic u ltu r e  a ls o  stems from  th e  fa c t  

th a t  i t  has a h igh  d i g e s t i b i l i t y  c o - e f f i c i e n t  o f  70-91 

p e rce n t  (Patwardhan, 1912) and has a p r o t e in  con ten t 

o f  23 p e r c e n t . But the t o t a l  a cra ge  and p ro d u ctio n  o f  

t h is  p u lse  in  a year i s  on ly  about 2 m i l l i o n  h e c ta re s  

and 0 .7  m i l l io n  tonnes r e s p e c t iv e ly  w ith  an average 

y ie ld  ran gin g  from  350-850 leg. per h e c ta r e .

To a ch iev e  a s u b s t a n t ia l ly  h igh  y ie ld  o f  t h is  

p u ls e  c r o p , c o n s id e ra b le  research  e f f o r t s  are to  be 

made to  e v o lv e  s i t u a t io n  s p e c i f i c  f e r t i l i z e r  management 

p r a c t ic e s  l i k e  id e n t i f i c a t i d n  o f  s o i l s  where s p e c i f i c  

f e r t i l i z e r  m a te r ia ls  w i l l  be most s u ita b le #  m anipula­

t io n  o f  a p p lic a t io n  te ch n iq u e , ba lan ced  a p p lic a t io n  f o r  

s y n e r g e s t ic  in t e r a c t io n s  e t c .

Although legum es s y m b io t ic a lly  f i x  n itr o g e n , i t  

has been  re co g n ise d  th a t  a p p lic a t io n  o f  a sm all q u a n tity  

o f  n itr o g e n  enhances e a r ly  v e g e ta t iv e  growth (Dart e t  a l 

1 9 7 7 ). A lso  th e  le a v e s  a re  known t o  se rv e  as a n itr o g e n  

r e s e r v o ir  f o r  d e v e lop in g  seed s when th e  n itr o g e n  uptake
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by r o o t s  d e c l in e s  du rin g  r e p r o d u c t iv e  grow th when the 

sy m b io tic  n itro g e n  f i x a t i o n  a c t i v i t y  i s  r a p id ly  d e cre ­

asin g  ( S in c la i r  and De W it, 1 9 7 5 ). So th e  le a v e s  shou ld  

be su p p lie d  w ith  enough n itr o g e n  a t  f lo w e r in g  so as to  

en a b le  them t o  t r a n s lo c a t e  enough n itro g e n  t o  the deve­

lo p in g  p od s . M oreover, a p p ly in g  th e  e n t ir e  q u a n t ity  o f  

n itr o g e n  through th e  s o i l  in  a s in g le  d ose  i s  not a 

f e a s ib l e  p r a c t i c e  as i t  i s  a s s o c ia te d  w ith  a low produ­

c t i o n  e f f i c i e n c y  o f  th e  f e r t i l i z e r  u sed . Even s p l i t  

a p p l ic a t io n  through s o i l  a t  d i f f e r e n t  growth sta g es  i s  

n ot a d v is a b le  in  dry  la n d s s in c e  th e  m o is tu re  con ten t 

in  th e  s o i l  i s  in s u f f i c i e n t  f o r  i t s  com plete  a b s o r p t io n . 

So experim ents must ba conducted  to  f in d  ou t th e  f e a s i ­

b i l i t y  o f  f o l i a r  a p p l i c a t io n  o f  n itr o g e n  t o  legumes a t  

d i f f e r e n t  growth s ta g es*

Legumes are  known to  make h igh  demands o f  phos­

phorus f o r  the p ro d u c t io n  o f  s e v e ra l enzymes o f  which 

phosphorus i s  an im portant c o n s t itu e n t*  But phosphorus 

i s  r e a d i ly  f ix e d  in  m ost o f  th e  s o i l s  and re co v e ry  i s  

r e l a t i v e l y  low , (Dean, 1 9 5 6 ). During f lo w e r in g  and 

f r u i t  developm ent s ta g e s  o f  many cro p s  th e  su pply  o f  

phosphorus is J in adequ ate  in  most o f  th e  s o i l s  and t h is  
may s e r io u s ly  red u ce  c ro p  y ie ld s  (S k in n er and P u rv is , 

1 9 4 9 ). A lso  the sh o r t  d u ra t io n  o f  th e  crop  makes i t
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im p o s s ib le  t o  com p le te ly  u t i l i z e  th e  f e r t i l i z e r  phos­

phorus su p p lie d  through s o i l *

I t  has been w e ll  e s ta b lis h e d  th a t  the f e r t i l i z e r  

elem ents th a t are absorbed  through r o o t s  can be w e ll  

absorbed  through th e  f o l i a g e  (R a ja t  De» 1969)* A ccord in g  

t o  W ittwer e t  a l  (1 96 3 )*  "Once a c r o p 's  prim ary needs 

have been met through s o i l  a p p l i c a t io n ,  f o l i a r  f e r t i l i ­

z a t io n  can p o s s ib ly  p la y  a supplem entary r o l e  during 

c r i t i c a l  s t r e s s  p e r io d s  when p la n ts ,  f o r  a v a r ie t y  o f  

rea son s cannot absorb  enough n u tr ie n ts  through the 

r o o t s "•

But so  f a r ,  no attem pts have been made t o  f in d  o u t  

the r e l a t i v e  e f f i c i e n c y  o f  s o i l  and f o l i a r  a p p lic a t io n  

o f  n itr o g e n  and phosphorus t o  b lackgram . So th e  p resen t 

stu d y  was undertaken w ith  th e  fo l lo w in g  o b je c t iv e s *

1 . To ev a lu a te  th e  com parative e f f i c i e n c y  o f  s o i l

and f o l i a r  a p p l ic a t io n  o f  N,P*. and t h e ir  com bi­

n a tion s  on th e  grow th , y ie ld  and q u a l it y  o f  

b lackgram .

2* To workout the c o s t  b e n e f i t  r a t i o  as in f lu e n c e d

by d i f f e r e n t  methods o f  f e r t i l i z e r  a p p l i c a t io n .

3 . To a ss e ss  th e  p o s s ib le  e x ten t o f  f e r t i l i z e r

s a v in g .





2 .  REVIEW OF LITERATURE

An in v e s t ig a t io n  was conducted  to  a ss e ss  the e f f e c t  

o f  N, P and t h e ir  com bin ation s a p p lie d  in  th e  s o i l  and 

through th e  f o l i a g e  a t  c r i t i c a l  s ta g e s  on  th e  grow th , 

y ie ld  and q u a l i t y  o f  b lackgram . A re v ie w  o f  resea rch  

work done on the r e la t e d  a sp e c ts  o f  blackgram  and o th e r  

legum es are g iv en  in  th e  fo llo w in g  p a g es .

A. NITROGEN.

i )  E f fe c t  o f  n itr o g e n  on growth and growth c h a r a c te r s ;

a .  S o i l  a p p l i c a t io n : -

Shukla (1964) r e p o r te d  th a t in  bengalgram  (C ic e r  

a rie tin u m  L . ) th e  v e g e t a t iv e  growth o f  p la n t was stim u la ­

ted  v ery  much by th e  a p p l i c a t io n  o f  n it r o g e n .

Singh (1970) ob serv ed  l i t t l e  s t im u la to ry  e f f e c t  on 

the growth o f  bengal gram ( C ic e r  a r ie t in u m ) p la n ts  by th e  

a p p l i c a t io n  o f  n itr o g e n .

From id e n t i c a l  grow th chamber experim ents w ith  Pisum 

arvense and Pisum sativum . Rinno e t  a i  (1973) n o t ic e d  

th a t s in g le  n itro g e n  a p p l i c a t io n  a t  th e  o n s e t  o f  f lo w e r in g  

s i g n i f i c a n t l y  in cre a s e d  a e r ia l  y ie ld s  o f  P .arven se and 

P .sativu m .

Huxley e t  a l  (1976) re p o r te d  th a t  a p p l i c a t io n  o f  

m in era l n itr o g e n  (20 and 179 ppm) t o  b o th  in o cu la te d  and 

u n in ocu la te d  soya bean in cre a se d  v e g e t a t iv e  growth and 

dry m atter co n te n t .



s

crn.d Al^yMan.
Bhangoo =et a i  (1976) n oted  th a t  g r a in  and v e g e ta t iv e

A  TfTI

m atter y i e ld  o f  Lee Soybean i s o l i n e s  in c re a s e d  s i g n i f i c a ­

n t ly  due to  a p p lie d  n it r o g e n .

From an in v e s t ig a t io n  con ducted  by S i j  at §1  (1979) 

on Soybean c v .  Bragg, i t  was found th a t  ' s t a r t e r 8 N d id  

not s i g n i f i c a n t l y  in f lu e n c e  l e a f  area? p la n t h e ig h t o r  

fr e s h  w eight o f  soybean p la n t s .  Enough N was a p p a ren tly  

a v a i la b le  from  co ty le d o n s , r a i n f a l l ,  s o i l  and nodule t o  

a llo w  maximum v e g e ta t iv e  developm ent du rin g  th e  i n i t i a l  

seven weeks o f  grow th .

, R abie e t  a l  (1979 ) based on t h e i r  s tu d ie s  on soybean 

con clu d ed  th a t n itr o g e n  a p p lie d  t o  the s u r fa c e  and mixed 

w ith  th e  s o i l  in cre a se d  the d ry  w eight o f  p la n ts .

I t  was shown by R ich ards and S oper C1979) th a t 

a e r ia l  y ie ld s  o f  V ic ia  faba  was not a f fe c t e d  by n itro g e n  

f e r t i l i z e r s  upto 600 rag N /p o t  a p p lie d  a t  s e e d in g , by 

300 mg N per pot a p p lie d  in  fo u r  75 mg p o r t io n s  nor by 

s in g le  mid season  a p p l i c a t io n  o f  300 mg N p er  p o t .  Only 

the h ig h e s t  ra te  o f  n itro g e n ^  em ployed ,^,900 mg N /p o t » a t 

seed in g  s i g n i f i c a n t l y  in cre a se d  fa ba  bean y ie ld *  the 

in c r e a s e  be in g  13 .2  p e r c e n t .

Haystead e t  gj. (1 98 0 ) found th a t  10 p ercen t more 

o f  ca rb on  f ix e d  p er day was a v a i la b le  f o r  growth in  

w hite c l o v e r  p la n ts  s u p p lie d  w ith  com bined n itr o g e n . The 

rat©  o f  r o o t  growth and sh oo t growth w ere g r e a te r  in  th e  

p la n ts  s u p p lie d  w ith  a m oderate l e v e l  o f  com bined n it r o g e n .
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A ccord in g  to  Maag and N osberger (1 98 0 ) p rov id in g  

n i t r a t e  n itr o g e n  t o  T r ifo liu m  p raten s enhanced sh oot 

grow th* redu ced  r o o t  w e ig h t /t o t a l  dry  w eigh t r a t io *  s h o r t ­

ened th e  tim e u n t i l  th e  on se t  o f  l a t e r a l  sh oo t  growth and 

in c re a s e d  th e  l e a f  area  o f  In d iv id u a l lea v es*

M inchin e t  §1, (1981 ) had shown th a t  p ro v id in g  in o r ­

g a n ic  n itro a e n  t o  n od u la ted  cowpea r e s u lt e d  in  more le a fy  

p la n ts*

*>• F o l ia r  a p p l i c a t i o n i -

Varma and Rao (1974) re p o r te d  th a t  f o l i a r  a p p lic a ­

t i o n  o f  2 .5  and 5 p e rce n t  s o lu t io n s  o f  urea t o  15 and 30 

days o ld  PhaseQlus aureus (V iqna r a d ia t a ) s e e d lin g s  in o cu ­

la t e d  w ith  an e f f i c i e n t , s t r a i n  o f  rh izob iu m , redu ced  p lan t 

growth*

Patra (1974) from  an in v e s t ig a t io n  on th e  resp on se  

o f  ground nut t o  f o l i a r  a p p l ic a t io n  o f  urea a t  pegging  

sta ge  re p o r te d  th a t  sp ra y in g  o f  urea had no e f f e c t  on th e  

growth o f  p la n ts  beca u se  norm ally  growth ra te  beyond th e  

sta ^ e  a t  which urea was a p p lie d  g ra d u a lly  d e c l in e s .

R ab ie  e t  al, (1978 ) ob served  th a t  20 cm^ o f  1 p er­

ce n t  urea s o lu t io n  a p p lie d  as a f o l i a r  spray t o  18 day 

o ld  soybean p la n ts  in c re a s e d  th e  drym atter accu m u lation .
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i i ) E f fe c t  o f  n itro a e n  on y ie ld 'a n d  y ie ld ,  a t t r ib u te s ,!  

a* S o i l  a p p l i c a t i o n ; -

Norman and Kram pitz (1945) found th a t in  soybean 

in c re a s e d  y ie ld s  and h ig h e r  t o t a l  n itr o g e n  con ten ts  r e s u l ­

te d  from  th e  a p p lic a t io n  o f  m in era l n itrogen #

Singh (1970) ob served  marked in c r e a s e  in  the seed 

y ie ld  o f  gram (C ice r  a r ie tin u m ) by th e  a p p l ic a t io n  o f  

22*5 k g .N /h a .

In soybean (G lv c in e  max.L ) a p p l ic a t io n  o f  n itr o g e n  

a t  th e  r a t e  o f  85 Kg/ha e i t h e r  a t t&e tim e o f  p la n tin g  o r  

a t f lo w e r in g  gave th e  h ig h e st  seed  y ie ld *  (Ghorashy e t  aI 

1 9 7 1 ).

Venugopalan and Morachan (1974) ob serv ed  no s ig n i ­

f i c a n t  in c r e a s e  in  th e  seed  y ie ld  o f  green  gram by the 

a p p l ic a t io n  o f  n itrog en *

Sum m erfield (1975) found an in c re a s e d  seed y ie ld  in  

cowpea cv* Prima due to  an in c re a s e  in  the number o f  pods 

p er p la n t  and average 3eed w eight by th e  a p p l ic a t io n  o f  

in o r g a n ic  n itrogen *

H uxley e t  a l  (1976) n o t ic e d  th a t  th e  seed  y ie ld s  o f  

soybean was on ly  s l i g h t l y  in c re a s e d  by m in era l n itr o g e n  

a p p l ic a t io n  (179 ppm N ).

An experim ent con du cted  by Samokhunalov and Panin 

(1976) on n itro g e n  n u t r i t io n  o f  pea showed th at f e r t i l i z e r  

n itro g e n  a p p lie d  to  meet 25 t o  50 p ercen t o f  th e  n itr o g e n  

requ irem ent f o r  pea m arkedly in cre a se d  3eed y i e ld s .
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Penk (1977) ob serv ed  an in c r e a s e  in  seed  y ie ld s *  

seed  N con ten t and seed o i l  co n te n t  and o i l  y i e ld  o f  s o y ­

bean by th esu p p ly  o f  n itrog en ou s  f e r t i l i z e r s *

The h ig h e s t  seed  y ie ld s  in  cowpea was ob ta in ed  by 

th e  a p p l i c a t io n  o f  67 p ercen t o f  N at*', sowing o r  20 days
ftAjc{ (Siblq

a f t e r  sowing and 33 p e rce n t  a t  flo w e r in g *  (Haqu©^1978)*

From t r i a l s  con du cted  on  soybean S orensen  ê/U

(1978) ob ta in ed  v a r ia b le  r e s u lt s  on soybean y ie ld s  by 

n itro g e n  f e r t i l i z a t i o n *  Seed y ie ld *  p la n t  N con ten t and 

seed  s i z e  were g e n e r a lly  l in e r a ly  r e la t e d  to  r a te  o f  N 

a p p lic a t io n *

Brevedan g t  aJL (1978 ) re p o r te d  th a t in c re a s in g  the 

su pp ly  o f  N t o  soybean p la n ts  du rin g  th e  p e r io d  from  i n i ­

t i a l  bloom  t o  the end o f  bloom  in cre a se d  y ie ld s  by 33 per­

cen t in  th e  green  house and 28 t o  32 p e rce n t  in  th e  f i e ld *  

H ighest y ie ld  o f  dw arf k idney bean ( P haseolus 

v u lg a r is ) was g iv en  by p ro v id in g  N a t  a l l  growth s ta g e s  

w ith  th e  g r e a te s t  in c r e a s e  bein g  rega rd ed  by th e  a p p l i ­

c a t io n  a t  mid f lo w e r in g  to  pod e lo n g a t io n , fo llo w e d  by
a-v| AloMkTfei

e a r ly  pod f i l l i n g  t o  m atu rity  ( Haseqa^va e t—a l  1978)*

H oshi e t  (1978) from  t h e i r  s tu d ie s  on th e  e f f e c t  

o f  to p  d re s s in g  N f e r t i l i z e r s  on  th e  growth and seed  y i e ld  

o f  soybean  con clu ded  th a t y ie ld s  in cre a se d  w ith  d e la y  in  

a p p l ic a t io n  o f  n itr o g e n  and i t  was p o in te d  o u t  th a t  N 

sh ou ld  b© a p p lie d  a f t e r  flo w e r in g *  He a ls o  found th a t  pod 

p ro d u ctio n  was h ig h e r  w ith  ammonia N than w ith n i t r a t e  N.
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Mudholkar e trs ir  (1978) re p o rte d  th a t  a p p l i c a t i o n  o f  

25 kg.N /ha to  bengalgram  (^ i c e r  a r ie t in u m ) had no e f f e c t  

on y i e l d .

Seed y ie ld s  o f  cowpea c v .  I f e  Brown in cre a se d  s i g n i ­

f i c a n t l y  by th e  a p p l i c a t io n  o f  m in era l N*(Qsinam e*,1978).*

S l j  e t  (1979 ) showed th at 1s t a r t e r  ft* d id  not 

s i g n i f i c a n t l y  i in f lu e n c e  th e  y ie ld  o f  sovbea n (G lv c in e  r.iax. )

S iiv a s ta v e  and Varma (1 98 1 ) ob serv ed  s i g n i f i c a n t  

in c r e a s e  in  th e  g ra in  and straw  y ie ld  o f  green gran  ( Phasa-  

o lu s  a u reu s) by th e  a p p l i c a t io n  o f  ft and seed  in o c u la t io n  

ov e r  c o n tr o l*  M inchin et, (1981) r e p o r te d  th at p ro v id ­

in g  in o r g a n ic  ft during v e g e ta t iv e  p e r io d  produced la r g e r  

number o f  p o t e n t ia l  r e p r o d u c t iv e  s i t e s  and la r g e r  seed 

y ie ld s  than th ose  dependant on nodu les b e fo r e  f lo w e r in g . 

A pplying in o rg a n ic  ft during th e  r e p r o d u c t iv e  p e r io d  

im proved seed  y ie ld s  s i g n i f i c a n t l y  compared t o  p la n ts  

dependant on nodules throu gh out grow th .

b . f o l i a r  a p p l i c a t io n ; -

In  a study con du cted  by Peeran et, (1970) i t  was 

observed  th a t  a p p ly in g  h a l f  n itr o g e n  b e fo r e  sow ing and 

the rem inder as a f o l i a r  sp ray  in  2 s p l i t  d o s e s , 4 and 6 

weeks a f t e r  sowing in cre a se d  the average seed  y ie ld s ,  to  

1411 Kg p ods/h a  compared t o  1308 k g /h a  by th e  s o i l  a p p l i ­

c a t io n  o f  e n t ir e  q u a n tity  (22  Kg ft /h a )*  Y ie ld  in c r e a s e s  

were sm a lle r  where th e  f u l l  ft r a te  was a p p lie d  as f o l i a r  

sp ray  in  2 or  3 s p l i t  d oses  dne month a f t e r  sowing and 

su b seq u en tly  a t  f o r t n ig h t ly  in t e r v a l s ,  -Wian. A't-boger
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Patra (1974) re p o r te d  th a t  f o l i a r  sp ra y  o f  4  per­

cen t urea in cre a se d  th e  y ie ld  o f  groundnut l in e r a ly  by 

46 p ercen t over  c o n t r o l .  The number o f  mature pods per 

p la n t  and con seq u en tly  th e  g ra in  y i e ld  a ls o  in crea sed  by 

50 p e r c e n t . Urea sp ra y in g  a t  pegging had in cre a se d  the 

f i l l i n g  q u a l it y  o f  pods by 3 p ercen t becau se  o f  b e t t e r  

a b so rp t io n  o f  n u tr ie n ts  p a r t ic u la r ly  ca lc iu m  by th e  p eg s .

I t  was shown by K alashnik  (1976) th a t  on p o d s o liz e d  

chernozem  s o i l s  in  the U kraine, peas th a t  were g iv e n  150 kg 

K a in ite  + 50 kg N itrophosk a  and a f o l i a r  spray  o f  10 kg N 

as urea per ha a t  the t e n d r i l  fo rm a tion  sta g e  produced 

on the average seed y ie ld s  o f  4*04 t /h a  compared t o  th e  

y ie ld  o f  3 .5 8  t /h a  in  peas which d id  n ot r e c e iv e  any 

n itr o g e n .

F o l ia r  a p p lic a t io n  o f  20 cm o f  1 p e rce n t  urea s o lu ­

t i o n  t o  18 day o ld  soybean  p la n ts  in c re a s e d  th e  number but 

not th e  w eight o f  p o d s .(R a b ie  e t  a.l 1 9 7 9 ).

In  a t r i a l  con du cted  by Pancholy and Guy (1979) 

urea was a p p lie d  to  th e  groundnut le a v e s  a t  0 ,  10t 20 and 

40 lb  N /a c r e , Urea in cre a se d  th e  g r a in  y ie ld  b u t th e  

h ig h e s t  r a te  o f  a p p lic a t io n  had a n eg a tiv e  e f f e c t  on y i e l d .

Syverud e t  (1980) re p o r te d  th a t  f o l i a r  f e r t i l i ­

z a t io n  o f  soybeans w ith  n itr o g e n  in c r e a s e d  the y ie ld  and 

seed  w e ig h t. In t r i a l s  w ith  soybean , a p p l ic a t io n  o f  

20 kg N/ha as ammonium su lp h a te  a t  f lo w e r in g  in cre a se d
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y ie ld s  by 7 .5  p ercen t w h ile  f o l i a r  a p p l i c a t io n  o f  urea 

in c re a s e d  i t  by 8 .1  p e r c e n t* F o lia r  a p p l i c a t io n  o f  urea a t  

e a r ly  pod form a tion  sta g e  in cre a se d  seed  y i e l d  by 5 .3  p er  

cen t (C heng*1980).

Antony and K atre (1980) had, shown th a t  the su pp ly  

o f  20 kg N/ha as a b a sa l dose  a lon e  and in  com bination  

w ith  2 p ercen t urea a p p lie d  a t  f lo w e r  i n i t i a t i o n  f a i l e d  

t o  g iv e  a s i g n i f i c a n t  in c r e a s e  in  th e  y ie ld  o f  groundnut.

i i i )  E f fe c t  o f  n itr o g e n  on n o d u la t io n t

a) S o i l  a p p l i c a t io n s "

De Souza (1969) found th a t  a p p l i c a t io n  o f  100 lb  N / 

a cre  in c re a s e d  seed  y ie ld s  in  n o n -in o cu la te d  p la n ts  but 

d ecrea sed  them in  in o c u la te d  p la n ts  o f  soybean . A p p lic a -  

t i o n  o f  2 2 .5  kg N/ha m arkedly in cre a s e d  n o d u la t io n , n i t r o ­

gen f i x a t i o n  and y ie ld  o f  gram ( C ic e r  a r ie t in u m ) . N in c r ­

eased  n o d u la t io n  more by in c re a s in g  th e  number o f  n o d u le s . 

(S in g h , 1 9 7 0 ),

Hashimoto (1976) had shown th a t  a p p l i c a t io n  o f N 

(100 ppm) d ecrea sed  th e  n itr o g e n  f ix in g  a c t i v i t y  o f  soybean  

but w ith  40 ppm N the d e cre a se  was n e g l i g ib le  from  about
oirtd \Jer(D'tki

10 days a f t e r  th e  beg in n in g  o f  f lo w e r in g . Yagodina a l 

(1978) re p o r te d  th a t drym atter accu m u lation  by r o o t  n odu les 

o f  y e llo w  lu p in  was in h ib it e d  w ith m in era l N su p p ly . Saadat 

S t  a l  (1978 ) observed  a d ecrea se  in  th e  number o f  nodu les 

p er p la n t in  soybean by the a p p lic a t io n  o f  N (0  o r  100 kg N /ha)
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Sundaram e t  a l  (1979) op ined  th a t  w ith  in c r e a s e  in  

th e  N l e v e l  o f  th e  s o i l ,  n o d u la t io n  was s i g n i f i c a n t l y  r e ­

duced in  bengalgram  (C ic e r  a r ie t in u m ). Maximum number o f  

nodu les was record ed  a t  ze ro  n itro g e n  l e v e l  as w e ll as 

a t  50 kg N /ha, The r e s u l t s  su ggested  th a t  the a p p lic a ­

t io n  o f  n itrogen ou s f e r t i l i z e r s  to  bengalgram  at more 

than 50 kg N/ha a d v e rse ly  a f f e c t  both  n o d u la t io n  and n i t r o -  

genase a c t i v i t y  o f  the n od u les  which i s  l i k e l y  t o  redu ce 

the f i x a t i o n  o f  a tm osph eric n itr o g e n  by the crop* A ccord ­

ing  t o  Avvonaik e t  (1 98 0 ) Phaseolus V U laaris induced 

l e s s  n od u lar t is s u e  and lo w e r  n itro g e n a s e  a c t i v i t y  per

p la n t  when n itro g e n  was a p p lie d ,
W  QanzeiseA

S ch e re r^ o t  ( 1980) rep orted  th a t  in  V ic ia  fab^ 

g iv en  0 t o  800 mg N /p o t  nodule w eigh t p er  pot at th e  

s t a r t  o f  f lo w e r in g  was h ig h e r  w ithout than w ith  n itrog en *

At l a t e r  s ta g e s  nodule w eight was s im i la r  vdth 0 , 100 and 

200 mg N uptake a t t r ib u te d  to  m ic r o b ia l  N f i x a t i o n

was g r e a te s t  when 100 mg N /p o t was a p p lie d .
ar\4 Afqi'vdi'

Islam  e t  ^1 (1980) found th a t  a p p l i c a t io n  o f  120 

kg M/ha red u ced  n odu le  fo rm a tion  in  a l l  c u l t iv a r s  o f  

l e n t i l  though th e  r e d u c t io n  was sm a lle r  in  th e  low er  nodu- 

la t in g  o n e s . I t  was shown by M inchin et, a l  (1981) th a t  

p ro v id in g  in o r g a n ic  N to  cowpea du rin g  v e g e t a t iv e  p e r io d  

stim u la ted  n od u la tion  and n itrog e n a se  a c t i v i t y  than th o se  

dependant upon nodules b e fo r e  f lo w e r in g . A pplying  in o r g a n ic
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n itr o g e n  du rin g  re p ro d u c t iv e  p e r io d  im paired  n itro g e n a se  

a c t i v i t y  and r e s t r i c t e d  sy m b io t ic  lo n g e v it y  compared t o  

p la n ts  dependant on n od u les throughout grow th , Khurana 

and Dudeja (1931) observed  th a t  in  ch ick p ea  in o c u la t io n  

and o r  a p p lie d  N had no s ig n i f i c a n t  e f f e c t  on th e  number 

o f  nodu les per p la n t . In o c u la t io n  in c re a s e d  n odu les dry  

w eight and a p p lie d  N d ecrea sed  i t .

b ) Fol_iar__aRplicat i o  n :

From an in v e s t ig a t io n  on f o l i a r  a p p l i c a t io n  o f  urea 

a t pegg^ ing s ta g e  to  groundnut Patra (1974 ) observed  th a t  

n o d u la tion  g ra d u a lly  d ecrea sed  w ith  in c r e a s e  in  con cen ­

t r a t io n  o f  urea sp ra y .

R abie e t  a l  (1979) re p o r te d  th a t  in  soybean nodul© 

dry  w eight d ecrea sed  by th e  f o l i a r  a p p l i c a t io n  o f  20 m l. 

o f  1 p ercen t urea s o lu t io n  t o  18 day o ld  p la n ts .

F ie ld  experim ents conducted  by Balan £ t  a l  (1980) 

on soybean  with o r  w ith ou t seed  in o c u la t io n  f e r t i l i z a t i o n  

w ith  0 -  90 kg N/ha as NH^NO  ̂ o r  urea a p p lie d  a t  sowing 

o r  as f o l i a r  sp ray  du rin g  growth showed th a t  seed  y ie ld s  

were h ig h e r  a t  5 s i t e s  ou t o f  14 w ith  than w ithou t 

and a t  12 s i t e s  ou t o f  14 w ith  than w ith ou t in o c u la t io n .  

H igher seed  y ie ld s  were ob ta in ed  w ith  s e le c t e d  n a t iv e  

Rhlzobium, j aoonicum  s t r a in s  and N was u n n ecessary  when 

v e ry  a c t iv e  s t r a in s  w ere u se d .
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i v )  E f fe c t  o f  n itr o g e n  on p r o t e in : 

a* S o i l  a p p l i c a t io n :-*

Singh and Singh (1968 ) re p o rte d  th a t a p p lic a t io n  o f  

10 kg N s ig n i f i c a n t ly  in c re a s e d  the p r o t e in  con ten t o f  

g ra in  by 2*23 p ercen t in  soybean*

Singh e t  ,§4 C1969) ob served  a p r o g r e s s iv e  in c re a s e  

in  th e  p r o t e in  p ercen ta g e  o f  pea g ra in s  w ith an in cre a se  

in  th e  l e v e l  o f  n itr o g e n  from  0 t o  22 kg /ha*

Singh (1970) n o t ic e d  th a t  in  gram ( £ i c e r  a r ie t ln u m ) 

a p p l i c a t io n  o f  22 kg N/ha in cre a se d  th e  p r o te in  con ten t t o

1 6 .3  p erce n t compared to  14*73 p e rce n t  w ith  no n itr o g e n  

a p p l i c a t io n .

In c re a s e  in  th e  p r o te in  con ten t o f  soybean was 

ob serv ed  w ith  in c r e a s e  in  th e  l e v e l  o f  N (Kesavan and 

M orachan, 1 9 7 3 ). R ajendran e t  a l  (1974) re p o r te d  th a t  in  

blackgram  th e  e n t ir e  p r o t e in  con ten t o f  seed  in cre a se d  

from 22*8 t o  23 p ercen t w ith in c r e a s e  in  le v e ls  o f  n itr o g e n  

(0 ,  30 and 60 kg N /h a ). Punnose and G eorge (1974) a ls o  

n o t ic e d  cin in c r e a s e  in  .the seed  p r o te in  con ten t w ith in c r ­

ease  in  th e  l e v e l s  o f  n itr o g e n  (0 # 10 and 20 kg N /ha) in  

groundnut. An in v e s t ig a t io n  c a r r ie d  ou t by Saadat and 

F iru zeh  (1976 ) had shown th a t th e  p r o t e in  con ten t o f  

soybean in cre a s e d  w ith  in c r e a s e  in  th e  l e v e ls  o f  n it r o g e n , 

b .  F o l ia r  a p p l i c a t i o n s -

From the t r i a l s  on th e  p o d s o llz e d  chernozem s o i l s  

in  th e  Ukraine w ith  peas g iv e n  150 Jg K a in ite  + 50 kg
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N itrop h osk a /h a , f o l i a r  spray  o f  10 kg N as urea in  400 

l i t r e s  o f  w ater/h a  a t  th e  t e n d r i l  fo rm a tion  s ta g e  in cre a se d  

seed p r o te in  con ten t fjptoO.s t o  2 .9 2  p e rce n t  (K a ia sh n ik s 1976]

Pancholy and Guy (1979) observed  no d i f f e r e n c e s  in  

th e  p r o te in  co n ten t and c h a r a c t e r i s t i c  p r o t e in  p r o f i l e  o f  

groundnut seeds w ith  th e  f o l i a r  a p p l i c a t io n  o f  urea a t 

0* 10* 20 and 40 lb  N /a c r e .

Lysenko (1979) re p o r te d  th a t a f o l i a r  sp ra y  o f  n i t r o ­

gen as urea or ammonium n i t r a t e  t o  pea a t the end o f  th e  

v e g e t a t iv e  growth p e r io d  in cre a se d  th e  seed  p r o te in  co n te n t  

by. 4 -2  p ercen t N a p p lie d  to  lea v es  was accum ulated in  

g lo b u lin s *  .A  s im ila r  l a t e  topdr^sing in c re a s e d  th e l e a f  

p r o te in  con ten t and N as urea was more e f f e c t i v e  than N 

as ammonium n itr a te *  Syverud e t  &1 (1980 ) observed  an 

in c re a s e , in  tfoe p ercen ta g e  o f  n itr o g e n  in  soybean  seed s by 

th e  f o l i a r  a p p l ic a t io n  o f  n itr o g e n .

v ) N itrog en  con ten t and uptake o f  n i t r o g e n s

a* S o i l  a p p l i c a t i o n : -

Norman and Kram pitz (1945) r e p o r te d  th a t  in  soybean 

h ig h er  n itr o g e n  con ten t was r e s u lt e d  from  the a p p l ic a t io n  

o f  a v a i la b le  com bined n it r o g e n . G eo.D .T h ornton  (1946) 

ob serv ed  th a t  a g r e a te r  p ro p o r t io n  o f  combined n itr o g e n  

added t o  soybeans a t p la n t in g  was r e c o v e r e d  in  top s  and 

r o o t s  where as a h ig h e r  p r o p o r t io n  o f  th a t  added a t mid 

season  was found in  th e  se e d . G netieva  C1971) re p o r te d
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th a t  N uptake by beans ( Phaseolus v u lg a r is ) was h ig h e s t

a t  th e  bud fo rm a tion  and e a r ly  f lo w e r in g  s ta g e s  and
/

d ecrea sed  during g ra in  fo rm a tion  and g r a in  r ip e n in g  s ta g e s*  

The h ig h e s t  con ten t o f  n itr o g e n  o ccu re d  in  th e  pods f o l l o ­

wed by le a v e s  and stems* A p p lic a t io n  o f  NPK i r r e s p e c t iv e  

o f  t h e i r  r a te s  and p r o p o r t io n s  in  a f e r t i l i z e r  m ixtu re  

m arkedly in cre a se d  th e  N con ten t and had l i t t l e  e f f e c t  

on  P and K con ten t o f  seed*

H uxley e t  a l  (t9 7 6 ) ob serv ed  in c re a s e d  n itr o g e n  

co n te n t  o f  soybean p la n ts  by  m in era l n itr o g e n  a p p l i c a t io n .  

I t  was shown by Bhangoo e t  a l  (1976) th a t  in  n odu la ted  

and n on -n odu la ted  Lee soybean N con ten t and t o t a l  

n itro g e n .u p ta k e  in c r e a s e d  s i g n i f i c a n t l y  from  a p p lie d  

n i t r o g e n . Sorensen and Pensas (1978 ) found th a t  a t  

7 s i t e s  out o f  13 p la n t  n itro g e n  c o n c e n tr a t io n  o f  soybean 

in c r e a s e d  by N a p p l i c a t io n  (0 -2 2 4  kg N /ha) and th a t  th e  

n itr o g e n  co n te n t  o f  p la n t was g e n e r a lly  l in e a r ly  r e la t e d  

t o  the r a t e  o f  N a p p l i c a t io n .

Hoshi e t  al, (1978 ) ob serv ed  th a t  in  soybean uptake 

o f  ammonia n itro g e n  was more r a p id  than th e  uptake o f  

n i t r a t e  n it r o g e n . There was an in c r e a s e  in  th e  t o t a l  N
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co n te n t  p er  p la n t  in  ch ick p ea  w ith in o c u la t io n  and o r  

a p p lie d  n itr o g e n  (Khurana and Dudeja* 1 9 8 1 ).

b .  F o l ia r  a p p l i c a t i o n ? -

Gorde and K ibe (1973 ) ob serv ed  the g r e a te s t  uptake o f  

N by ch in a  mung cro p  ( Phaseolus a u reu s) by a s in g le  f o l i a r  

a p p l ic a t io n  o f  20 lb  N /a cre  on the 25th  day a f t e r  sow in g .

251b N per a cre  a p p lie d  in  3 s p l i t  a p p l ic a t io n s  on 2 5 th 9 

35th and 40th  days a f t e r  sowing a ls o  gave prom ising  r e s u l t s .  

A p p lic a t io n  o f  90 Kg N-60 Kg N a t  sow ing + 30 Kg N as a 

f o l i a r  sp ray  a t  th e  s t a r t  o f  f lo w e r in g  -  in cre a se d  th e  seed 

n itr o g e n  con ten t o f  soybean by 7 p e rce n t  o v e r  c o n t r o l  

(Penk, 1 9 7 7 ).

R abie e t  a l  (1 97 9 ) re p o r te d  th a t  soybean p la n ts  g iv en  

20 ml o f  1 p ercen t urea s o lu t io n  a p p lie d  as a f o l i a r  spray  

t o  18-day o ld  p la n ts  in cre a s e d  th e  t o t a l  n itr o g e n  accum ula­

t io n  in  p la n ts .  Reddy e t  a l  (1981 ) had shown th a t a p p l ic a t io n  

o f  15 o r  30 Kg N/ha in  th e  form  o f  urea e it h e r  b a sa l o r  both  

b a sa l p lu s  f o l i a r  a p p l ic a t io n  a t p h y s io lo g ic a l  s ta g e s  t o  

groundnut in cre a se d  th e  N con ten t in  v e g e ta t iv e  and r e p r o ­

d u c t iv e  p a r t s .  S o i l  a p p lic a t io n  in cre a s e d  N con ten t in  

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

B. PHOSPHORUS:

i )  E f fe c t  o f  phosphorus on growth and growth c h a r a c te r s : -

a ) S o i l  a p p l i c a t l o n : -

Bhattacharya (1 97 1 ) re p o r te d  th a t  in  horsegram  

( D o lich o s . b i f l o r u s ) th e  v e g e ta t iv e  growth o f  th e  c ro p  in  

r e s p e c t  o f  len gth  o f  v in e  and number o f  branches per p la n t  was
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s i g n i f i c a n t l y  in f lu e n c e d  by phosphorus a p p l i c a t io n  both  

w ith  and w ith ou t lim e , however th e  e f f e c t  was more prono­

unced in  lim e  d ressed  s o i l *

With in c re a s e  in  the le v e ls  o f  P (3 0 , 60 and 90 Kg 

P^Og/ha) p la n t h e ig h t  and number o f  branch es s i g n i f i c a n t l y  

in cre a se d  in  Pusa b a isa k h i mung. (Panda, 1 9 7 2 ).

Kesavan and Morachan (1973) ob serv ed  a s i g n i f i c a n t  

n e g a tiv e  e f f e c t  o f  th e  in cre a se d  l e v e l s  o f  P (0 ,5 0  and 100 

K g/ha) on  th e  h e ig h t o f  soybean p la n ts*  G i l l  and Cheema 

(1976) n o t ic e d  th a t th e re  was no resp on se  t o  added phos­

phorus w ith  r e s p e c t  t o  v e g e ta t iv e  grow th and p la n t  he5,ght

in  summer mung*

Kandaswamy e t  a l  (1977 ) found th a t  th e  drym atter 

y ie ld  o f  S i r s a - I  lu ce rn e  in cre a se d  by phosphorus a p p lic a t io n *  

S n a llan  e t  a l  (1977 ) re p o r te d  th a t  in  broad beans ( V ic ia  faba  L) 

p la n t h e ig h t  was s i g n i f i c a n t l y  in cre a se d  by in c r e a s e  in  P 

l e v e l s  ( 0 ,  36 , 72 ox 108 Kg PgO ^/ha). Number o f  branches per 

p la n t was s i g n i f i c a n t l y  in cre a se d  by th e  h ig h e s t  l e v e l  o f  

P a p p lic a t io n *  Sachidanand e t  .al (1980 ) re p o rte d  th a t  a p p li ­

c a t io n  o f  P (8 0 , 160 o r  240 ppm) s i g n i f i c a n t l y  in c re a s e d  th e  

o v e r a l l  drym atter y i e ld  in  soybean and maximum y ie ld  was g iv en  

by th e  low est l e v e l  o f  P a p p lic a t io n  (80  ppm).

r t  -&as shown by Singh e t  a l  (1 9 8 0 ) th a t  v a r io u s  growth

a t t r ib u t e s  l i k e  p la n t  h e ig h t , l e a f  number, branch number and 

p la n t  d ry  w eight were s i g n i f i c a n t l y  in cre a s e d  in  f i e l d  pea 

by th e  in c r e a s e  in  P l e v e l s  (0  to  100 k g . P205/h a )*
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b .  F o l ia r  a p p lic a t io n s

An experim ent c a r r ie d  ou t a t th e  IARI t o  stu d y  th e  

resp on se  o f  s o i l  and f o l i a r  a p p l ic a t io n  o f  phosphorus 

a p p lie d  a lon e  o r  in  com bin ation  w ith  B, Mo# Cu and Mo on 

agronom ic ch a ra c te rs  o f  peas had shown th a t the trea tm en ts 

d id  not cause any s i g n i f i c a n t  d i f f e r e n c e  in  any o f  th e  

ch a ra c te rs  s tu d ie d , v i z ,  h e ig h t  o f  the p la n t , l e a f  area 

in d ex  and dry  w e ig h t , (Kherde and Yaw alkar, 1 9 6 6 ),

Duraiswamy Reddy and Palaniappan (1979 ) r e p o r te d  th a t  

phosphorus a p p lic a t io n  through s o i l  in cre a se d  the p la n t  

h e ig h t  in  CO-2 greongrara on 45th day and a t h a rv est but 

f o l i a r  a p p lic a t io n  d ecrea sed  i t .  L ea f area in dex  w.'S n ot 

in f lu e n c e d  by phosphorus a p p l i c a t io n .

Malakandaiah and Rajeswara Rao (1979 ) ob serv ed  th at 

when phosphorus was su p p lie d  through f o l i a g e  t o  groundnut 

p la n ts  under s a l in e  c o n d it io n s ,  th e re  was an in c r e a s e  in  

d ry  w e ig h t, l e a f  area and stom ata l freq u en cy  and t h is  

in c r e a s e  was more marked when p la n ts  r e c e iv e d  P f o r  2 

p e r io d s , v i z ,  20 to  25 days and 30 to  35 days a f t e r  sow ing ,

i i )  E f f e c t  o f  phosphorus on y ie ld  and y ie ld  a t t r ib u t e s w  

a .  S o i l  a p p l i c a t i o n i -

In  p o t  t r i a l s  w ith  urd ( Vlqna raunao) . mung ( Viana 

r a d ia ta )  and soybeans ( G ly cin e  maxjRavankar and Badhe (1975) 

ob serv ed  th a t  a p p l i c a t io n  o f  80 Kg P20&/h a  t o  mung and 

soybean and 120 Kg P205/h a  to  urd gave th e  h ig h e s t  seed y i e ld s .  

A p p lied  P in cre a se d  the 100 seed  w eight a l s o .  In  t r i a l s  

under r a in fe d  c o n d it io n s  w ith  gram (C ic e r  arietin u m ) g iv en
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v a r io u s  l e v e l s  o f  P, seed  y ie ld s  were in cre a s e d  from  

1 ,5 7  t /h a  w ith ou t P t o  2 .2 8 ,  2 .8 4  and 3 t /h a  w ith  2 5 , 50 

and 75 Kg PgO^/ha r e s p e c t iv e ly .  (Ftath and Singh 1 9 7 6 ).

Zeyada (1976) ob serv ed  a s i g n i f i c a n t  in c re a s e  in  the 

y ie ld  o f  straw , pods and seeds o f  f ie ld b e a n  w ith  th e  

a p p l ic a t io n  o f  150 Kg P fe d  as ca lc iu m  super phosphatet 

In  one o f  the t r i a l s  conducted  by Jones e t  3I  (1977) 

soybean was g iv en  P (0 ,  15, 30 and 60 K g/ha) e i t h e r  

a lo n e  or a lon g  w ith  K (0  and 112 K g /h a ). I t  was seen  

th a t  e i t h e r  P o r  K a p p lie d  a lon e  in c re a s e d  pod fo rm a tio n .

S h a lla n  e t  a l  (1 97 7 ) re p o r te d  s i g n i f i c a n t  in c r e a s e  

in  pod w e ig h t, seed w eight and number o f  seeds per p la n t  

in  broadbeans ( V ic la  faba L) by  P a p p l i c a t io n  ( 0 ,  36 , 72 

o r  108 Kg ?20^ /h a ) .  Seed y ie ld s  in cre a s e d  from  1.01 t /h a
1

t o  1 .5 2  t /h a  w ith  in c r e a s e  in  P2O5 a p p l i c a t io n  from  0 t o  

108 K g /h a . S tu d ies  con du cted  by Subbiah (1978 ) on 

P usabaisakhi greengram  ( Viana r a d ia t a ) showed th at seed 

y ie ld s  were h ig h e r  w ith  26 Kg p20^ /h a  than w ith ou t £ o r  

soak in g  seeds in  1 p e rcen t Kf^P04 s o lu t io n  f o r  12 h o u rs . 

Alhawat e t  a l  (1979) op in ed  th a t a p p l ic a t io n  o f  P had 

marked e f f e c t  on cowpea in  in c re a s in g  th e  y ie ld  a t t r i ­

b u tes  v i z ,  number o f  pods p er  p la n t , le n g th  o f  pod , 

hundred g ra in  w e ig h t, and g ra in  y i e l d .  However h ig h e r  

le v e l s  o f  P (60 Kg P205/h a )  d id  n o t cause a d d it io n a l  

in c r e a s e  In  any o f  th e  p la n t ch a r a c te r s  and g ra in  

y ie ld  o v e r  low er l e v e l  o f  P (30 kg P205/h a ) .
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Mudholkar and Afclawat (1979) n o t ic e d  th a t  the y ie ld

com ponents and seed  y ie ld s  o f  gram ( C ic e r  a r ie tin u m )

grown on ca lca re o u s  sandy loam s o i l s  were in cre a se d  w ith  

40 Kg P205/h a  a p p lie d  a t sowing but y i e ld  was not 

in cre a s e d  fu r th e r  w ith  80 Kg P20 ^ /h a . I t  was shown by 

Singh e t  a^ (1980) th a t pod number was s i g n i f i c a n t l y  

in c re a s e d  w ith  in c r e a s e  in  P l e v e l s  (0  t o  100 K g ), 60 Kg

pgO^/ha g iv in g  th e  h ig h e st  seed  y ie ld s *  D evarajan e t  a l

(1980) re p o r te d  th a t g ra in  y ie ld  o f  redgram , blackgram  and 

greengram  in cre a se d  s i g n i f i c a n t l y  due to  phosphorus 

a p p lic a t io n  a t  25 Kg P20 &/h a .  I t  was a ls o  re p o r te d  by 

Haque e t  a l  (1980) th a t th e  seed y ie ld s  and number o f  

pods p er  p la n t were s i g n i f i c a n t l y  in c re a s e d  by P le v e ls  in  

soybean .

b* F o l ia r  a p p l i c a t i o n : "

Kherde and Yawalkar (1966) ob serv ed  th at s o i l  and 

f o l i a r  a p p l i c a t io n  o f  phosphorus (4 4 .8  Kg P20 ^ /h a ) t o  peas 

e i t h e r  a lon e  o r  in  com bination  w ith  Mo, B,Ca and Mn 

caused no s i g n i f i c a n t  d i f f e r e n c e  in  g ra in  y i e ld ,  straw  

y ie ld  and t h e ir  r a t i o .  However, th ere  were tren d s  o f  

in c r e a s e  in  y ie ld  due t o  f o l i a r  a p p l i c a t io n  compared to  

s o i l  a p p l i c a t io n .

S tu d ies  conducted  by G i l l  e t  a l  (1971 ) on cowpea showed 

th a t  phosphate a p p l i c a t io n  e i t h e r  t o  s o i l  (0 ,  25 and 50 Kg 

p2°5^ha^ o r  as f o l i a r  spray  (0^T25 Kg P205/h a )  in c re a s e d  

th e  seed  y ie ld s  o f  cowpea and th a t  25 Kg P20^ /ha  g iv e n  

as a f o l i a r  spray a p p lie d  a t f lo w e r in g  was on par w ith
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50 Kg P205/h a  a p p lie d  t o  s o i l  a t sow in g . The h ig h e s t  

seed  y i e ld  was o b ta in e d  w ith  50 Kg P20^ /h a  a p p lie d  to  

s o i l  a t  sowing fo llo w e d  by 25 Kg P20^ /h a  g iv e n  through 

f o l i a g e  a t  f i r s t  f lu s h  o f  f lo w e r in g .

Singh e t  a l  (1971) re p o r te d  th a t a p p l i c a t io n  o f  22 Kg 

P/ha as s in g le  super phosphate in  2 equ a l f o l i a r  sprays to  

ch ick p ea  (C ic e r  a rie tin u m  Linn) a t th e  peak v e g e t a t iv e  and 

f lo w e r  i n i t i a t i o n  s ta g e s  o r  33 Kg P as a s in g le  f o l i a r  

spray  a t  th e  peak v e g e ta t iv e  phase r e s u lt e d  In  average 

g r a in  y ie ld s  o f  1 .7 2  and 1 .77 ton n es /h a  r e s p e c t iv e ly  

compared w ith  1.61 ton n es /h a  i s  p lo t s  g iv e n  band a p p l i ­

c a t io n  o f  45 Kg P /h a . Nalamwar .fH: a l  (19721 ob serv ed  

an in c r e a s e  in  th e  y ie ld  o f  groundnut ( A rach is  hvooc|ea) 

by th e  a p p lic a t io n  o f  22 Kg P20^/ha e i t h e r  through s o i l  

o r  through f o l i a g e .

From the t r i a l s  w ith  peas ( Pisum sativum  L. ) Iswaran 

and Sen (1973) found th a t  seed  in o c u la t io n  w ith  an 

e f f i c i e n t  s t r a in  o f  rh izob ium  and 4 f o l i a r  sprays w ith  

2 p ercen t P s o lu t io n  a p p lie d  a t te n  days in t e r v a l  b eg in ­

ning th re e  weeks a f t e r  sowing in cre a se d  th e  number o f  

seed s p e r  pod , seed  y i e l d  p er  p la n t  and p la n t P co n te n t  

compared w ith  in o c u la te d  and u n in ocu la te d  c o n t r o l s .  I t  

was shown by Shar^ma e t  a l  (1975) th a t  f o l i a r  a p p l ic a t io n  

o f  25 Kg P20&/h a  o r  a p p ly in g  50 Kg P20^ /ha  in  2 equ a l 

s p l i t  d r e s s in g s , b e fo r e  sowing and as a f o l i a r  spray
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in c re a s e d  the y ie ld  o f  gram ( C ic e r  a r ie tin u m ) by 13*7 and

3 4 .4  p ercen t r e s p e c t iv e ly .

Shukla (1975 ) r e p o r te d  th a t on a c id  c la y  s o i l  soybeans 

when g iv en  a f o l i a r  spray  o f  15 o r  30 Kg/ha o f  P gave 

h ig h e r  y ie ld s  than i t s  s o i l  a p p l i c a t io n .  P ro te in  co n te n t  

o f  g ra in  was a ls o  s i g n i f i c a n t l y  in c re a s e d  by the trea tm en t. 

Phosphorus was a p p lie d  t o  blackgram  e it h e r  through s o i l  

(0 ,  25 and 50 Kg PgO^/ha) o r  through f o l i a g e  (6 .2 5  and

1 2 .5  Kg PgO ^/ha). Maximum g ra in  y i e ld  was o b ta in e d  w ith 

25 Kg PgO^lha through s o i l  + 1 2 .5  Kg P20^/ha a p p lie d  as a 

f o l i a r  sp ra y . (Subramaniam e t  a l  1 9 7 7 ).

Reddy and B alan iappan re p o r te d  th a t a p p l i c a t io n  o f  

10 t o  40 Kg PgO^/ha to  th e  s o i l  a n d /o r  as a f o l i a r  spray  

had no s ig n i f i c a n t  e f f e c t  on y ie ld  com ponents and seed 

y ie ld  o f  Phaseolus aureus c v .  C o-2  grown on a s o i l  o f  

medium P s ta tu s .

In  gram ( C ice r  a r ie tin u m ) a p p l ic a t io n  o f  25 Kg P20 5/h a  

in c re a s e d  average seed  y ie ld s  by 256 Kg. Combining the 

s o i l  a p p lic a t io n  o f  25 Kg P205/h a  w ith  a f o l i a r  spray • 

o f  1 p e rce n t  P205 + 2 p ercen t N in c re a s e d  y ie ld  by 4 .6 2  Kg/h 

o v e r  th o se  o b ta in e d  w ith f o l i a r  spray a p p lie d  a lo n e . 

(Suryawanshi and Chaudhari, 1979) Subramaniam and 

Palaniappan (1981 ) ob serv ed  th a t in  blackgram  v a r ie ty  

Co-2 f o l i a r  a p p l ic a t io n  o f  6 .2 5  and 1 2 .5  Kg P205/h a  gave 

about th e  same y ie ld  as s o i l  a pp lica tion  o f  25 o r  50 Kg

^ 2 ^ 5 ^ *



In  a f i e l d  t r i a l  by S r iv a sta v a  and Varma (198 1 ) 

g reen  gram was g iv e n  3 l e v e l s  o f  P, v i z ,  2 0 , 40 and .60 Kg 

P20 5/h a  a p p lie d  e i t h e r  f u l l y  through s o i l  o r  h a l f  through 

s o i l  + h a l f  as a f o l i a r  sp ra y . Though th e  s p l i t  a p p l i ­

c a t io n  o f  p showed in c r e a s in g  tren d s  in  y ie ld  and y ie ld  

a t t r ib u t e s  i t  d id  n o t reach  th e l e v e l  o f  s i g n i f i c a n c e ,

i i i )  E f f e c t  o f  phostftorus on n o d u la t io n  and n itr o g e n  f i x a t i o n

a .  S o i l  a p p l i c a t io n s -

Rewari e t  a l  (1965 ) ob serv ed  th a t  th e  amount o f  

n itr o g e n  f ix e d  by  th e  c lu s t e r  bean c r o p  ( Cvamopsis t e t r a -  

aon a lobu s (L ) Taub) t r e a te d  w ith  d i f f e r e n t  phosphates was 

p o s i t i v e l y  and s i g n i f i c a n t l y  r e la t e d  t o  i t s  phosphate uptake 

from  th e  s o i l .  Khare and Hal (1968 ) r e p o r te d  th at legum i­

nous c ro p s  when t r e a te d  w ith  phosphorus in cre a se d  th e  

n it r o g e n  con sen t o f  s o i l  s i g n i f i c a n t l y  in  th e  o rd e r  soybean , 

d h a in ch a , u rd , cow pea, raoong and sunhemp* The t o t a l  

amount o f  N '(p la n t  and s o i l )  f ix e d  s y m b io t ic a l ly  in  th e  

phosphate t re a te d  p o ts  o v e r  c o n t r o l  was more than d ou b le  

in  each  c a s e . I t  was found by N air e t  £1, (1970) th a t  in  

groundnut la ck  o f  P r e s u lt e d  in  the g r e a te s t  r e d u c t io n  in  

n o d u la t io n  and n itr o g e n  f i x a t i o n ,  compared to  the 

e f f e c t s  o f  Cat Mo, Mg and K.

Singh (1970 ) op in ed  th a t  resp on se  t o  P a p p l ic a t io n  

was v e ry  con sp icu ou s in  gram (C ic e r  a r ie tin u m ) and grow th , 

n o d u la t io n  and N f i x a t i o n  were st im u la te d  s i g n i f i c a n t l y .

P in cre a s e d  n o d u la t io n  more by in c r e a s in g  th e  w eight 

o f  n o d u le s . P s i g n i f i c a n t l y  in cre a s e d  th e number and



d ry  w eigh t o f  n od u les and N f i x a t i o n  in  gram* (S in ^ h a , 1971) 

Ravankar e t  ^1 (1972 ) found th a t  a p p l i c a t io n  o f  120 Kg PgO^/he 

f o r  urd ( Vlgna mungo) and 80 Kg PgO^/ha f o r  mung ( viqna 

r a d la t a ) were optimum f o r  in c r e a s in g  n o d u la t io n  and 

n itr o g e n  f i x a t i o n .

Jones e t  a l  (1 97 7 ) re p o rte d  th a t e i t h e r  P o r  K

a p p lie d  a lo n e  in cre a se d  th e number o f  nodu les p er  p la n t ,  ̂ I
S,T

and p er u n it  volume o f  s o i l  in  soyabean . Y adava^ (l978) 

had shown th at a p p lica tion  o f  30 o r  60 Kg P205/h a  s i g n i f i ­

c a n t ly  in cre a se d  nodule number ‘ ov er  o o n t r o l .

Hague e t  a l  (1 98 0 ) ob serv ed  a m oderate p o s i t i v e  l in e a r  

e f f e c t  o f  r a te s  o f  p on number o f  n od u les  and a h ig h ly  

s i g n i f i c a n t  l in e a r  e f f e c t  o f  P upon n odu le  w eigh t in  soybean ,

b .  F o l ia r  a p p l i c a t io n a -

In  one o f  th e  t r i a l s  by Despande and Bathkal (1965 ) 

mung was g iv en  P e it h e r  through s o i l  ( 0 ,2 0 ,  40 o r  60 lb  

P205/h a )  o r  through f o l i a g e  (10  lb  P20&/ h a ) .  In cre a se  

in  n od u le  number was n o t ic e d  w ith  in c r e a s e  in  phosphate 

l e v e l s  and th e re  was no s i g n i f i c a n t  d i f f e r e n c e  between 

20 lb  P20& s u p p lie d  through s o i l  and 10 lb  P2 C  ̂ su p p lie d  

through f o l i a g e .

Zswaran and Sen (1973 ) ob serv ed  th a t  in  peas 

( Pisum sativaim L) seed  in o c u la t io n  w ith  an e f f i c i e n t  s t r a in  

o f  rh izob ium  and 4 f o l i a r  spray  o f  s o lu t io n s  co n ta in in g  

2 p ercen t P a p p lie d  a t  10 days in t e r v a l  b eg in n in g  th ree  

weeks a f t e r  sowing in cre a se d  the number o f  nodu les per 

p la n t  compared w ith  in o c u la te d  and u n in ocu la tod  c o n t r o l s .

2 0
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IV . E f fe c t  _of_ phosphorus on p r o te irL co n te n t

a .  S o i l  a p p l i c a t i o n t -

Singh e t  a l  (1969 ) re p o r te d  th a t  a p p l i c a t io n  o f  

p h osp h oric  a c id  (0  t o  90 K g/ha) t o  pea v a r ie t i e s  d id  not 

in f lu e n c e  p r o te in  co n te n t  in  g r a in . Garg e t  al, (1971) 

ob serv ed  an in c r e a s e  in  th e  p r o te in  co n te n t  in  g ra in s  o f  

peas due t o  p a p p l ic a t io n  a t 20 and 40 Kg PgOg/ha.

M alik e t  (1972 ) In  a t r i a l  w ith  cowpea ob serv ed  

th a t  a p p lic a t io n  o f  P had no e f f e c t  on seed  p r o te in  

c o n te n t .

Kesavan and Korachan (1978) showed th a t  p r o te in  

y ie ld  o f  soybean v a r ie t i e s  in cre a se d  by the in c r e a s e  in  

th e  r a t e  o f  ^2^5 a p p l i c a t io n .  Ravankar and Badhe (1975) 

ob serv ed  th a t  a p p l i c a t io n  o f  80 Kg P20^/ha t o  mung and 

soybean  and 120 Kg PgO^/ha to  urd in c re a s e d  th e  seed  

p r o t e in  c o n te n t .

b ) F o l ia r  a p p l ic a t io n

Shukla ( 1975) observed  th a t on a c id  c la y  s o i l  

soybean when g iv en  a f o l i a r  a p p l ic a t io n  o f  15 o r  30 

Kg/ha P in c i'ea sed  th e  p r o te in  co n te n t  o f  g ra in  s i g n i f i ­

c a n t ly ,  compared to  i t s  s o i l  a p p l i c a t io n .

B e lik ov  and B urtseva ( 1967 ) re p o rte d  th a t  

a p p l ic a t io n  o f  powdered superphosphate a t  100 Kg/ha o r
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500 m l/ha  o f  a superphosphate s o lu t io n  co n ta in in g  

2 p e rce n t  P205 a t th e  beg in n in g  o f  pod fo rm a tio n  t o  

le a v e s  in cre a se d  the p r o te in  p ercen ta g e  o f  soybean se e d s .

V. Phosphorus co n ten t and uptake o f  p h o sp h o ru s :-

a ) S o i l  a p p l ic a t io n

Sinha (1971) re p o rte d  th a t  in  gram* a p p l ic a t io n  o f  

a s t a r t e r  dose  o f  10 Kg N/ha gave h ig h e r  uptake o f  t o t a l  

P by th e  p la n t a t  a l l  s ta g es  o f  g row th . With 10 Kg N/ha 

as b a s a l d r e s s in g , 30 and 60 Kg P205/h a  showed an in c re a s in g  

tren d  in  the uptake o f  t o t a l  and f e r t i l i z e r  P in  fa v ou r  

o f  th e  l a t t e r .  Rajendran and Krishnaraoorthy (1975) from  

th e  t r i a l s  w ith blackgram  rep orte d  th a t  the uptake o f  P 

in  th e  sh o o t , seed  and husk sam ples were s i g n i f i c a n t  f o r  P 

With in c r e a s e  in  l e v e l s  o f  P the uptake o f  P a ls o  in c r e a s e d .

Ravankar and Badhe (1975) n o t ic e d  th at in  u rd , mung 

and soybeans g iv e n  0 t o  120 Kg P20 5/h a ,  a p p lie d  P in cre a se d  

N and P uptake by p la n ts  a t d i f f e r e n t  growth s ta g e s . I t  

was shown by Kandaswamy e t  g l  (1977 ) th a t  a p p l ic a t io n  o f  

P s i g n i f i c a n t l y  in cre a se d  the uptake o f  N, P, K and ca in  

lu ce rn e  v a r ie ty  S i r s a - I .

Singh and Saxena (1977) ob served  th a t a lthou gh  P 

co n c e n tr a t io n  in  p la n t  p a rts  was redu ced  owing t o  n itr o g e n  

f e r t i l i z a t i o n  and in o c u la t io n ,  the uptake was co n s id e r a b ly  

in cre a se d  in  soybean . In redgram , greengram and blackgram  

a p p l i c a t io n  o f  P in cre a se d  the P con ten t in  g ra in  and straw . 

(D evara jan  e t  a l ,  1 9 8 0 ). Sachidanand e t  a l  (1 98 0 ) re p o r te d  

th a t  a p p l ic a t io n  o f  phosphorus to  soybeans (8 0 , 160 -o r  240 

ppm P20&) s i g n i f i c a n t l y  in cre a se d  th e  P con ten t in  p la n ts .
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A t r i a l  conducted  by Cassman «»t ^  (1981 ) t o  f in d  

o u t  th e  phosphorus requirem ent o f  soybean and cowpea as 

a f fe c t e d  by  the mode o f  N n u t r it io n  showed th a t th e  P 

c o n c e n tr a t io n  o f  N f i x in g  soyvean p la n ts  was s i g n i f i ­

c a n t ly  low er than th a t  o f  N su p p lie d  p la n ts  a t a l l  

l e v e l s  o f  a p p lie d  P f e r t i l i z e r *

b ) F o l ia r  a p p l i c a t i o n : -

B e lik ov  and B urtseva (1967) ob serv ed  th a t  a p p l ic a t io n  

o f  powdered superphosphate a t 100 k g /h a  o r  500 m l/ha  o f  a 

super phosphate s o lu t io n  co n ta in in g  2 p ercen t Pg^s a p p lie d  

a t  th e  beg in n in g  o f  pod form a tion  o f  soybean le a v e s  in cre a se c  

th e  t o t a l  and o rg a n ic  P con ten t o f  g ra in *

Nalamwar e t  a l  (1972 ) r e p o r te d  th a t  th e  p ercen ta g e  

uptake o f  PgOs wa® more when th e  c ro p  was f e r t i l i z e r  w ith  

p h osp h a tic  f e r t i l i s e r ,  e i t h e r  through s o i l  o r  through 

f o l i a g e  than i t s  ze ro  l e v e l .  When blackgram  was g iv e n  

phosphorus e i t h e r  through s o i l  ( 0 ,  25 o r  50 Kg PgO^/ha) 

o r  through f o l i a g e  (6*25  o r  12 .5  Kg P g O ^ /h a jit  was found 

th a t  f o l i a r  a p p l ic a t io n  o f  P a t  th e  r a te  o f  1 2 .5  Kg P20^ /ha  

had s i g n i f i c a n t l y  in cre a s e d  the uptake o f  P. (Rajamannar 

S i  S i ,  1979)

I I I *  Com bination e f f e c t  o f  N and P 

i )  On growth and growth ch a r a c te r s t

a) S o il ,  a p p lic a t io n

From an in v e s t ig a t io n  con ducted  on gram ( C ic e r  

a r ie tin u m ) v a r ie t y  BR 77 , Shukla (1 96 4 ) con clu ded  th a t
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a p p l i c a t io n  o f  20 lb  N + 30 lb  P205/a c r e  gave maximum 

resp on se  o f  a lm ost a l l  p la n t ch a r a c te r s  v i z ,  h e ig h t  o f  

p la n t s ,  number o f  branch es per p la n t  e tc*  compared to  

th e  sum o f  t h e i r  independant e f f e c t s .  Ezedinma (1 9 6 5 ) found 

th a t  p la n t  h e ig h t and number o f  le a v e s  p er  p lan t were 

in cre a s e d  by  the com bined a p p l ic a t io n  o f  N and P 

(20  lb  N + 40 lb  P205/ a c r e ) .

In  Pusabaisakh i mung. Panda (1 972 ) ob served  in c r e a s e  

in  p la n t h e igh t and number o f  branches p er  p la n t w ith  

in c r e a s e  in  l e v e ls  o f  N and :P. The econom ic l e v e l  was 

found t o  be 30 Kg N + 30 Kg P205/h a .

Cassman (1978) found th a t a t  th e  fo u r  lo w e s t  P l e v e l s  

( .0 0 5 ,  .0 2 ,  0 .0 5 , 0 .2  ppm phosphate P) r iitrogen  p rov id ed  

in  the n u tr ie n t  s o lu t io n  d id  not in c r e a s e  th e  p la n t  

d ry w e ig h t. At a l l  P l e v e l s  p la n ts  r e c y c l in g  upon 

s y m b io t ic a lly  produced n itr o g e n  as t h e i r  s o le  N sou rce  

had a sm a lle r  r o o t  p ercen tage  o f  t o t a l  w eight than 

p la n ts  p rov id ed  w ith  n itr o g e n ,

b ) F o l ia r  a p p l ic a t io n

B a d illo  -  F e l ic ia n o  e t  a l  (1977) ob serv ed  no 

d i f f e r e n c e  in  the p la n t  h e ig h t  o f  p ig eon  pea ( Calanus e 'aian) 

by  the f o l i a r  p a p p lic a t io n  o f  n u t r i le a f  a t 2 .2 4  Kg/ha 

g iv en  a t  1 week, 2 week, 3 week o r  m onthly in t e r v a ls  o r  

N and P as urea and superphosphate r e s p e c t iv e ly  a p p lie d  

a t  e q u iv a le n t  amounts at 2 week in t e r v a l s .  In  blackgram



Plant h e ig h t  a t  h a rv est was not in f lu e n c e d  by e it h e r  

/water sp ray  o r  3 p ercen t diammonium phosphate sp ra y . 

Spraying diammonium phosphate tw ice  (a t  f lo w e r in g  and a 

fo r tn ig h t  l a t e r )  r e co rd e d  s i g n i f i c a n t l y  h ig h er  drym atter 

p rod u ction  a f t e r  pod m aturation  s ta g e . (Ramaswaray and 

lam aiah, 1980 ).

L i. (fo y ie ld  and y ie ld  a t t r i b u t e s : -  

a ) S o i l  a p p l i c a t i o n : -

Sen e t  ^1 (1962 ) ob serv ed  b e t t e r  respon se  in  

Perseem y ie ld  t o  th e  a d d it io n  o f  n it r o g e n  and phosphorus 

compared t o  th e  a d d it io n  o f  phosphorus a lo n e . Shukla (196 

from an in v e s t ig a t io n  on gram ( C ic e r  a r ie t in u m ) p o in ted  

3Ut th a t  in c r e a s in g  th e  dose o f  N in  the absen ce o f  P 

s l i g h t ly  d epressed  g ra in  y ie ld  but in  com bin ation  w ith  P 

Lncrease in  the dose  o f  N, p a r t i c u la r ly  20 lb  N /a c r e v had 

a p o s i t i v e  r e la t io n s h ip  w ith  y i e l d .  The straw  y ie ld  in c r e  

ased w ith  in c r e a s e  in  N su pply  when i t  was used in  com bi­

n a tion  w ith  P.

Singh and Singh (1968 ) op in ed  th a t  in  soybean combinei 

3p p licfcion  o f  10 Kg N and 80 Kg P205/h a  s i g n i f i c a n t l y  

Lncreased g ra in  y ie ld  by 3 6 .23  p ercen t o v e r  c o n t r o l ,  

la ja g op a la n  e t  a l  (1930 ) observed  th a t  in  blackgram  a p p l i -  

:a t io n  o f  2 ton s  o f  com post in  com bin ation  w ith  20 lb  

?2 °5  anc* lb  N /a cre  gave in cre a se d  y ie ld s  ov er  no manure
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p l o t s • With in c r e a s e  in  th e  dose  o f  N and P y ie ld  o f  

g ra in  and bhusa# len g th  o f  pod and average w eight o f  seed s  

p er  p la n t  in cre a se d  in  Pusabaisakh i mung. The l e v e l  o f  

30 KgN+ 30Kg p 2 ° 5 ^ a was m ost p r o f i t a b le  and econ o ­

m ica l d ose  ( Pandat 1 9 7 2 ).

R ajendran e t  aJL (1974) n o t ic e d  an in c r e a s e  in  th e  

seed  y ie ld  o f  blackgram  ( Phaseolus munqo L) w ith  in c r e a s e  

in  th e  l e v e l  o f  N and P. S ig n i f i c a n t  in c r e a s e  in  th e  seed  

y ie ld s  o f  soybean was ob ta in ed  by th e  com bined a p p l ic a t io n  

o f  N and P. Seed y ie ld  was h ig h e s t  (0 ,7 4  t /h a )  w ith  150 Kg 

N + 225 Kg P2C^/ha, 0 .71  t  w ith  200 Kg N + 300 Kg P205/h a  

and 0 .7 0  t  w ith  200 Kg N/ha compared w ith  0 .2 7  t /h a  w ith ou t 

a p p lie d  f e r t i l i z e r ,  (pieman et J ,  1 9 7 + ^

Agarwal and Narang (1975 ) re p o r te d  th a t th e  com bined 

a p p l ic a t io n  o f  20 Kg N + 80 Kg P205/h a  gave maximum 

average seed  y ie ld s  o f  1 .7 2  t /h a  in  soybean .

From th e  t r i a l s  con du cted  on soybean (G ly c in e  h ls p id a  

maxim) A xin te  (1975 ) ob ta in ed  h ig h e s t  seed  y ie ld s  by th e  

com bined a p p lic a t io n  o f  N and P fo l lo w e d  by N a lon e  and 

no f e r t i l i z e r  a p p l i c a t io n .  Tej  Singh e t  a l  (1 97 5 ) 

o b ta in e d  s i g n i f i c a n t l y  h ig h er  g r a in  y i e ld  w ith  25 Kg N + 50 kg 

f 2 °5^ha o v e r  u n trea ted  c o n t r o l  in  moong. From a 

t r i a l  con ducted  a t  th e  R ice  R esearch  S ta t io n , Pattam bi 

Viswanathan e t  ^1 (1 97 9 ) ob ta in e d  maximum y ie ld  o f  cowpea
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w ith  37 ,67  Kg N and 3 7 .3 7  Kg P205/h a .  The econom ic 

d oses  o f  f e r t i l i z e r s  were 2 3 .1 2  Kg N and 2 3 .5 5  o f  Kg 

P20 g /h a .

b .  F o l ia r  a p p l i c a t i o n : -
P

A p p lic a t io n  o f  2 p ercen t N, 2 p e rce n tAand 2 p e rce n t  

K in cre a se d  the seed  y ie ld s  o f  soybean by  240 Kg/ha o v e r  

c o n t r o l .  (A x in te , 1 9 7 3 ).

B a d i l lo -F e l ic ia n o  e t  <al (1977) n o t ic e d  no d i f f e r e n c e  

in  seed  w eight and g ra in  pod r a t i o  o f  pegeon peas by 

f o l i a r  a p p lic a t io n  o f  n u t r i le a f  a t  2 .2 4  Kg/ha g iv e n  at 

1 week, 2 week, 3 week o r  m onthly in t e r v a ls  o r  N and P as 

urea and super phosphate r e s p e c t iv e ly  a p p lie d  in  e q u iv a le n t  

q u a n t it ie s  a t  2 week in t e r v a ls .

In f i e l d  t r i a l s  in  F lo r id a  by R obertson  a l  (1977) 

y ie ld s  o f  soybean c u l t iv a r s  were n o t a f fe c t e d  by 1 t o  5 f o l i a r  

a p p l i c a t io n  (b eg in n in g  a t p o d s e t)  o f  170 l i t r e s  per 

h e c ta re  o f  a s o lu t io n  co n ta in in g  2 8 , 2 .9 ,  8 .4  and 1 .2  Kg/170 

l i t r e  o f  N, P, K and S r e s p e c t iv e ly .  G arcia  (1977 ) ob serv ed  

th a t  th e  optimum r a t e  o f  NPK and S f o r  f o l i a r  f e r t i l i z a ­

t io n  o f  soybean a t  f i l l i n g  was 8 0 , 8 ,  24 and 4 Kg/ha r e s ­

p e c t iv e ly  which gave y ie ld s  1 .04  t /h a  h ig h e r  than th at 

in  c o n t r o l  p l o t s .

H erbert and Daugherty (1978) ob serv ed  th at f o l i a r  

a p p l i c a t io n  du rin g  seed  f i l l i n g  t o t a l l i n g  80 Kg N.

8 Kg P, 24 Kg K and 4 Kg S /ha g e n e r a lly  decreased  y ie ld s
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In  lu p in .  Lysenko (1970 ) r e p o r te d  th a t  f o l i a r  sp rays 

w ith  ammonium n i t r a t e  t o  pot grown peas a t  the end o f  

f lo w e r in g  in cre a se d  seed  y ie ld s  where a b a sa l d r e s s in g  

o f  lg  PgO^/pot was a p p lie d  and s l i g h t l y  d ecrea sed  y ie ld s  

where b a sa l d re s s in g  was 0 .5  g ,  but f o l i a r  sp ray in g  o f  

urea in cre a se d  y ie ld s  in  the p o ts  g iv en  a b a sa l d re s s in g  

o f  0 .5  g

I t  was shown by Suryawanshi and Chaudhari (1979) 

th a t  com bining the a p p l ic a t io n  o f  25 Kg PgOg/ha w ith  

f o l i a r  spray o f  1 p ercen t + 2  p e rce n t  N in cre a se d

y ie ld s  by 462 Kg/ha ov e r  th ose  o b ta in e d  w ith  the same 

f o l i a r  spray a p p lie d  a lon e*  A f o l i a r  sp ray  o f  2 p ercen t 

P + 2 p e rce n t  N o r  1 p ercen t P + 1 p e rce n t  N gave 

s im ila r  y i e ld s .

Keogh e t  ^1 (1979 ) found th a t f o l i a r  f e r t i l i z a t i o n  

o f  soybean w ith  60 lb  N, 1 4 .4  lb  P205 * 2 1 .6  lb  KgO and

3 .5  l b  s /a c r e  redu ced  y ie ld s  t o  52.1  b u sh e ls  p er  a c r e  

compared w ith 5 7 .7  b u sh e ls  in  u n trea ted  p l o t s .

Subramaniam and Palaniappan (1 98 0 ) observed  th a t 

f o l i a r  a p p lic a t io n  o f  12 .5  Kg P/ha was as e f f e c t i v e  as 

th e  com bined f o l i a r  a p p l ic a t io n  o f  10 Kg N + 1 2 .5  Kg 

P/ha in  In cre a s in g  th e  y ie ld  o f  b lackgram , but maximum 

y ie ld  was re co rd ed  by the com b in a tion .
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P i l l a i  e t  a l  (1980) from  an experim ent on  cowpea 

v a r ie t y  C -152 o b ta in e d  h ig h e s t  seed  y ie ld s  by the s o i l  

| p p lic a t io n  o f  h a l f  the recommended d o se  o f  N (10K g/ha) 

as b a sa l d re s s in g  and a f o l i a r  spray o f  2 p ercen t diammo­

nium phosphate (D .A .P .)  s o lu t io n ,  20 and 30 days a f t e r  

sow in g . In  a f i e l d  experim ent con ducted  by  Ramaswamy 

and Ramaiah (1980 ) 3 p ercen t D.A.P* was sprayed on 

blackgram  v a r ie ty  C o .4 on ce  a t th e  commencement o f  

f lo w e r in g  and a f o r t n ig h t  la t e r  as compared w ith  w a te r -  

sprays a t  th e  co rresp on d in g  s ta g e s . I t  i s  found th a t  

sp ra y in g  D .A .p , tw ice  in cre a se d  th e  number o f  pods 

p er  p la n t , s h e l l in g  p e rce n ta g e , 100 g r a in  w eight and u l t i ­

m ately  r e s u lte d  in  in cre a s e d  g r a in  y i e l d .

* i l )  On n o d u la t io n i-

Ivan ov  (1979) ob serv ed  th a t the a p p l ic a t io n  o f  

60 Kg/ha each o f  N, P2O5 and a lo n e  and In d i f f e r e n t  '

com bin ation s had no s i g n i f i c a n t  e f f e c t  on growth and 

n o d u la t io n  o f  lu p in , grown on grey-brow n  f o r e s t  s o i l s .

i v )  On p r o te in  con ten t

T ej Singh e t  a l  (1975 ) observed  s i g n i f i c a n t  in c r e a s e  

in  th e  p r o te in  co n te n t  o f  moong ( Phaseobus aureus R ox b .) 

ov er  th e  u n treated  c o n t r o l  by th e  a p p l i c a t io n  o f  25 Kg N + 

50 Kg PgO^/ha. I t  was su ggested  th at P a p p lic a t io n  

may st im u la te  nodule p ro d u ctio n  and thus h ig h e r  r a te s  o f  

N f i x a t i o n .
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A p p lic a t io n  o f  N and P in cre a se d  th e  seed p r o te in  

con ten t o f  soybean v a r ie t i e s  Pb N o .I , Bragg and C lark 63 , 

compared w ith  th e  u n treated  c o n t r o l .  (A garw al and Narang, 1975|

Ivanov (1979) r e p o r te d  th a t  in  w h ite  lu p in , a p p l ic a t io n  

o f  60 Kg/ha each o f  N, P2^5 an<* ^2^ no s i 9 ni f l cant  e f f e c t

on drym atter and cru de p r o te in  y i e ld s .

Dekov and L osanch els A lva res  (1980 ) re p o r te d  th a t  

in  r a in fe d  t r i a l s ,  a p p l i c a t io n  o f  N, P, K and Mo a t  v a r io u s  

l e v e l s  t o  4 Phaseolus V u lg a r is  c u l t iv a r s  in cre a se d  the 

p r o t e in  and s ta rch  con ten t in  s e e d s . The optimum r a te  

was 40 Kg U +  80 Kg P2 0& + 30 Kg KgO + 100 Kg M o/ha.

V) On N & P uptake:

From th e  s tu d ie s  con ducted  on greengram , Yadava 

and Chokhey Singh (1978) ob served  th a t  th e  a p p l ic a t io n  o f  

N and P in cre a se d  the uptake o f  N by th e  c ro p  and th e  

f i x a t i o n  o f  N in  th e  s o i l  o v e r  c o n t r o l .





MATERIALS AND METHODS

A f i e l d  experim ent was con du cted  to  

ev a lu a te  th e  com parative  e f f i c i e n c y  o f  s o i l  and 

f o l i a r  a p p l ic a t io n  o f  N, rfP and t h e i r  com bination s 

on th e  grow th ,  y i e l d  and q u a lity  o f  blackgram *

LOCATION:

The experim ent was conducted  in  th e  Summer 

r i c e  fa l lo w s  o f  th e  R ice  R esearch  S ta t io n *  Kayamkulam 

which comes in  th e  Onattukara t r a c t*

MATERIALS:

S o i l £

. The s o i l  o f  th e  exp erim en ta l area  was sandy 

loam . The data on th e  a n a ly s is  o f  th e  s o i l  b e fo r e  

s t a r t in g  th e  experim ent i s  g iv e n  in  T a b le -1 *

A n a ly s is  o f  th e  s o i l  b e fo r e  s t a r t in g  th e  experim ent

T able -  1

C ontent

T o ta l n itr o g e n  (K g /h a )

A v a ila b le  P205 (K g/ha) 

A v a ila b le  KgO (K g/ha)

1260

45

63

5-3
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SEASON AND CLIMATE*

The experim ent was conducted  du rin g  summer 

season  o f  1981-S2* The crop  was sown on 30th January 

and the h a rv e st  was com pleted  by 19th A p r i l  1982*

The m e te o r o lo g ic a l  param eters such as tem perature 

r a i n f a l l ,  r e l a t iv e  hu m id ity  and su n sh in e hours were 

re co rd e d  du rin g  th e  above p eriod *  The w eekly a verages 

o f  tem perature^ r e l a t iv e  hum idity and sunshine hours 

and w eekly  t o t a l  o f  r a i n f a l l  d u rin g  th e  crop p in g  

p e r io d  and th e  p re v io u s  f i v e  y ea rs  were re co rd ed  and 

a re  g iv e n  in  f ig u r e  1 and Appendix*1*

CROPPING HISTORY OF THE FIELD*

The exp erim en ta l s i t e  was under bu lk  c ro p  o f  

paddy during th e  f i r s t  and second cro p  season s o f  

1981-1982 .

VARIETY AND SEED*

Blackgram v a r ie t y  T9 e v o lv e d  a t  C*Z*Azad 
U n iv e rs ity  o f  A g r ic u ltu r a l  S c ie n c e s , Kanpur was used

f o r  th e  study* I t  i s  a h igh  y ie ld in g  v a r ie t y  o f  appro­

x im a te ly  90 days d u ra tion *  P lan ts are e r e c t  w ith dark 

green  le a v e s*  Seeds a re  dark and medium in  s iz e *



k
k

c
a

t
iv

b
: 

h
u

m
io

it
x

(
V

.J
- CROP* PK RIO D 5 yCAHS AVCAtGC

W EA TH ER CDHDITIOH DURING THE CROP. SEASON AND r a i n  F a l l  (m m )

THE AVERAGE FO R TH E L A S T  FIVE Y E A R S . P E L A T IV E  M UM iDITr 0— _  _  _

MAX 1 MUM T E M P C R A T U P ie t3------------------------------------- Q &  —  - ------------------ 0

m in im u m  t e m p b r a t u r e o --------------------------------------© G ------------------ -------------------©

S U N S N IN C  n o u h s 42,-------------------------------------A . A -------------------



Seeds w ith  96 p ercen t g erm in ation  was ob ta in e d  

from  M /s.S u per S eeds, Coim batore - 2 .

FERTILIZERS:

U rea (a n a lys in g  46 p ercen t N)» Super phosphate 

(a n a ly s in g  16 p ercen t Diammonium Phosphate

(a n a ly s in g  18 p ercen t N and 46 p e rce n t  P2O5 ) and M uriate 

o f  potash  (a n a ly s in g  60 p ercen t were used f o r

th e  study* Fresh urea s o lu t io n  o f  2  p ercen t con cen ­

t r a t io n  and 3 p ercen t s o lu t io n  o f  D*A*P* were used 

f o r  f o l i a r  a p p lic a t io n *

METHODS i

Design and layoutt

The experim ent was la id  o u t  in  Randomised B lock 

D esig n . The la y ou t p la n  o f  th e  experim ent i s  g iv e n  

in  F ig .2*

Treatm ents a

There were f i f t e e n  treatm en ts as g iv e n  b e lo w t -

Tj -  N f u l l  b a sa l as urea (20 kg N/ha as per th e  Package
o f  P r a c t ic e s  recom m endations 
o f  K .A .U ., 1980)

T2 *  N b a sa l + /2  N through f o l i a g e  a t f lo w e r in g *1

T3 — /2  N b a sa l + K4 N through f o l i a g e  a t Veg*phase +
/4  N through f o l i a g e  a t  flo w e r in g *

T4 -  /3  N b a sa l + /3  N through f o l i a g e  a t V eg.phase +
Y3 N through f o l i a g e  a t  f lo w e r in n .
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T& -  /2  N b a sa l + ^4 N through f o l i a g e  a t f lo w e r in g .

T6 -  P f u l l  b a sa l (30  kg P20&/h a )  as super ph osph ate .
(a s  per package o f  p r a c t ic e s  

recom m endations o f  K .A .U .)

Ty -  ty'z P b a sa l + Y2 P through f o l i a g e  at f lo w e r in g .

Tq -  Y2 P b a sa l + Y4 P through f o l i a g e  a t  V eg .,p h a se  +
Y4 P through f o l i a g e  a t  f lo w e r in g .

Tg -  Y3 P b a sa l + Y3 P through f o l i a g e  a t the Veg. phase +
Y3 P through f o l i a g e  a t  f lo w e r in g .

T10 -  Y2 P b a sa l + Y4 P through f o l i a g e  a t  f lo w e r in g .

-  N and P f u l l  b a sa l as Diammonium Phosphate (D .A .P .)  +
Urea

t 12 “  N and p b a sa l + ^2 N and P through f o l i a g e  a t
f& ow ering

T j3 -  Y2 N and P b a sa l + M  N and P through  f o l i a g e  at the
v e g . phase + Y4 N and P through
f o l i a g e  a t f lo w e r in g .

-  Y3 N and P b a sa l + Y3 N and P through f o l i a g e  a t  th e
v e g . phase + Y3 N and P through
f o l i a g e  a t  f lo w e r in g .

^15 "  Ĵ 2 N and P b a sa l + Y4 N and P through f o l i a g e  a t
f lo w e r in g .

No. o f  r e p l i c a t io n s  -  3

T o ta l number o f  p lo t s  -  4b

G ross p lo t  s i z e  -  5M x 4M

Net p lo t  s i z e  -  4.6M  x 2.6M

S pacin g  -  20 cm x 10 cm.
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CULTURAL OPERATIONS t 

F ie ld  p re p a ra t io n :

Experim ental area was t i l l e d  u s in g  a power t i l l e r ]  

s tu b b le s  were removed* c lo d s  broken* f i e l d  le v e l l e d  and
f

la id  o u t  in to  b lo ck s  and p lo ts *

F e r t i l i z e r  a p p l i c a t io n :

D olom ite was a p p lie d  a t  400 Kg/ha one week 

p r io r  to  sowing* Potassium  at 10 Kg/ha as M ur^iate 

o f  potash  was g iv e n  in  each p lo t  as a b a sa l dose* a t  th e  

tim e o f  f i e l d  p re p a r a t io n . For b a sa l a p p l ic a t io n  o f  

N itrog en  and phosphorus re q u ired  q u a n t it ie s  o f  Urea* 

super phosphate and diammonium phosphate were weighed 

se p a r a te ly  as per trea tm en ts and th orou g h ly  m ixed w ith  

the s o i l .  F o l ia r  a p p l i c a t io n  was done tw ice -d u r in g  th e  

v e g e ta t iv e  phase and a t  f lo w e r in g . For t h is  2 p ercen t 

s o lu t io n  o f  urea* 6 .2 5  p e rce n t  s o lu t io n  o f  super phosph«r 

a te  and 3 p ercen t s o lu t io n  o f  diammonium phosphate 

were used*

Seeds and Sowing:

Seeds were t r e a te d  w ith  rh izob ium  c u ltu r e  and wer 

d ib b le d  a t  the r a te  o f  2 seeds p er  h o le  a t  a sp a c in g  o f  

10 cm. in  sh a llow  fu rrow s taken 20 cm. a p a rt and co v ered  

w ith  a th in  la y e r  o f  s o i l *  and p la n k ed . G erm ination was 

com pleted  in  f i v e  da ys.

A fte rca re*

Hand weeding was done tw ice  during th e  growth
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p e r io d  o f  th e  crop* Spraying w ith  0 .2 5  percen t 

m ala th ion  was done on ce  a g a in s t  aph ids and l e a f r o l l e r s *  

The g e n e ra l stand o f  th e  c r o p  was s a t is fa c t o r y *

H a rv es t :

The dry pods from  the n e t area  were p ick ed  

t h r i c e ,  d r ie d  and th reash ed  p lo tw is e .  At th e  l a s t  

p ic k in g , p la n ts  from  the net area were u p rooted  and 

su n d r ie d . The g r a in , husk and bhusa from  th e  net p lo t  

were s e p a r a te ly  w eighed and r e co rd e d .

Sam pling:

Two rows o f  p la n ts  were l e f t  ou t  on a l l  s id e s  

as b o rd e r  row s. One row next t o  th e  b o rd e r  row on one 

s id e  was l e f t  as d e s t r u c t iv e  row f o r  ta k in g  sample p la n ts  

f o r  l e a f  area d e te rm in a tion , ch em ica l a n a ly s is  e tc*

Again one row next to  i t  was l e f t  ou t as a b ord er
2row . The n et p l o t  area was 11*96 m • From th e net 

area  te n  p la n ts  were s e le c t e d  random ely, tagged  and 

b io m e tr ic  o b s e rv a tio n s  were re co rd ed  t i l l  h arvest*

OBSERVATIONS RECORDED:

A. O b serv a tion s on grow th c h a r a c te r s :

1• H eight o f  th e  p la n t :

The h e ig h t  o f  th e  tagged p la n ts  were measured 

from  th e  co ty led on ou s  node t o  th e  t i p  o f  the grow ing
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p o in t  a t the fa u r  growth s ta g es  v i z . ,  2 0 th , 40th and 60th  

day a f t e r  sowing and a ls o  a t  h a rv est*  The mean p la n t 

h e ig h t  was worked ou t and ex p ressed  in  6ms»

2 .  Mo. o f  le a v e s  per p la n t t

The number o f  green  le a v e s  p re se n t  in  th e  o b s e r ­

v a t io n a l  p la n ts  were counted a t  the fo u r  growth s ta g e s  and 

mean number o f  le a v e s  r e co rd e d .

3 . L eaf area in d ex t

T h is '.o b se rv a tio n  was a ls o  re co rd e d  a t fo u r  

grow th sta g es  o f  th e  p la n t .  Leaf area  was c a lc u la te d  

u sin g  th e  punch method (W inter e t  a l  .195 6 ). F ive  

p la n ts  were removed from  the d e s t r u c t iv e  row , le a v e s  

were sep arated  and punched. The d i s c s  as w e ll  as 

th e  rem aining l e a f  p o r t io n s  were d r ie d  in  a h o t a i r
A _

oven  a t  70 ^  10 c and t h e i r  r e s p e c t iv e  dry  w eigh ts 

were r e co rd e d . From t h i s  l e a f  a rea , and LAI were 

worked o u t .

4 . Number o f  branch es p er  p la n tt

The t o t a l  number o f  branches in  th e  o b s e r v a t io n a l 

p la n ts  were re co rd ed  a t  h a rv est tim e and the average 

worked o u t .

5 .  Number o f  nodu les p er  p la n ts -

At f lo w e r in g  f i v e  p la n ts  from  each p lo t  were 

p u lle d  ou t from  th e d e s t r u c t iv e  row , s o i l  washed o f f ,  

n od u les counted and average worked o u t .
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6. Dry weight of nodules per plants

The nodu les sep arated  f o r  nodu le  count were 

ov en d ried  and the average w eight r e c o r d e d .

B# Ob se rv a t io n s  on y ie ld  and y ie ld  a t t r ib u te s ;-^

1• Number o f  pods p er p lan ts

The t o t a l  number o f  pods produced by th e  o b s e r ­

v a t io n a l p la n ts  were counted  and th e  average worked out*

2 .  Length o f  p od s

From the o b s e r v a t io n a l p la n ts  in  each p l o t ,  20 

pods were randomly s e le c t e d ,  len g th  measured and th e  

average len g th  was worked ou t and ex p ressed  in  cm*

3 * Number o f  seed s p e r  poda

The t o t a l  number o f  seeds in  th e  s e le c t e d  tw enty 

pods were counted and th e  average number o f  seeds p er  

pod was worked o u t .

4* Seed y ie ld  o e r  p la n t?

The pods h a rv ested  from  th e  o b s e r v a t io n a l p la n ts  

in  each p lo t  were su n d ried , th rea sh ed , winnowed and 

weighed a t  12 p e rce n t  m oistu re  l e v e l .  The average seed  

y ie ld  per p la n t was then worked o u t .

5 .  100 seed  weights,

Weight o f  100 seed s s e le c t e d  a t  random from  the 

o b s e r v a t io n a l p la n ts  in  each p lo t  was determ in ed , 

and ex pressed  in  grams.
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6* G ra in  y i e ld ;

The pods o b ta in e d  from  th e  n e t  p lo t  w ere d r ie d , 

th rea sh ed , winnowed and th e  w eight o f  g ra in  was d e te r *  

mined a t  12 p ercen t m oistu re  and ex p ressed  in  K g/h a*

7 .  Husk y i e l d :

The husk o b ta in e d  from  each n et p lo t  was a ls o  

d r ie d  and w eight determ ined  and ex p ressed  in  K g/h a .

8.  Haulm y i e l d s

A fte r  p ick in g  pods th e  p la n ts  from  th e  n et 

p lo t  were p u lle d  o u t , d r ie d  f o r  3 d a y s, weighed and th e  

y ie ld  o f  bhusa was expressed  in  Kfcj/ha«

9 .  T o ta l drym atter p r o d u c t io n t*

A fte r  su n d ryin g , th e  sam ples were d r ie d  t o  a 

con sta n t w eight in  a hot a i r  oven  a t  80°C ±  5°C f o r  

48 hours and w eight was re co rd e d . Based on  th a t , f o r  

each treatm ent drym atter p ro d u ctio n  was computed and 

ex p ressed  in  K g/ha .

10* H arvest in d e x ;

Based on th e  y ie ld  o f  g r a in , and t o t a l  drym atter 

in  each net p l o t ,  h a rv e st  in dex  was worked ou t u s in g  th e  

form ula
rt T Economic y i e ld  x 100

w  65 T o ta l B io lo g i  ca 1 y ie ld
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C.Chemlcnl Analval8»

a) P lan t A n a ly s is !

Samples taken  f o r  ch em ica l a n a ly s is  were ov en d ried  

a t  80°C + 5°C* ground in  a W lley m ill and used f o r  chem ical 

a n a ly s is *  The N* P and K co n ten t o f  th e  p la n ts  were 

a n a lysed  se p a ra te ly *

i )  N itrog en  contents**

N itrog en  co n te n t  in  p lan t sam ples was determ ined 

by  m o d ifie d  roicrck-j:eidahl- - method (Jackson* 1967)*

i i )  Phosphorus con ten ts  Phosphorus co n te n t  in  p la n t 

sam ples was determ ined  by  Vanado M olybdo P h osph oric 

y e llo w  method (Jackson* 1967) u s in g  K le t t  Summerson 

P h o t o e le c t r ic  c o lo r im e te r *

i i i )  Potash co n te n t  a

Potassium  co n te n t  in  p la n t  sam ples was determ ined 

u sin g  *EEL* flam e photom eter*

i v )  Uptake s tu d ie s :* *

N itrogen * Phosphorus and potassium  uptake o f  

p la n t  a t  h a rv est  were determ ined by m u lt ip ly in g  th e  

con ten t o f  th ese  n u tr ie n ts  in  p la n ts  w ith  th e  dry  

w eigh ts o f  p la n ts  and exp ressed  in  Kg/ha* 

b* S o i l  a n a ly s is  3

S o i l  sam ples c o l l e c t e d  from  in d iv id u a l  b lo c k s  

b e fo r e  th e  s t a r t  o f  the experim ent and from  each p lo t



a f t e r  th e  experim ent w ere a n a ly s e d -fd r  t o t a l  N, a v a i la b le  

phosphorus and a v a i la b le  potassium  con ten t o f  the s o i l *  

T o ta l n it r o g e n  con ten t in  s o i l  sam ples was determ ined by 

m o d ifie d  m ic r o -k je ld a h l method (J a ck son , 1967) and a v a i l ­

a b le  phosphorus by B ra y 's  method (J a ck son , 1967)* 

& v a b ila b le  potassium  was determ ined by Ammonium a c e ta te  

method (J a ck son , 1967)*

D. Q u a lity  c h a r a c te r s i-

i )  P ro te in  content__of th e  gra in s  -

P ro te in  con ten t o f  g ra in  (p e r ce n ta g e )  was 

c a lc u la t e d  by m u lt ip ly in g  th e  n itr o g e n  p erce n ta g e  o f  g ra ii 

by th e  f a c t o r  6*25 (Sim pson e t  1966)*

i i )  G ra in  p r o te in  v i e I d r

G rain  p r o te in  y ie ld  was c a lc u la t e d  by m u lt ip ly in g  

th e  p r o t e in  con ten t o f  g r a in  w ith  i t s  t o t a l  dry  w eight 

and ex p ressed  in  Kg/ha*

i i i )  P r o te in  con ten t o f  b h u sa i-

By m u lt ip ly in g  th e  n itro g e n  con ten t (p e rce n ta g e ) 

o f  bhusa by  th e  f a c t o r  6 .2 5 , th e  p ercen ta g e  o f  p r o te in  

in  bhusa (Simpson .et a l ,  1965) was com puted.

E .S t a t i s t i c a l  A n a ly s is ; -

The data ob ta in e d  were s t a t i s t i c a l l y  an a lysed  by 

em ploying the method d e s c r ib e d  by Panse and Sukhatme 

(1978 ) and im portant c o r r e la t io n s  were a ls o  worked o u t .

The data were an a lysed  with th e  h e lp  o f  a M icro 

2200 H industan Computer a t  th e  C o lle g e  o f  A g r ic u ltu r e , 

V e lla y a n i*
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A f i e l d  experim ent was c a r r ie d  o u t  in  th e  

summer r i c e  fa l lo w s  o f  th e  R ice  R esearch  S ta t io n *  

Kayamkulam d u rin g  1931-02 t o  f in d  ou t th e  in f lu e n c e  

o f  m ethods o f  a p p l i c a t io n  o f  N and P o n  the growth* 

y i e l d  and q u a l i t y  o f  blackgram * The r e s u l t s  o b ta in e d  in  

th e  p re s e n t  study  a lon g  w ith  the s t a t i s t i c a l  a n a ly s is  

a re  p resen ted  b e lo w t -  

A* Growth c h a r a c te r s t

1* H eight o f  p la n ts

Data on  mean h e ig h t  o f  p la n ts  re co rd e d  a t  20th* 

40th  and 60th days a f t e r  sow ing and a t  h a rv e s t  a re  

p resen ted  in  T a b le  2 and th e a n a ly s is  o f  v a r ia n ce  in  

Appendix II*

The h e ig h t  w a s /s ig n i f i c a n t iy  in f lu e n c e d  b y  th e  

trea tm en ts  on  th e  20th  day* But th e  trea tm en ts had 

s i g n i f i c a n t  in f lu e n c e  on  p la n t h e ig h t  du rin g  th e  subse­

quent s ta g e s*

T 14 re co rd e d  th e  maximum h e ig h t  a t  a l l  the th re e  

s ta g e s  (4 0 th  and 60th  day a f t e r  sow ing and a t  h a r v e s t )*

I  14 was on  par w ith  T 15* T 4 and T 3 a t  40th  day and 

th e  minimum h e ig h t  was re co rd e d  by T 6 which was on  p ar 

w ith  T8,  T9, T10, T11 and T7.

4 .  RESULTS



T able  2

H eight o f  p la n ts  (cm} a t  d i f f e r e n t  s ta g e s  o f  growth

Treatments
20 days
a f t e r
sowing

40 days
a f t e r
sow ing

60 days
a f t e r
sow ing

a t  h a rv est

T1 5 .7 3 1 3 .8 3 17 .33 23.21

T2 5 .9 7 15 .07 2 4 .4 7 2 6 .2 9

T3 5 .7 8 15 .63 2 6 .1 7 2 6 .2 8

T4 5 .6 7 17 .73

t-aCM 2 8 .0

T5 5 .5 1 4 .8 19 .53 2 3 .6 0

T6 5 .4 2 10.7 1 3 .9 7 17.66

T7 6 .0 3 13 .03 18 .17 22.71
T8 5 .0 12.2 18.70 2 2 .4 2

T9 5 .2 12.2 17 .67 2 0 .7 3
T10 5 .6 2 1 2 .4 18 ,67 19 .87

T11 5 .6 2 12 .77 18 .57 2 0 .4 3

T12 5 .8 3 15 .17 2 2 .1 3 2 3 .9 4
T13 5 .5 7 1 5 .2 3 2 3 .6 3 2 7 .0 3

T14 6 .8 5 18 .43 2 7 .6 7 2 8 .5 8

T15 6 .0 7 '1 8 .2 3 2 4 .2 0 2 5 .9 3

F t e s t N.S S ig . S ig .
Q

S ig .
C D ( .0 5 ) • * • 2 .9 3 3 .1 2 4 .0 8
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On 60th day T 4 and T 3 were an par w ith  T 14 

and th e  minimum h e ig h t was shown by  T 6. At h a r v e s t ,

T 14 was on  par w ith  T 4# T 13, T 12, T 3 and T 15 and 

T 6 was on  par w ith  T 10, I  11 and T 9 which re co rd ed  

th e  minimum h e ig h t .

2 .  Number o f  le a v e s  p er  p lan ts

O bserva tion s on th e  number o f  le a v e s  p er  p la n t  

were record ed  on 2 0 th , 40th  and 60th days a f t e r  sowing and 

at h a r v e s t . The data  on mean number o f  le a v e s  are  g iv en  

in  T a b le  3 and th e  a n a ly s is  o f  v a r ia n ce  in  Appendix I I .

S ig n i f i c a n t  e f f e c t  o f  treatm ents an l e a f  number 

was n o t ic e d  on ly  on  60th  day a f t e r  sow in g . Maximum 

number o f  le a v e s  was ob served  in  T 13 and t h is  treatm en t 

was on par with T 14 , T 4 , T 3?T 12, T 15, T 2 and T 5 , 

whereas T 6 produced th e  le a s t  number o f  le a v e s  p er  

p la n t .  T 9 , T 8,  T 7 and T 10 were on par w ith  T 6.

3 .  Leaf area in d ex i

L eaf area in d ic e s  were a ls o  determ ined on 

2 0 th , 40th and 60th days a f t e r  p la n tin g  and a t  h a r v e s t .  

The mean v a lu es  a re  p resen ted  in  T ab le  4  and th e  

a n a ly s is  o f  v a r ia n ce  in  Appendix I I .

The trea tm en ts had no s i g n i f i c a n t  e f f e c t  on the 

l e a f  area  in dex  a t  th e  f i r s t  two s ta g e s  o f  grow th and 

a t  h a r v e s t . But on  60th day, th e  l e a f  area in dex  v a r ie d
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Table

Number o f  le a v e s  p er  p la n t

20 days 40 days 
Treatm ents a f t e r  a f t e r

sow ing sowing

T1 4 .2 3 9 .0 6

T2 4 .3 0 10 .03

T3 4 .3 0 10 .16

T4 4 .3 0 1 0 .43

T5 4 .3 3 10 .13

T6 4 .0 3 8 .9 3

17 4 .0 7 9 .4 3

T8 4 .1 7 9 .3 6

T9 4 .2 3 9 .2 0

T10 4 .2 9 .5 3

T11 4 .2 8 .4 7

T12 4 .4 10 .36

T13 4 .4 7 10 .43

T14 4 .5 7 11 .57

T15 4 .4 3 10 ,36

F t e s t  N .S . N .S .

C D (p0 5 ) •» • •

a t d i f f e r e n t  s ta g e s  o f  growth

60 days 
a f t e r  a t h a rv est
sowing

11 .0 9 .2 0

1 2 .4 1 1 .2 4

13 .20 11 .92

13 .60 13 .34

11 .80 1 2 .5 9

8 ,2 7 9 .0 3

9 .3 5 11.18

9 .3 3 1 0 .8 4

8 .9 7 9 .9 0

9 .4 7 9 .9 0

1 1 .1 4 9.41

1 3 .2 13 .14

1 4 .5 13 .77

1 3 .9 15 .57

12.8 11 .30

S ig .
O ££

N .S .
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T able 4

L eaf area in dex  a t d i f f e r e n t  s ta g e s  o f  growth

20 days 40 days 60 days
Treatm ents a f t e r  a f t e r  a f t e r  a t h a rv est

sowing sowing sow ing

T1 • 16 0,66 2 .0 9 1 .75

T2 • 17 1 .2 3 2.66 2.61

T3 .1 7 1.47 2 .6 2 2 .5 5

T4 .1 7 1 .28 2 .6 2 2 .5 5

T5 .17 1 .33 2.66 2 .4 4

T6 .16 0 .9 7 1 .8 3 1.61

T7 .1 6 1 .05 2 .3 0 1 .99

T8 .13 1.01 2 .2 6 2.01

T9 .1 6 1.0 2 .1 3 2 .0 3

T10 .1 4 1.02 1.86 1 .85

T il .15 0 .9 6 2 .0 7 1 .94

T12 .1 7 1 .55 2.61 2 .2 6

T13 .1 7 1 .1 4 2 .4 5 2 .0 5
T14 .1 3 1 .5 7 3 .6 7 2 .2 3
T15 .21 1.27 2 .5 3 2 .3 6

F t e s t M.S. N.S S ig . N .S .
C D ( .0 5 ) *• 0 a * 0 .8 7 0 t
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s i g n i f i c a n t l y  due to treatm ents* T 14 re co rd e d  the 

maximum va lu e  and i t  was s i g n i f i c a n t l y  s u p e r io r  t o  the 

o th e r  trea tm en ts . T 6 had shown th e  low est index*

4* Number o f  branches p er  p la n t £_»

The number o f  branches per p la n t  was re co rd e d  

a t  m a tu rity  and th e  mean v a lu es  are g iv e n  in  T ab le  5 

and th e  a n a ly s is  o f  v a r ia n ce  in  Appendix II*

There was no s i g n i f i c a n t  d i f f e r e n c e  between 

trea tm en ts In  t h e i r  e f f e c t s  on the number o f  branches 

per p la n t .

5 .  Number o f  nodu les per p la n ts

The mean number o f  nodu les p er  p la n t a t  f lo w e r in g  

i s  p resen ted  in  T ab le  5 and the a n a ly s is  o f  v a r ia n ce  In  

Appendix I I .

I t  was ob serv ed  th at the number o f  nodu les per 

p la n t v a r ie d  s i g n i f i c a n t l y  due t o  tre a tm e n ts i The 

h ig h e s t  number was fou n d  in  T 12 which was on par w ith  

T 15# T 14, T 8 and T 9 .  T 1 re co rd e d  th e  low est  

n odule number and th e re  was no s i g n i f i c a n t  v a r ia t io n  

among T 1, T 4 , T 10, T 3 , T 8,  T 11 and T 2 .

6. Dry w eight o f  nodu les per p la n t :

Data on the dry  w eight o f  n od u les  p er  p lan t i s  

fu rn ish e d  in  T ab le  5 and the a n a ly s is  o f  v a r ia n ce  in  

Appendix I I .

The trea tm en ts  v a r ie d  s i g n i f i c a n t l y  in  t h e i r  

e f f e c t s  on nodule d ry  w e ig h t . Maximum d ry  w eight was
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Number o f  b ra n ch es ,  Numver o f  n od u les 
and d ry  w eight o f  n od u les  p er  p la n t .

T a b le  5

N o. o f  No. o f  Dry w t. oT
Treatm ents branches nodules nodu les per

per p la n t per p la n t  p la n t (mg)

T1 2 .2 8 19 .50 3 3 .4 2

T2 2 .9 3 2 3 .5 0 37 .47

T3 3 .2 0 2 1 .3 0 3 4 .8 3

T4 3 .2 7 2 0 .8 0 3 4 .1 5

T5 2 .6 0 2 4 .2 3 5 .1 4

T6 2 .31 2 4 .5 4 1 .2 3

T7 2 .9 7 2 2 .1 3 3 8 .4 3

T8 3 .3 7 26 .30 4 5 .3 7

T9 3 .2 8 2 5 .4 0 4 6 .7 2

T10 2 .5 8 2 0 .8 3 39.71

Tt 1 2 .4 8 2 3 .1 0 3 7 .1 4

T12 3 .1 5 28.41 4 6 .3 3

T13 3 .5 2 2 7 .3 4 4 .3 7

T14 3 .6 3 2 6 .9 4 4 .8 7

T15 3 .0 7 2 7 .5 2 4 5 .9 2

F t e s t N .S . S ig . S ig .

;  D ( .0 5 ) * ■ * 3 .8 0 2 .7 2
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re co rd e d  by T 12 which was on par w ith  T 9 f T 5 ,  T 8,

T 14 and T 3* T1 re co rd ed  th e  lo w e s t  v a lu e .

B. y i e ld  and y ie ld  a t t r ib u t e s :

1• Number o f  pods per p la n t :

Data on th e  nutnber o f  pods produced p er p la n t  

a t  h a rv est i s  p resen ted  in  T ab le  6 and th e  a n a ly s is  o f  

v a r ia n ce  in  Appendix I I I .

I t  i s  found th a t th e  number o f  pods per p la n t 

v a r ie d  s i g n i f i c a n t l y  due t o  trea tm en ts . T 14 re co rd e d  

the maximum number and i t  was on par w ith  T 13, T 8,  T 4 , 

T 7 and T 15. T 1 was found t o  produ ce th e  le a s t  number 

o f  pods per p la n t .

2 .  Length o f  pod ;

Pod len gth  was measured a t h a rv e s t  and th e  mean 

v a lu es  a re  g iv en  in  T a b le  6,  and th e a n a ly s is  o f  v a r ia n ce  

in  Appendix I I I .

The trea tm en ts were found to  be non s ig n i f i c a n t  

in  t h e i r  e f f e c t s  on pod le n g th .

3 . Number o f  seeds p er  p o d i -

Data on the number o f  seeds p e r  pod i s  g iv e n  in  

T ab le  7 and th e  a n a ly s is  o f  v a r ia n ce  in  Appendix I I I .

There was no s i g n i f i c a n t  d i f f e r e n c e  among th e  

trea tm en ts in  th e  number o f  seeds p er  p od . However, T 14 

re co rd ed  the maximum number o f  seeds p er  p od .
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Number o f  pods per p la n t .  Number o f  seed s  per pod* 
len g th  o f  podr seed y ie ld  p er  p la n t  and 100 seed  w eight

T able  6

No. o f No. o f len g th  o f seed  y ie ld 100 seed
reatment pods p er  

p lan t
seeds 

per p la n t
pod (cm) per p la n t

(g )
w eigh t

T1 8 .6 3 5 .7 3 3 .7 7 2 .3 8 3 .7 4

T2 13.70 6 .2 3 4 .2 7 3 .0 6 3 .9 5

T3 12.57 6 .3 3 4 .4 0 2 .9 2 3 .7 8

T4 19.30 6.0 4 .0 7 3 .9 3 3 .9 7

T5 16.54 5 .9 3 4 .0 3 3 .0 8 3 .9 5

T6 11.77 5 .7 3 4 .1 0 2.01 3 .6 8

T7 18.57 6.0 3 .9 7 4 .6 7 4 .0 4
T8 19.90 5 .8 4 .0 4 .6 4 4 .01

T9 12 .74 6.0 4 .0 7 2 .7 9 3 .8 6
T10 11.77 5 .8 7 3 .8 7 2 .71 3 .8 9
T11 10.17 5 .2 7 3.70 2 .7 0 3 .7 8
T12 13.51 6 .3 3 4 .2 0 3.81 4.01

T13 2 0 .9 2 6 .1 3 4 .1 7 5 .1 5 4 .0 2

T14 2 1 . 1 1 6 .3 7 4 .1 7 4 .9 2 4 .0 4
T15 15.65 5 .9 7 4 .1 0 4 .1 2 4.01

F t e s t S ig . N .S . N.S.. S ig . S ig .

C D ( .0 5 )  7 .1 5 • • * • • • 1 .56 0 .2 5
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4* Seed y ie ld  par p la n t :

The data  on th e  seed  y ie ld  per p la n t i s  g iven  

in  T able 6 and the a n a ly s is  o f  v a r ia n ce  in  Appendix I I I .

The e f f e c t  o f  th e  trea tm en ts on seed  y ie ld  per 

p la n t was s i g n i f i c a n t ,  T 14 re co rd e d  th e  maximum seed 

y i e ld  and i t  was on par w ith T 13, T 7 , T 8,  T 15, T4 

and T 12. The minimum seed  y ie ld  was in  T6 .

5* Hundred aoed w e ig h t:

The mean v a lu e s  are fu rn ish ed  in  T a b le  6 and 

th e  a n a ly s is  o f  v a r ia n ce  in  Appendix I I I ,

Treatm ents showed s ig n i f i c a n t  in f lu e n c e  on 

hundred seed w e ig h t. The h ig h e s t  v a lu e  was re co rd ed  

by  T 7 which was on par w ith  T 14, T 13* T 15, T 8,

T 12, T 4 , T 2 , T 5 , T 10 and T 9 .  T 6 re co rd ed  the 

minimum v a lu e .

6 . G ra in  y i e l d :

Data on g r a in  y ie ld  are p resen ted  in  T a b le  7 

and th e  a n a ly s is  o f  v a r ia n ce  in  Appendix I I I .

G ra in  y ie ld  v a r ie d  s i g n i f i c a n t l y  due to  trea tm en ts .

T 14 re co rd e d  th e  maximum y ie ld  and i t  was on  par w ith  T 13 

which in tu rn  was on  par w ith  T 4 , T 8, T 15, T 7 .  The 

lo w e s t  v a lu e  was re co rd e d  by  T 1•

7 .  Haulm y i e ld :

Data on  haulm y ie ld  are  g iv e n  in  T ab le  7 and 

th e  a n a ly s is  o f  v a r ia n ce  in  Appendix I I I .
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T able  7

G rain  y i e l d ,  haulm y i e l d ,  t o t a l  d ry  m atter y ie ld  

and h a rv est in d e x .

Treatments G rain y i e ld  Haulm y ie ld  T o ta l D«M. H arvest
kg /h a  kg /ha  y ie ld  in d ex

kg /h a

T1 688 1303 2245 • 30

T2 970 1858 3193 .31

T3 1 1 1 1 2054 3467 .33

T4 1257 2005 3748 • 35

T5 1169 2163 3774 .31

T6 882 1299 2444 • 36

T7 1154 2173 3695 ^ .31

T8 1252 1866 3682 .3 5

T9 975 2202 3516 • 32
T10 957 1678 2997 • 33

T 11 841 1343 2434 .35

T12 1036 1797 3100 • 34

T13 1407 2284 3794 • 38

T14 1631 2553 4742 • 35
T15 1193 1719 3222 .4 0

F t e s t S ig . N .S . S ig . N.S
;d ( .0 5 ) 276.51 • • * 1254.82 # * *
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Hie e f f e c t  o f  th e  trea tm en ts on haulm y ie ld  

was not s ig n i f i c a n t *  However, th e  maximum v a lu e  was 

re co rd e d  by T 14.

8 . T o ta l drvm atter p r o d u c t io n

The data are  p resen ted  in  t a b le  7 and the 

a n a ly s is  o f  v a r ia n ce  in  Appendix XXI*

The data  showed th at th e  drym atter y ie ld  

vary  s i g n i f i c a n t l y  due t o  trea tm en ts . The maximum 

v a lu e  was re co rd e d  by T 14 which was on  par w ith  

T 13, T 7 , T 8, T 9 , T 12, T 15, and T 4 . The lo w e s t  

dry  m atter y ie ld  was g iv en  by T 1•

9* H arvest in d e a t -

Data on  h a rv e s t  in dex  i s  g iv e n  in  T ab le  7 and 

the a n a ly s is  o f  v a r ia n ce  in  appendix I I I .

There was no s i g n i f i c a n t  change in  h a rv est 

in d ex  due to  trea tm en ts .

C . Chem ical S tu d ie s :

a . Uptake s t u d ie s :

1 * Uptake o f  n i t r o g e n :

Data on n itr o g e n  uptake by  p la n ts  a re  g iv e n  

in  T able  8 and th e  a n a ly s is  o f  v a r ia n ce  in  Appendix IV .

N itrog en  uptake by the p la n ts  v a r ie d  s i g n i f i ­

c a n t ly  due t o  tre a tm e n ts . T 14 re co rd e d  maximum

uptake and i t  was on par w ith  T 13. The minimum was
A

g iv e n  by T 1.
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T able  8

Uptake o f  n it r o g e n , phosphorus and potash  (K g/ha)

Treatm ents Uptake o f  N 
(K g/ha)

Uptake o f  PqOr 
(Kg /h a )

Uptake o f  KgO 
(K g /h a )

T1 4 4 .4 9 5 .3 2 11.77

T2 8 2 .0 2 9 .5 0 2 0 .4 2
13 95 .02 9 .50 2 2 .6 2

T4 93 .75 12 ,28 20.71
T5 96.71 11 .35 2 5 ,3 3

T6 4 4 .9 9 6 .0 9 14 .90

T7 8 8 .6 4 n i 7 i 2 8 .5 2
T8 9 1 .5 3 12 ,43 3 9 ,8 5
T9 101.36 10 .72 2 2 .4 3
T10 7 5 .2 0 9 .8 3 17 .83
T11 5 2 .5 9 6 .3 4 12.20
T12 8 7 .9 6 11 .2 1 2 4 .1 6
T13 121.69 13 .86 34 .85
T14 149.12 22 .28 4 7 .5 2
T15 9 0 .9 3 13 .08 2 2 .2 5

F t e s t S ig . S ig . ’ S ig .
C D ( .0 5 ) 39 .78 3 .7 2 14 .62



2 . Uptake o f  phosphorus;

Data on phosphorus uptake by p la n ts  a t  h a rv est  

are g iv e n  in  T ab le  8 and the a n a ly s is  o f  v a r ia n ce  in  

Appendix IV*

The trea tm en ts d i f f e r e d  s i g n i f i c a n t l y  In  t h e i r  

e f f e c t s  on phsophorus u p tak e . Maximum uptake was by 

T 14 . T 1 re co rd e d  th e  minimum uptake v a lu e .

3* .UofeakQ-Qf po-tassiural

Data on potassium  uptake a t  h a rv est are  p resen ted  

in  T a b le  8 and th e  a n a ly s is  o f  v a r ia n ce  in  Appendix IV . .

With r e s p e c t  t o  potash  uptake a ls o  the treatm en ts 

v a r ie d  s i g n i f i c a n t l y .  T 14 re co rd e d  maximum uptake 

and I t  was on  par w ith  T 4 , T ,8 and T 13 . T 1 gave the 

minimum v a lu e ,

b .  S o i l  a n a ly s is

1• T o ta l n itr o g e n  co n te n t  o f  th e  s o i l  a f t e r  the experiem en ti 

The mean v a lu e s  are fu rn ish ed  in  T a b le  9 and the 

a n a ly s is  o f  v a r ia n ce  i n  Appendix IV .

There was no s i g n i f i c a n t  d i f f e r e n c e  between the 

trea tm en ts in  t h e ir  e f f e c t  on th e  t o t a l  n itro g e n  co n te n t  

o f  th e  s o i l  a f t e r  th e  experim en t. However, T 12 

re co rd e d  the maximum v a lu e .-  .

2 .  A v a ila b le  phosphorus con ten t o f  th e  s o i l s

The data  on a v a i la b le  phosphorus con ten t o f  s o i l  

a f t e r  th e  experim ent a re  p resen ted  in  T able  9 and th e  

a n a ly s is  o f  v a r ia n ce  in  Appendix IV .t
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T ota l n it r o g e n , a v a i la b le  phosphorus and 
a v a i la b le  potash  con ten ts  o f  s o i l  a f t e r  th e  experim ent

T able 9

Treatm ent
T o ta l N 

con ten t

(K g/ha)

A v a ila b le
phosphorus
con ten t
(K g/ha)

A v a ila b le  
potash con­
te n t  (K g /ha )

T1 800 44*00 4 4 .0

12 1033 46*67 3 8 .6 7

T3 1000 4 6 .6 7 4 1 .3 3

T4 1167 4 7 .3 3 3 3 .3 3

T5 800 4 4 .6 7 4 9 .3 3

T6 500 50 .67 4 9 .3 3

17 700 5 3 .0 3 4 .0

T8 500 61 .33 35 .33

T9 600 5 8 .0 3 4 .6 7
T10 500 4 8 .0 34 ,67

T11 767 4 6 .0 3 6 .0
T12 1467 5 0 .0 3 6 ,0

T13 1100 5 7 .3 3 34 .00

T14 950 5 4 .0 4 5 ,3 3
T15 950 5 2 .6 7 4 6 .6 7

t e s t N .S . S ig . N .S .
» ( 0 .5 ) • » 9 .8 5 • • *



63

The trea tm en ts v a r ie d  s i g n i f i c a n t l y  in  t h e ir  

e f f e c t  on  the a v a i la b le  phosphorus co n ten t o f  s o i l .  The 

maximum va lu e  was re co rd ed  by T 8 w hich was on par w ith  

T 9 , T 13, T 14, T 7 , T 1b and T 6 . The minimum v a lu e  

was g iv e n  by T ;,1.

3 .  A v a ila b le  potassium  con ten t o f  th e  s o i l s

Data on a v a i la b le  K con ten t o f  th e  s o i l  a f t e r

th e  experim ent a re  g iv en  in  T a b le  9 and th e  a n a ly s is

o f  v a r ia n ce  in  Appendix IV .

The e f f e c t  o f  th e  trea tm en ts on a v a i la b le  K

co n te n t  o f  the s o i l  was not s i g n i f i c a n t .

D. Q u a lity  c h a r a c te r s :
(1
1 . P ro te in  co n ten t o f  g r a in s

Data on p r o t e in  con ten t o f  g r a in  a re  g iv e n  in  

T ab le  10 and th e  a n a ly s is  o f  v a r ia n ce  in  Appendix V.

There was s i g n i f i c a n t  d i f f e r e n c e  betw een t r e a t ­

ments in  t h e ir  e f f e c t  on  t h is  q u a l it y  c h a r a c te r .

Maximum p r o te in  co n ten t was re co rd e d  by T 14 which was 

s i g n i f i c a n t l y  s u p e r io r  t o  a l l  o th e r  trea tm en ts . T 13 

gave th e  n ex t v a lu e  and i t  was on  par w ith  T 12, T 15,

T 3 , T 9 , T 2 ,  T 8 , T 5 , T 10, T 17,*. T 11 . T 6 r e co rd e d  

th e  lo w est  v a lu e .

2 .  G rain  p ro te i ja jy ie ld i

Data on  g ra in  p r o t e in  y ie ld  a re  fu rn ish ed  in  

T ab le  10 and th e  a n a ly s is  o f  v a r ia n ce  in  Appendix V.
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P ro te in  con ten t o f  g r a in , g ra in  p r o t e in  y ie ld  
and p r o t e in  con ten t o f  bhusa.

T able 10

Treatment
P ro te in  con ten t 

o f  g ra in  
(p e r c e n t )

G rain  p r o t e in  P ro te in  co n te n t  
y i e ld  o f  bhusa 

(K g /h a ) (p e r c e n t )

T1 17 .02 113 .04 1 1 .2 9

72 2 4 .1 7 237 .1 4 12.88

P 2 4 .3 6 2 6 9 .0 2 14 .77

T4 2 4 .8 5 312 .46 16 .13

T5 2 3 .5 7 2 79 .28 1 3 .7 3

T6 14 .94 134.72 10 .98

17 21.81 2 5 6 .7 3 1 3 .06

T8 2 3 .9 2 298.31 1 3 .83

T9 2 4 .2 9 239 .3 6 1 1 .6 3
T10 2 3 .1 9 22 2 .3 5 11 .64

T11 21 .46 180 .44 9 .9
T12 25.11 25 9 .3 3 14 .84
T13 2 5 .1 9 354 .38 16 .17
f1 4 2 9 .9 0 481.91 1 5 .5
T15 2 4 .9 8 2 9 7 .1 3 1 4 .4

F t e s t S ig . S ig . N .S .
C D ( .0 5 ) 4 .6 9 66.22 • • •
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G rain  p r o te in  y i e ld  o f  th e  c r o p  v a r ie d  

s i g n i f i c a n t l y  due t o  treatm ents* T 14 was s i g n i f i ­

c a n t ly  s u p e r io r  to  a l l  o th e r  treatm ents* T 13 re co rd e d  

th e  next h ig h er  v a lu e  and was on par w ith  T 4* T 8 and 

T 15* The minimum g r a in  p r o t e in  y i e l d  was re co rd e d  

by T 1 .

3 .  P ro te in  con ten t o f  bhusa

Data on p r o t e in  con ten t o f  bhusa a re  g iv e n  in  

T able 10 and the a n a ly s is  o f  v a r ia n ce  in  Appendix V*

No s ig n i f i c a n t  d i f f e r e n c e  betw een treatm ents 

was ob serv ed  in  t h e ir  e f f e c t  on t h is  ch a ra cter*  

C o r r e la t io n  S tu d ies  8 -

C o r r e la t io n  study was conducted  betw een y ie ld  

and y ie ld  compondnt$ p r o te in  co n ten t o f  g ra in  and 

p r o t e in  con ten t o f  bhusa and a ls o  betw een t o t a l  d r y -  

m atter  y ie ld  and uptake o f  n itr o g e n , phosphorus and 

potash* The valuess o f  s im ple  c o r r e la t i o n  c o e f f i c i e n t s  

are  p resen ted  in  T ab le  11 *

G rain  y ie ld  was s i g n i f i c a n t l y  and p o s i t i v e l y  

c o r r e la t e d  w ith  y ie ld  components l i k e  number o f  pods 

p er  p la n t , number o f  seeds per p od , len g th  o f  pod , 

seed  y ie ld  per p la n t  and th e  uptake o f  n it r o g e n , phos­

phorus and potash* The c o r r e la t io n  co —e f f i c i e n t s  were 

0 .4 8 5 3 , 0 .3 4 3 8 , 0 .3 3 4 5 , 0 .3 8 4 5 , 0 .6 6 0 3 , 0 .8637  and

0 .69 0 4  r e s p e c t iv e ly .



T able 11

Values o f  sim p le  c o r r e la t io n  c o e f f i c i e n t s

C h a ra cters  c o r r e la te d  C o r r e la t io n
c o e f f i c i e n t s

2 . G rain  y ie ld  x Number o f  pods per p la n t 0 .4853 *

2 . G rain  y ie ld  x Number o f  seeds per pod 0 .3438  *

3 . G rain  y i e ld  x le n g th  o f  pod , 0 .3345 *

4 . G rain  y ie ld  x seed y ie ld  p er  p la n t 0 ,3245  *

5 . G rain  y ie ld  x N uptake 0 .6603 *

6 . G ra in  y ie ld  x phosphorus uptake 0 .8637  *

7 . G rain  y ie ld  x potash uptake 0 .6904  *

8 . P ro te in  con ten t o f  g r a in  x p r o te in
co n te n t  o f  bhusa 0.3117 *

9 . Dry m atter y ie ld  x N itrog en  uptake 0 .9 2  *

10 . Dry m atter y ie ld  x phosphorus uptake 0 .7266 *

1 1 ? Dry m atter y ie ld  x potash  uptake 0.7891 *
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P ro te in  con ten t o f  g ra in  was p o s i t i v e l y  and 

s i g n i f i c a n t l y  c o r r e la te d  w ith  p r o te in  con ten t o f  

bhusa w ith  a c o r r e la t io n  c o e f f i c i e n t  o f  0*3117*

T o ta l drym atter y i e ld  was a ls o  p o s i t i v e ly  

and s i g n i f i c a n t l y  c o r r e la te d  w ith  uptake o f  n itr o g e n , 

phosphorus and potash  and the v a lu es  o f  c o r r e la t io n  

c o e f f i c i e n t  a re  0 .9 2 ,  0 .7266 and 0.7891 r e s p e c t iv e ly .



'g& ce td d fo w



5* D I S C U S S I O N

The r e s u lt s  o f  th e  in v e s t ig a t io n  t o  ev a lu a te  

th e  com parative  e f f i c i e n c y  o f  s o i l  and f o l i a r  a p p li ­

c a t io n  o f  n itr o g e n  and phosphorus on the grow th , y ie ld  

and q u a l it y  o f  blackgram  are d is cu sse d  b e low .

A. Growth ch a ra c te rs

1 . H eight o f  p la n ts

An a p p ra is a l o f  T ab le  2 showed th a t  th e  p la n t 

h e ig h t  v a r ie d  s i g n i f i c a n t l y  due t o  treatm en ts in  a l l  

th e  s ta g e s  o f  growth ex cep t  th e  f i r s t  i e ,  20 days 

a f t e r  sow ing . On 20 day th ere  was no s ig n i f i c a n t  d i f ­

fe r e n c e  in  p la n t h e ig h t  by the a p p l i c a t io n  o f  e it h e r  

n itr o g e n  o r  phosphorus a lon e  o r  both  n itr o g e n  and 

phosphorus e it h e r  /as a s in g le  b a sa l d ose  o r  p a r t ly  

through s o i l  and p a r t ly  through f o l ia g e *  But as th e  

season  p rog ressed  a p p l ic a t io n  o f  sm all d oses  o f  

n itr o g e n  a lon e  and com bined a p p l ic a t io n  o f  n itro g e n  

and ph osph orus, through th e  le a v e s  at v a r io u s  s ta g e s  

o f  grow th enhanced p la n t h e ig h t . But th e  a p p l ic a t io n  

o f  phosphorus, even though th e  le a v e s  had no s ig n i f i c a n t  

e f f e c t  on p lan t h e ig h t . S im ila r  n o n s ig n if ic a n t  e f f e c t  

o f  phosphorus a p p lic a t io n  was n o t ic e d  by G i l l  and Cheema [ 

(1976) in  summer raung.
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In  g e n e r a l, p la n ts  which r e c e iv e d  both  n itr o g e n  

and phosphorus were su p e r io r  t o  th o s e  which re ce iv e d  

e it h e r  n itr o g e n  o r  phosphorus alone# T h is  i s  in  a g ree ­

ment w ith  the f in d in g s  o f  Shukla (1 9 6 4 ) .

Regarding the method o f  a p p l i c a t io n ,  combined 

a p p l i c a t io n  o f  n itr o g e n  and phosphorus in  th re e  equ al 

s p l i t  d oses  —  a t sowing as a b a sa l d o s e , through the 

f o l i a g e  a t th e  v e g e ta t iv e  phase and at f lo w e r in g  -  i e ,  

(T14) was found to  be th e  b e s t  trea tm en t. However 

th e re  was no s i g n i f i c a n t  d i f f e r e n c e  betw een t h is  t r e a t ­

ment and a p p lic a t io n  o f  n itr o g e n  a lo n e  in  two (a t  sowing 

and a t  f lo w e r in g )  o r  th r e e  (a t  sow in g , a t  th e  v e g e ta t iv e  

phase and at f lo w e r in g )  equal s p l i t  d r e s s in g s .  Hare 

to p  d re s s in g s  were g iv e n  through th e  f o l i a g e .  The n i t r o ­

gen a p p lie d  through th e  le a v e s  a t  th e .V e g e ta t iv e  phase 

and at f lo w e r in g  m ight have in cre a se d  the n itro g e n  

co n te n t  in  th e  v e g e t a t iv e  p a rts  r e s u lt in g  in  in cre a se d  

p la n t  h e ig h t . Reddy e t  (1981) a ls o  ob ta in ed  s im ila r  

r e s u l t s .

P la n ts  which r e c e iv e d  th e  f u l l  amount o f  n itr o g e n  

o r  phosphorus o r  both  in  a s in g le  d ose  a t  sowing were 

com p a ra tive ly  s h o r t e r .  T h is may be due t o  the reduced 

a c t i v i t y  o f  the n itr o g e n  f ix in g  b a c te r ia  in  the r o o t  

n od u les r e s u lt in g  in  redu ced  n itro g e n  f i x a t i o n .
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But a p p ly in g  a sm all q u a n tity  o f  n itr o g e n  and phosphorus 

w§3 found to  be b e n e f i c ia l  in  the e a r l y  sta g es  o f  c ro p  

grow th . S i j  e t  a l  (1979) a ls o  o b ta in e d  s im ila r  r e s u l t s  

in  soybean .

2 . Number o f  le a v e s  per p lan t

I t  can be seen  from  T able 3 th a t  th e  trea tm en ts 

had s i g n i f i c a n t  e f f e c t  on  the l e a f  number o n ly  a t  one 

stage*  i e ,  60 days a f t e r  sow ing . Combined a p p l ic a t io n  

o f  n itr o g e n  and phosphorus r e s u lte d  in  more le a fy  p la n t; 

compared t o  th e  a p p l i c a t io n  o f  n it r o g e n  o f  phosphorus 

a lo n e . However even th e com bin ation  was in s ig n i f i c a n t  

in  i t s  e f f e c t  on t h i s  ch a r a c te r , in  th e  e a r ly  s ta g es  o f  

c ro p  grow th . R egarding th e  method o f  f e r t i l i z e r  

a p p l i c a t io n ,  a p p ly in g  th e  n u tr ie n ts  p a r t ly  through s o i l  

and p a r t ly  through f o l i a g e  was found to  be more 

e f f e c t i v e .

Maximum number o f  le a v e s  was fou n d  in  th e  

trea tm en t T 13 where n itr o g e n  and phosphorus were 

g iv e n  h a l f  through s o i l  as a b a sa l ;d ose  and th e  

rem aining h a l f  in  two equal s p l i t  d r e s s in g s  —-  

a t  th e  v e g e ta t iv e  phase and a t  f lo w e r in g  —  through 

th e  f o l i a g e .  However th e re  was no s ig n i f i c a n t  

d i f f e r e n c e  betw een t h is  treatm ent and treatm ent T14



where th e  a p p l ic a t io n  o f  n itr o g e n  and phosphorus in  

th re e  eq u a l s p l i t  d oses  -  th e  f i r s t  through  s o i l  as 

b a sa l and the rem aining through f o l i a g e  at th e  vege­

t a t iv e  phase and a t  f lo w e r in g  and a ls o  when n itro g e n  a lon e 

was a p p lie d  h a l f  through s o i l  + h a l f  through f o l i a g e  

in  two equ|[l s p l i t  d re s s in g  i e ,  T3 trea tm en t o r  /3  

through s o i l  and 2 /3  In  two equal s p l i t  d re ss in g  through 

th e  f o l i a g e  i e f T4 trea tm en t. This m ight be  due to  th e  

f a c t  th a t  n itr o g e n  a p p lie d  t o  the f o l i a g e  m ight have 

been im m ediately  absorbed  and u t i l i s e d  f o r  l e a f  

p r o d u c t io n . S im ila r  b e n e f i c ia l  a f f e c t s  o f  n itr o g e n  

a p p l i c a t io n  on l e a f  number was n o t ic e d  by M inchin £ t  ^  

(1981 ) in  cowpea.

I t  was a ls o  ob serv ed  th a t phosphorus when a p p lie d  

a lon e  d id  not have much in f lu e n c e  on l e a f  number but 

when a p p lie d  a lon g  w ith  n itro g e n  i t  in c re a s e d  the 

number o f  le a v e s  p er  p la n t s i g n i f i c a n t l y .  This i s  In 

agreem ent w ith  th e  f in d in g s  o f  Ezedinma (1965) in  

cowpea and Annamma G eorge (1980) in  b lackgram .

In  a l l  the treatm en ts t r i e d ,  the l e a f  number 

was found t o  be l e s s  a t  th e  m a tu r ity  s ta g e  compared to  

the o th e r  s ta g e s . T h is  m ight be due to  th e  in cre a se d
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sen escen ce  o f  le a v e s  a t t h is  s ta g e s  as a r e s u lt  o f  th e  

m o b i l is a t io n  o f  n u tr ie n ts  t o  th e  d e v e lo p in g  pods*

However the treatm ents which r e c e iv e d  a f o l i a r  spray 

o f  n it r o g e n  at f lo w e r in g  re ta in e d  more le a v e s  compared 

t o  the o t h e r s .

3 . L eaf area in dex

The ta b le  4 r e v e a le d  th a t  th e  l e a f  area in d ic e s  

v a r ie d  s i g n i f i c a n t l y  due to  treatm ents o n ly  on the 60th 

day a f t e r  sow ing, i e ,  pod developm ent stage*  Thomas 

G eorge (1981) a ls o  o b ta in e d  s im ila r  r e s u l t s  in  cowpea*

Here a ls o  com bined a p p lic a t io n  o f  n itr o g e n  and 

phosphorus was b e t t e r  than a p p ly in g  each  n u tr ie n t  in d i ­

v id u a l ly .  R egarding th e  method o f  n u tr ie n t  a p p l ic a t io n  -  

a p p ly in g  n itro g e n  and phosphorus in  th re e  equal s p l i t  

d o s e s . —  f i r s t  as a b a sa l dose  and th e  subsequent 

d re s s in g s  as f o l i a r  spray  was the b e s t  o n e . Maximum 

l e a f  area  in dex  was re co rd e d  by the treatm ent T14 

(N itrog en  and phosphorus Y3 as b a sa l + 2 /3  in  two equal 

s p l i t  d re s s in g s  through the f o l i a g e ,  a t  the v e g e ta t iv e  

phase and a t  f lo w e r in g ) .  T h is i s  due to  th e  h ig h e r  

number o f  le a v e s  th e y  p o s s e s s e d . S im ila r  r e s u l t s  were 

ob ta in ed  b y  Thomas G eorge (1981) in  cow pea.

Although th e  com bin ation  e f f e c t  a lon e  was 

s i g n i f i c a n t ,  a p p l i c a t io n  o f  n itr o g e n  a lon e  p a r t ly  through 

s o i l  and p a r t ly  throu gh  f o l i a g e  a ls o  re co rd ed  com p a ra tive ly  

h ig h e r  v a lu es  o f  l e a f  area  in d ic e s .  T h is  i s  due t o  the
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h ig h e r  number o f  le a v e s  re co rd ed  by th e s e  trea tm en ts .

But th e  a p p l ic a t io n  o f  phosphorus a lon e  e i t h e r  

through s o i l  o r  through s o i l  and f o l i a g e  d id  n ot have 

any fa v o u ra b le  in f lu e n c e  on l e a f  area  in d d x . W hile s tu ­

dy in g  th e  respon se o f  s o i l  and f o l i a r  a p p l ic a t io n  o f  

phosphorus on peas Kherde and Yawalkar (1966 ) a ls o  

o b ta in e d  s im ila r  n o n s ig n if ic a n t  e f f e c t s  o f  phosphorus 

on l e a f  area in d e x . A ccord in g  t o  Duraiswamy Reddy 

and Palaniappan (1979) l e a f  area in d ex  o f  greengram 

was n ot in flu e n ce d  by phosphorus a p p l i c a t io n .

4* Number o f  branches p er  p lan t

I t  was e v id e n t  from  T able  5 th a t  th e  a p p l i c a t io n  

o f  e i t h e r  n itro g e n  o r  phosphorus a lo n e  o r  both  n itr o g e n  

and phosphorus d id  n o t have any s i g n i f i c a n t  e f f e c t  on 

t h is  growth c h a r a c te r . The method o f  f e r t i l i z e r  a p p l i ­

c a t io n  t o o  was in s ig n i f i c a n t  in  i t s  e f f e c t  on branch 

number.

Shukla (1964) and Bhattacharya (1971 ) found no 

s i g n i f i c a n t  v a r ia t io n  in  branch number due t o  n itr o g e n

a p p lic a t io n  in  gram. Annamma G eorge (1980) observed
number

no s ig n i f i c a n t  d i f f e r e n c e  in  branch7̂ iue t o  the a p p l i ­

c a t io n  o f  d i f f e r e n t  l e v e l s  o f  phosphorus in  blackgram .

5 . Number o f  nodu les p er  p la n t

Data p resen ted  in  T ab le  5 showed th a t the 

number o f  nodu les p er p la n t v a r ie d  s i g n i f i c a n t l y  due to  

trea tm en ts . Here a ls o  combined a p p l i c a t io n  o f  n itr o g e n
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and phosphorus was found t o  bo b e t t e r  than app ly in g  

n itr o g e n  o r  phosphorus a lo n e . As f a r  as method o f  

a p p l i c a t io n  was con cern ed , app ly in g  a p o r t io n  o f  th e  

n u tr ie n ts  through s o i l  and th e  rem ain in g  p a rt through 

f o l i a g e  was more e f f e c t i v e  when compared w ith  th e  s o i l  

a p p l i c a t io n  o f  th e  e n t ir e  q u a n tity  o f  n u t r ie n ts .

Maximum number o f  nodu les was n o t ic e d  in  th e  

treatm en t T12 where n itr o g e n  and phosphorus were g iven  

Y2 through s o i l  as b a sa l dose  and Y2 through f o l i a g e  

in  two. equ a l s p l i t -  d re s s in g s  a t 't h e  v e g e t a t iv e  phase 

and a t  f lo w e r in g . The n itr o g e n  a p p lie d  a lon g  w ith 

phosphorus m ight have enhanced th e  developm ent o f  nodula: 

t i s s u e  r e s u lt in g  in  b e t t e r  n o d u la t io n  and n itro g e n  

f i x a t i o n .

The r e s u lt s  a ls o  p o in ted  ou t th a t  a p p lic a t io n  

o f  phosphorus a lon e  (H a lf through s o i l  and the rem aining 

Y2 in  two equal s p l i t  d re s s in g s  through the f o l i a g e  

o r  K3 through s o i l  and 2 /3  in  two equal s p l i t  d re s s in g  

through the f o l i a g e )  was as e f f e c t i v e  as th e  treatm ent 

T12. This i s  in  l i n e  w ith  th e  f in d in g s  o f  N air e t  ^  

(1 9 7 0 ) , Sinha (1 9 7 1 ), Jones e t  ^1 (1 9 7 7 ) , Singh (1977) 

and Haque e t  a l  (1980)

T able  6 a ls o  showed th a t n it r o g e n  a p p lic a t io n  

e i t h e r  through s o i l  o r  through both  s o i l  and f o l i a g e  

d id  n ot have any s i g n i f i c a n t  e f f e c t  on the number o f
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n od u les  p er  p lan t*  T h is i s  in  agreem ent w ith  the 

f in d in g s  o f  Singh (1968) and S aa d ati jgt (1978) 

in  soyabean f S undaram et j i l  (1979) in  bengaltjran  and 

Annannna G eorge (1980 ) in  blaclcgram* N itro g e n  a p p lie d  

t o  th e  p la n ts  in  th e  e a r ly  s ta g e s  o f  growth m ight have 

re ta rd e d  th e  a c t i v i t y  o f  nodule b a c t e r ia  thus redu cin g  

th e  number o f  n od u les per p lan t*

6 . Dry w eight o f  n od u les p er  p la n t

I t  was e v id e n t  from  Table 5 th a t  th e  treatm en ts 

d i f f e r e d  s i g n i f i c a n t l y  in  t h e i r  e f f e c t  on the dry  w eigh t 

o f  n o d u le s . Maximum v a lu e  was re co rd e d  by T12 (n it r o g e n  

and phosphorus 1/2 through  s o i l  + /2  th rou gh  f o l i a g e  a t 

f lo w e r in g ) .  Here a ls o  com bin ation  o f  n itr o g e n  and 

phosphorus was s u p e r io r  t o  th e  in d iv id u a l  e f f e c t s  

o f  E ith e r  n itr o g e n  o r  phosphorus a lon e*  The fa v o u ra b le  

e f f e c t  o f  th e  com bin ation  on  nodule number m ight have 

c o n tr ib u te d  to  th e  in c re a s e d  nodule d ry  w eigh t a ls o *

Regarding th e  method o f  f e r t i l i z e r  a p p l ic a t io n  

a p p ly in g  th e  f e r t i l i s e r s  in  a s in g le  d o se  through the 

s o i l  a t  sow ing tim e re co rd ed  th e  minimum dry  w eight 

o f  nodules* But n u tr ie n t  a p p l ic a t io n  p a r t ly  through 

s o i l  and p a r t ly  through f o l i a g e  was th e  b e s t  method 

t r i e d .

A p p lic a t io n  o f  phosphorus a lo n e  p a r t ly  through 

s o i l  and p a r t ly  through  f o l i a g e  (T8 and T9) in cre a s e d  

th e  d ry  w eight o f  n od u les s i g n i f i c a n t l y .  Despande 

and Bathkal (1965) observed  no s i g n i f i c a n t  d i f f e r e n c e



betw een 20 l b  P20& su p p lie d  through s o i l  and 10 lb P 2C^

s u p p lie d  through f o l i a g e  in  t h e i r  e f f e c t  on nodu les 

d ry  w eight*

In  the ca se  o f  n itr o g e n , T able 6 in d ic a te d  t h a t ,  

a p p ly in g  a meagre q u a n tity  through s o i l  a t  the tim e o f  

sow ing and the rem aining p o r t io n  through the f o l i a g e  

a t  th e  v e g e ta t iv e  phase and a t f lo w e r in g  when th ere  

was peak demand f o r  n itr o g e n , in cre a se d  th e  nodule  dry  

w eigh t s i g n i f i c a n t l y .  The q u a n tity  su p p lie d  in  the 

i n i t i a l  s ta g es  m ight have h e lp ed  in  b e t t e r  p la n t 

esta b lish m en t and th e  f o l i a r  a p p lica t io n s w e re  done when 

th e re  was much demand f o r  t h is  n u t r ie n t .  M inchin e t  a l  

(1981 ) ob ta in ed  s im ila r  r e s u lt s  in  cowpea.

B« Y ie ld  and y ie ld  a t t r ib u t e s

1• Number o f  pods per p la n t

I t  was e v id e n t  from  Table 6 th a t  th e  trea tm en t 

had s ig n i f i c a n t  e f f e c t  on th e  number o f  pods p er  p la n t . 

Combined a p p lic a t io n  o f  n itro g e n  and phosphorus was more 

e f f e c t i v e  than a p p ly in g  e it h e r  n itr o g e n  o r  phosphorus alon< 

T h is  i s  in  agreement w ith  the f in d in g s  o f  Ramaswamy and
cx

Ramiah (1 9 8 1 ) . R egarding th e  method o f  a p p l i c a t io n s ,
A

a p p ly in g  Y3 o f  th e  n u tr ie n ts  through s o i l  and th e
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rem aining 2 /3  in  two equ a l s p l i t  d oses  through the 

f o l i a g e  a t  th e  v e g e ta t iv e  phase and a t  f lo w e r in g  was 

th e  b e s t  m ethod.

Maximum number o f  pods was re co rd e d  by the 

treatm ent T14 (N itrog en  and phosphorus /3  through 

s o i l  + 2 /3  in  two equ a l s p l i t  a p p l i c a t io n s  through 

th e  f o l i a g e  a t  th e  v e g e t a t iv e  phase and a t  f lo w e r in g ) .  

But th e  treatm ent T13 (n it r o g e n  and phosphorus VZ 

through  s o i l  + /2  in  two equ a l s p l i t  d r e s s in g s  through 

th e  f o l i a g e  a t  th e  v e g e ta t iv e  phase and a t  f lo w e r in g ) ,

T8 (phosphorus /2  through s o i l  + /2  in  two equal s p l i t  

d re s s in g s  through th e f o l i a g e )  and T7 (phosphorus /2  

through s o i l  f  /2  through f o l i a g e  a t  f lo w e r in g )  were 

on pari w ith  T14.

The r e s u l t  showed th a t  even though N and P 

com bin ation s re co rd e d  maximum v a lu e  in  pod number* 

a p p l i c a t io n  o f  phosphorus a lon e  (p a r t ly  through 

s o i l  and p a r t ly  through f o l i a g e )  a ls o  had s ig n i f i c a n t  

in f lu e n c e  on number o f  pods p er  p la n t , t h is  may be due 

to  th e  in d ir e c t  e f f e c t  o f  phosphorus on  pod developm ent 

by in c r e a s in g  the number o f  n od u les p er  p la n t  which in  

turn  m ight have f ix e d  adequate q u a n tity  o f  a tm osph eric n 

n it r o g e n . The o b s e r v a t io n  in  th e  p re s e n t  study  was 

in  agreem ent w ith  th e  f in d in g s  o f  Jones e t  c|l (1977) 

in  Soybean and Singh £ t  a l  (1980) in  f i e l d  p ea .



F ig * 3 Number o f  pods p e r  p la n t

Treatm ents

B a sa l

( S o i l )

V e g e ta t iv e
Phase

( F o l ia r )

F low erin g
( f o l i a r )

N f u l l  (20kgN /ha) * •

*2 £  N • * £  U

T3 £  h £  N £  N

* * 1 /3  N 1 /3  N 1 /3

T5 £  h •V £.N

% P f u l l  (30kg  PgO^/ha)
t

Ty 4 P 9 • £  P

*8 £ P £  P £  P

T9 1 /3  P 1 /3  P 1 /3

Ti e £  P 9 * £  P

T1<5 N + P f u l l  (2 0  Kg N
+ •> 

30kg/P20g/h a )
-* V

T12 £  N+£ P • ♦ £  H

T13 i  H + J  P i N  + | P £  N

T14 1 /3  N + 1 /3  P 1 /3  N + 1 /3  P 1 /3

T15 i  H + 4  P • 9 £  H
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T able  6 a ls o  showed th a t  T1 (n it r o g e n  f u l l  

d ose  as b a s a l)r e c o r d e d  th e  minimum v a lu e . But T4 

(n it r o g e n  ^3 through s o i l  as b a sa l + 2 /3  in  two equ a l 

s p l i t  d re s s in g s  through f o l i a g e )  was on  par w ith T14,

T h is may be due to  th e  f a c t  th at in  T4 o n ly  a meagre 

q u a n tity  o f  n itr o g e n  was g iv en  at th e  tim e o f  sowing 

ju s t  enough f o r  p la n t  e s ta b lish m en tt and th e rem aining 

p o r t io n s  were g iv en  a t  s ta g e s  when th e re  was peak 

demand f o r  n itr o g e n  f o r  th e  fo rm a tio n  and developm ent 

o f  r e p r o d u c t iv e  s t r u c tu r e s . T h is i s  in  l i n e  w ith  th e  

f in d in g s  o f  Patra (1 9 7 4 ) ,  Sum m erfield (1 9 7 5 ), Rabie 

e t  a l  (1979) and Min eh in  e t  aJL (1 98 1 )

2 . Lendth o f  pod

I t  was e v id e n t  from  T able  6 th a t  the a p p l ic a t io n  

o f  n itr o g e n  o r  phosphorus o r  t h e i r  com b in a tion  e i t h e r  

co m p le te ly  through s o i l  o r  p a r t ly  through s o i l  and 

p a r t ly  through f o l i a g e  had no s i g n i f i c a n t  e f f e c t  on the 

le n g th  o f  p od s . Thus i t  was e v id e n t  th a t  th e  com bin ation  

e f f e c t  o f  n itro g e n  and phosphorus was equal t o  th a t  o f  

t h e ir  in d iv id u a l  e f f e c t s .  A pplying th e  n u tr ie n ts  

co m p le te ly  through s o i l  and p a r t ly  through s o i l  and 

p a r t ly  through f o l i a g e  a ls o  had s im i la r  in f lu e n c e  on 

t h is  y ie ld  a t t r ib u t e .  This i s  in  c o n fir m ity  w ith th e  

f in d in g s  o f  Reddy and PalaniSppan (1 97 9 ) in  greengram  and



Annamma G eorge (1930) in  blackgram .

3« Number o f  seeds p er  pod

An a p p ra is a l o f  T able 6 showed th a t a l l  th e  

treatm en ts under t r i a l  were un iform  in  t h e i r  e f f e c t  

oh th e  number o f  seeds p er  pod . So th e r e  was no 

s i g n i f i c a n t  d iffe re n ce b e tw o e n  treatm en ts in  t h e ir  

e f f e c t  on t h is  y ie ld  a t t r ib u t e .

A p p lic a t io n  o f  n itr o g e n  and phosphorus e i t h e r  

a lo n e  o r  in  com bin ation  were equal in  t h e ir  e f f e c t s  on  

th e  number o f  seed s p er  pod . R egarding th e  method o f  

a p p l i c a t io n ,  a p p ly in g  th e  n u tr ie n ts  e i t h e r  f u l l y  through 

s o i l  o r  p a r t ly  through s o i l  and p a r t ly  through f o l i a g e  

were e q u a lly  e f f e c t i v e  in  in c re a s in g  th e  number o f  seed s 

p er  pod . S in ce  th e re  was no s i g n i f i c a n t  d i f f e r e n c e  

betw een treatm ents in  t h e ir  e f f e c t  on the len gth  o f  pod 

th e  number o f  seeds per pod was a ls o  u n a ffe c te d  by th e  

trea tm en ts . S im ila r  r e s u lt s  were ob ta in e d  by Annamma 

G eorge (1980) in  blackgram .

4 . Seed y ie ld  p er p la n t

Data p resen ted  in  T able 6 r e v e a le d  th a t  th e  

trea tm en ts had s i g n i f i c a n t  e f f e c t  on  the seed  y ie ld  per 

p la n t ..  The treatm ent T14 (n it r o g e n  and phosphorus /3  

through s o i l  + 2 /3  through f o l i a g e  in  two equal s p l i t  

d re s s in g s  a t  th e  v e g e t a t iv e  phase and at f lo w e r in g )  

re co rd e d  th e  maximum v a lu e . S in ce  maximum number o f  pods
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was re co rd e d  by t h is  trea tm en t, h ig h e s t  seed  y ie ld  

n oted  cou ld  be ju s t i f i e d *  This r e s u l t  showed the 

s u p e r io r it y  o f  com bined a p p lic a t io n  o f  n itr o g e n  and 

phosphorus ov e r  t h e i r  in d iv id u a l e f f e c t s .  The s p l i t  

a p p l i c a t io n  o f  n u tr ie n ts  p a r t ly  throu gh  s o i l  as b a sa l 

and p a r t ly  through f o l i a g e  a t d i f f e r e n t  grow th s ta g e s  

was found t o  be b e t t e r  than a p p ly in g  th e  e n t ir e  q u a n tity  

as b a sa l d o s e .

However the treatm en ts T13 (n it r o g e n  and phosphorus 

Y2  through  s o i l  + 1/2 through f o l i a g e  in  two equal 

s p l i t -  d re s s in g s  a t  th e  v e g e ta t iv e  phase and a t f lo w e r in g )  

and T12 ^ n itro g e n  and phosphorus /2  through s o i l  + V2  

through f o l i a g e  a t  f lo w e r in g )  were e q u a lly  e f f e c t i v e .

T h is i s  in  l i n e  w ith  th e  f in d in g s  o f  Panda (1 9 7 2 ).

However treatm ent T7 (phosphorus /2  through s o i l  

+ Y2  through f o l i a g e  a t  f lo w e r in g ) ,  T8 (phosphorus /2  

through s o i l  + V2 through  f o l i a g e  in  two equal s p l i t  

d r e s s in g s  a t the v e g e ta t iv e  phase and a t  f lo w e r in g )  

and T4 (n it r o g e n  /3  through s o i l  + 2 / 3  in  two equal s p l i t  

d re s s in g s  a t  the v e g e ta t iv e  phase and a t  f lo w e r in g )  were 

on par w ith  T14. These r e s u l t s  in d ic a te d  the fa v o u ra b le  

e f f e c t  o f  s p l i t  a p p l i c a t io n  o f  n u tr ie n ts  through s o i l  

and f o l i a g e  a t  d i f f e r e n t  growth s ta g e s  compared t o  t h e ir  

s o i l  a p p l ic a t io n  in  a s in g le  d o s e . S im ila r  r e s u lt s  were 

o b ta in e d  by Peeran e t  a l  (1970)
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These r e s u l t s  a ls o  em phasised th a t  th e  a p p lic a t io n  

o f  phosphorus o r  n itr o g e n  p a r t ly  through s o i l  and p a r t ly  

through f o l i a g e  a ls o  gave s in g n f i c a n t ly ,  h ig h e r  seed  

y ie ld  a lthough  t h e ir  com bin ation  re co rd ed  th e  maximum 

va lu e* Small amounts o f  n itr o g e n  and phosphorus g iv en  

m ight have enhanced th e  n o d u la t io n  and n itro g e n  

f i x a t i o n  r e s u lt in g  in  h ig h er  seed y i e l d .  I t  was shown by 

Subramonian and Palaniappan (1980) th a t  in  blackgram  

f o l i a r  a p p l ic a t io n  o f  12*5 Kg phosphorus per h e c ta re  

was as e f f e c t i v e  as th e  combined f o l i a r  a p p l i c a t io n  o f  

10 Kg. n itr o g e n  and 1 2 .5  Kg phosphorus p er  h e c ta r e . 

Isw aran and Sen (1 97 3 ) a ls o  o b ta in e d  s im ila r  r e s u l t s .

5 . Hundred seed  w eight

T able  6 showed th a t  the hundred seed  w eight v a r ie d  

s i g n i f i c a n t l y  due to  trea tm en ts . T7 (phosphorus /2  

through  s o i l  + Y2 through f o l i a g e  a t f lo w e r in g )  re co rd e d  

th e  maximum v a lu e . Th is i s  i n  agreem ent w ith  the 

f in d in g s  o f  Ahlawat (1979 ) in  cow pea. O ther trea tm en ts 

l i k e  T14 (n it r o g e n  and phosphorus /3  through s o i l  as 

b a s a l + 2 / 3  in  two equ a l s p l i t  d o se s  through  f o l i a g e ) ,

T13 (n itr o g e n  and phosphorus Y2 through s o i l  as b a sa l 

+ Y2 through f o l i a g e  In  2 equal s p l i t  d r e s s in g s ) ,  T15 

(n it r o g e n  and phosphorus Y2 through s o i l  as b a sa l + /4  

through f o l i a g e  a t  f lo w e r in g ) .  T8 (phosphorus /2  through 

s o i l  as b a sa l + Y2 in  two equ a l s p l i t  d oses  through
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f o l i a g e ) *  T10 (phosphorus Y2 through s o i l  as b a sa l + Y4 

through f o l i a g e  a t  f lo w e r in g ) ,  T4 (n it r o g e n  Y3 through 

s o i l  + 2 /3  in  two equal s p l i t  d oses  through f o l i a g e )  

and T2 (n it r o g e n  /2  through s o i l  as b a sa l + Y2 through 

f o l i a g e  a t  f lo w e r in g )  were on par w ith  i t .  These 

r e s u l t s  showed th a t  th e  a p p lic a t io n  o f  n u tr ie n ts  e i t h e r  

a lo n e  o r  in  com bin ation  through th e  f o l i a g e  at th e  

l a t e r  sta g es  o f  crop  grow th i s  e f f e c t i v e  in  in c r e a s in g  

th e  hundred seed w e ig h t .

6* G ra in  y ie ld

Data presen ted  in  T ab le  7 rev ea le d  th a t th e  

treatm en ts d i f f e r e d  s i g n i f i c a n t l y  in  t h e i r  e f f e c t s  

on g r a in  y i e ld .  Here a ls o  com bination  o f  n itr o g e n  

and phosphorus was s u p e r io r  t o  t h e ir  in d iv id u a l  e f f e c t s .  

R egarding th e  method o f  f e r t i l i z e r  a p p l i c a t io n ,  a p p ly in g  

a sm all q u a n tity  o f  n u tr ie n ts  through the s o i l  a t  th e  

tim e o f  vowing and the rem aining p o r t io n  in  s p l i t  d oses  

through th e f o l i a g e  at la t e r  sta g es  was found to  be 

th e  b e s t  method.

Maximum g ra in  y ie ld  was re co rd e d  by T14 (n it r o g e n  

and phosphorus /3  through s o i l  + 2 / 3  in  two equ a l s p l i t  

d o ses  through the f o l i a g e )  and i t  wav on par w ith  T13



F ig ,  4  G rain  y i e l d  (K g /h a )

Treatm ents

B asa l V egeta tivep p h a se  F low erin g
( s o i l ) (F o l ia r ) (F o l ia r )

T1 N f u l l  (20 k gn /h a ) * •
T Z 4  N £  N
T3 £  K 4  H 4 n
T4 1 /3  N 1 /3  N 1 /3  N
T5 *  » * 9 i-N
T6 P f u l l  (30  kg PpO c/ha) • ft ft ft

T7 £  P7 • ft 4 p
T8 *  p 4  P 4  P
T9 1 /3  P 1 /3  P 1 /3  P
T10 4  p • ft 4  p
T11 N and P f u l l  (20kg  K +

30 kg P205/h a ) • ft* • •'
T12 £  N -fr £  P •'ft ' 4  n + 4  P
T13 £  N + i  P i n  + i P 4  N + 4  p
T14 1 /3  N + 4  P 1 /3  W + 1 /3  p 1 /3  N + 1 /3
T15 £  H + J  P • • 4  n + 4  P
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(n it r o g e n  and phosphorus Jfe through s o i l  + y2 in  two 

equ al s p l i t  doses through th e  f o l i a g e ) .  Y ie ld  contribu^ . 

t in g  f a c t o r s  l i k e  number o f  pods p er  p la n t , seed  y ie ld  

p er  p la n t , hundred seed  w eight e t c ,  were a ls o  h ig h er  

f o r  th e se  treatm en ts which might have, le d  t o  th e  

h igh er seed y ie ld s  in  them. S im ila r  s ig n i f i c a n t  

e f f e c t s  o f  combined a p p lic a t io n  o f  n it r o g e n  and phos­

phorus on g ra in  y ie ld  was noted  by Shukla (1 9 6 4 ),

P illa i et j l .  (1980), Ramaswamy and Ramaiah (1980) and 

Subramonian and Palaniappan (1930).

7 . Bhusa y ie ld

The n o n s ig n if ic a n t  e f f e c t  o f  th e  trea tm en ts 

on bhusa y ie ld  was ev id en t from  T ab le  7 .  T h is may be 

due t o  th e  n o n s ig n if ic a n t  e f f e c t  o f  th e  trea tm en ts on 

m ost o f  th e  growth ch a r a c te r s  s tu d ie d , a t  th e  tim e o f  

h a r v e s t .  However, T14 (a p p ly in g  n it r o g e n  and 

phosphorus to g e th e r  p a r t ly  through s o i l  and p a r t ly  

through f o l i a g e )  re co rd e d  com p a ra tive ly  h ig h er  bhusa 

y ie ld  than a p p ly in g  e i t h e r  n itr o g e n  o r  phosphorus a lo n e .

8 .  T o ta l drvm atter p ro d u ctio n

An a p p ra is a l o f  T able  7 in d ic a te d  th at t o t a l  

drym atter y i e ld  v a r ie d  s i g n i f i c a n t l y  due t o  trea tm en ts . 

C om bination o f  n itr o g e n  and phosphorus was s u p e r io r  t o  

th e  in d iv id u a l  e f f e c t s  o f  e it h e r  n itr o g e n  o r  phosphorus 

a lo n e . As fa r  as method o f  a p p l i c a t io n  i s  con cern ed ,
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a p p ly in g  a p a rt  o f  the n u tr ie n ts  through s o i l  as 

b a sa l d ose  and the rem aining p a rt thsrough th e  f o l i a g e  

in  two equ a l s p l i t  d re s s in g s  at th e  v e g e ta t iv e  

phase and a t  f lo w e r in g  was found t o  be th e  b e s t  methods 

The treatm ent T14 (n it r o g e n  and phosphorus /3  

through s o i l  + 2 /3  in  two equal s p l i t  d re s s in g s  through 

th e  f o l i a g e )  re co rd e d  th e  maiimum drym atter y ie ld *

This may be because o f  the s i g n i f i c a n t  in f lu e n c e  o f  t h is  

treatm en t on g ra in  y ie ld  and y ie ld  prom oting ch a ra cte rs*

9» H arvest in dex

Data p resen ted  in  T ab le  7 in d ic a t e d  the non* 

s i g n i f i c a n t  e f f e c t  o f  th e  trea tm en ts on h a rv est in d e x . 

T h is r e s u l t  e x p la in s  th e  u n favou rab le  in f lu e n c e  o f  th e  

trea tm en ts on th e  econom ic y ie ld  o f  the c r o p . However 

T15 (n it r o g e n  and phosphorus /2  through s o i l  as a b a sa l 

dose  -t- /4  through f o l i a g e  a t  f lo w e r in g )  and T13 

(n it r o g e n  and phosphorus Y2 through s o i l  + /2  through 

fo lia g e ^ in fitw o  equal s p l i t  d re s s in g ’s a t  th e  v e g e ta t iv e  

phase and a t  f lo w e r in g )  showed a s l i g h t  in c r e a s e  in  

th e  r a t i o  though i t  d id  not reach  th e  l e v e l  o f  s ig n i ­

f ic a n c e *
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C .C hem ical s tu d ie s

a . Uptake s tu d ie s  

1 * Uptake o f  n itro g e n

N itrog en  uptake by th e  p la n ts  v a r ie d  s i g n i f i c a n t l y  

due t o  treatm ents* Combined a p p l i c a t io n  o f  n itr o g e n  

and phosphorus r e s u lt e d  in  b e t t e r  n itr o g e n  uptake compared 

to  th e  a p p lic a t io n  o f  each n u tr ie n t  in depen den tly*  T14 

(n it r o g e n  and phosphorus /3  through s o i l  as b a sa l + 2 /3  

in  two equ a l s p l i t  d re s s in g s , through th e  f o l i a g e )  

re co rd e d  maximum n itro g e n  uptake* Enhanced drym atter 

p ro d u ct io n  m ight be the rea son  f o r  b e t t e r  uptake*

T h is  i s  in  accord a n ce  w ith  th e  f in d in g s  o f  Yadava and 

Chokhey Singh (1978) in  greengram who ob served  in cre a se d  

uptake o f  n itro g e n  due to  the combined a p p l ic a t io n  o f  

n itro g e n  and phosphorus*

T1 (n it r o g e n  a lo n e  com p le te ly  g iv e n  as a b a sa l 

d o s e ) and T6 (phosphorus a lon e  g iv e n  in  a s in g le  b a sa l 

d o se ) re co rd ed  the minimum va lu es  o f  uptake o f  n itrog en *  

But th e  a p p lic a t io n  o f  n itro g e n  a lo n e f p a r t ly  through 

s o i l  and p a r t ly  through f o l i a g e  a ls o  re co rd ed  r e l a t i v e l y  

h ig h er  v a lu e s  o f  n itr o g e n  uptake* These r e s u lt s  

em phasised th e  fa v o u ra b le  e f f e c t  o f  s p l i t  a p p lic a t io n  

o f  n u tr ie n ts  through s o i l  and f o l i a g e  on  n itro g e n  

uptake*
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2 .  Uptake o f  phosphorus

The trea tm en ts d i f f e r e d  s i g n i f i c a n t l y  in  t h e ir  

e f f e c t  on phosphorus uptake (T a b le  8 ) .  Among th e  t r e a t ­

ments T14 re co rd e d  maximum uptake and i t  was s i g n i f i c a n t l y  

su p e r io r  t o  a l l  o th e r  trea tm en ts . T h is  may be due to  

th e  s i g n i f i c a n t  in f lu e n c e  o f  t h is  treatm ent on t o t a l  

drym atter y i e ld .  T ab le  11 showed the p o s i t iv e  

and s ig n i f i c a n t  c o r r e la t i o n  betw een t o t a l  drym atter 

y i e ld  and phosphorus u p ta k e . T h is i s  in  l i n e  w ith  th e  

f in d in g s  o f  Annamma G eorge (1980)

3 . Uptake o f  potassium

The T able  8 re v e a le d  th at th e  treatm en ts v a r ie d  

s i g n i f i c a n t l y  in  t h e i r  e f f e c t  on potassium  uptake.

Maximum uptake was by  T14 and i t  was on par w ith  T4, T8 

and T13. As shown in  T a b le  11 th e re  was p o s i t iv e  and 

s ig n i f i c a n t  c o r r e la t io n  between potassium  uptake 

and t o t a l  drym atter y i e l d .  The h ig h e r  uptake o f  

potassium  by th e s e  trea tm en ts may be due to  

t h e i r  s i g n i f i c a n t  in f lu e n c e  on th e  drym atter y i e ld .

Annamma G eorge (1 9 8 0 ) a ls o  ob ta in ed  s im ila r  r e s u lt s  

In  b lackgram .

b .  S o i l  a n a ly s is

To_tal n itr o g e n  cojrvtent o f  s o i l  a f t e r  th a  experim ent

The r e s u l t  on  th e  con ten t o f  n it r o g e n  in  the 

s o i l  a f t e r  th e  experim ent in d ic a t e  th a t  th e  treatm en ts
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have n o t  s i g n i f i c a n t l y  a f f e c t e d  th e  r e s id u a l  n itr o g e n  

in  th e  p o s t  h a rv est  s o i l  sam ples* T h is  m ight be due 

t o  th e  in s u f f i c i e n c y  o f  th e  k je ld h h l n itr o g e n  

d eterm in atin g  method t o  m on itor th e  sm all d i f f e r e n c e s  

in  t o t a l  n itr o g e n  co n te n t  o f  s o i l  and a ls o  due t o  th e  

d i f f e r e n c e  between trea tm en ts in  t h e i r  e f f e c t  on sym­

b i o t i c  f i x a t i o n  and e x c r e t io n  o f  n itr o g e n  in t o  th e  

s o i l *

2 .  A v a ila b le  phosphorus con ten t o f  s o i l

An a p p ra is a l o f  Table 9 showed th a t  the 

a v a i la b le  phosphorus c o n te n t  o f  s o i l  was s i g n i f i c a n t l y  

in f lu e n c e d  by the treatm ents* T8 (phosphorus V2 through 

s o i l  a s  b a sa l + V2  through f o l i a g e  in  two equ a l s p l i t  

d r e s s in g s )  re cord ed  maximum valu e*  S in ce  n itr o g e n  was 

not g iv e n  in  t h is  treatm ent* in  th e  absen ce  o f  n itr o g e n  

phosphorus m ight not have been co m p le te ly  u t i l i z e d  

r e s u lt in g  in  in cre a s e d  phosphorus co n te n t  o f  s o i l .

3* A v a ila b le  potassium  con ten t o f  s o i l

The a v a i la b le  potassium  co n te n t  o f  s o i l  was n ot 

in f lu e n c e d  by th e  tre a tm e n ts . The a v a i la b le  potassium  

s ta tu s  o f  the s o i l  rem ained un iform  showing th e  n o n s ig n i­

f i c a n t  e f f e c t  o f  th e  v a r io u s  trea tm en ts on t h is  ch aracter 

Potassium  was su p p lie d  u n iform ly  in  a l l  th e  p l o t s .

Being a m ob ile  c a t io n ,  a m ajor p o r t io n  o f  a p p lied
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K m ight have been l o s t  through le a ch in g *  The crop  

a ls o  removed s u f f i c i e n t  q u a n t it ie s  o f  t h is  n u tr ie n t .

So th e  r e l a t i v e ly  sm all q u a n tity  o f  a p p lie d  potassium  

co u ld  n o t  produce any s i g n i f i c a n t  e f f e c t  on i t s  

co n te n t  in  the s o i l .  S im ila r  r e s u l t s  were ob ta in ed  

by Annamma G eorge (1 9 8 0 ) ,

D. Q u a lity  ch a ra c te rs

1• P ro te in  con ten t o f  g ra in

Data p resen ted  in  T able 10 r e v e a le d  the s ig n i ­

f i c a n t  in f lu e n c e  o f  th e  treatm en ts on th e  p r o te in  

con ten t o f  g r a in . In t h is  ca se  a ls o  com bin ation  o f  

n itr o g e n  and phosphorus was s t ip e r io r  t o  th e  in d iv id u a l 

e f f e c t s  o f  each n u tr ie n t .  R egarding th e  method o f  

a p p lic a t io n #  a p p ly in g  th e  n u tr ie n ts  p a r t ly  through 

s o i l  and p a r t ly  through f o l i a g e  was th e  b e s t  on e .

T14 (n itr o g e n  and phosphorus K3 through s o i l  as b a sa l 

+ 2 /3  through f o l i a g e  in  two equ a l s p l i t  d oses ) 

r e co rd e d  maximum p r o te in  con ten t o f  g r a in  and i t  was 

s u p e r io r  t o  a l l  o th e r  trea tm en ts . The h ig h er  p r o te in  

co n te n t  in  g ra in  was a t t r ib u te d  t o  th e  h ig h er  n itr o g e n  

con ten t In  them. S im ila r  r e s u lt s  w ere ob ta in ed  by 

T e j Singh jgt a l  (1 97 5 ) and Agarwai and Narang (1 9 7 5 ) .

2 .  G rain  p r o te in  y ie ld

An a p p ra is a l o f  T able 10 showed th a t  g ra in  

p r o te in  y ie ld  v a r ie d  s i g n i f i c a n t l y  due to  trea tm en ts .



P ro te in  con ten t o f  g r a in  was in f lu e n c e d  by the treatm en ts 

and hence the g ra in  p r o t e in  y ie ld  a ls o  showed th e  same 

t r e a d .  Maximum v a lu e  was re co rd ed  by T14 which was 

s i g n i f i c a n t l y  su p e r io r  t o  a l l  o th er  tre a tm e n ts . T13 

(n it r o g e n  and phosphorus 72 through s o i l  + Y2 through 

f o l i a g e  in  two equal s p l i t  d r e s s in g s )  gave the next 

low er v a lu e . These r e s u l t s  in d ic a te d  the fa v o u ra b le  

e f f e c t  o f  com bination  o f  n itr o g e n  and phosphorus on 

g ra in  p r o t e in  y ie ld  compared to  t h e i r  in d iv id u a l  e f f e c t s .  

A lso  th e  fa v o u ra b le  e f f e c t  o f  n u tr ie n t  a p p lic a t io n  p a r t ly  

through s o i l  and p a r t ly  through f o l i a g e  was shown h e r e .

3 . P ro te in  con ten t o f  bhusa

The t a b le  10 on  p r o te in  co n ten t o f  bhusa p o in ted  

o u t  th a t  t h is  q u a l it y  ch a ra c te r  was n o t in flu e n ce d  by 

th e  treatm ents under t r i a l .  T h is may p rob a b ly  be due 

t o  th e  n o n s ig n if ic a n t  e f f e c t  o f  th e  trea tm en ts  on 

n itr o g e n  con ten t o f  bhusa as the n itr o g e n  and p r o te in  

con ten t a re  d i r e c t l y  r e la t e d .

Econom ics o f  p ro d u ctio n

A maximum net p r o f i t  o f  Es.324 7 .80  per h e c ta re  

was ob ta in ed  by the treatm en t which r e c e iv e d  both  

n itr o g e n  and phosphorus 73 through s o i l  as a b a sa l 

dose  4* 2^3 in  two equ a l s p l i t  d o se s  through th e  

f o l i a g e  a t  the v e g e ta t iv e  phase and a t  f lo w e r in g .

89
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The n ext low er va lu es  o f  th e  Rs.2905.60. Rs.2537 .90  

and Hs,2243 .52  per h e c ta re  w ere re co rd e d  by T15, T13 an 

T4 r e s p e c t iv e ly .  The treatm ents which r e c e iv e d  e i t h e r  

n it r o g e n  o r  phosphorus a lo n e .o r  b oth  n itr o g e n  and 

phosphorus through s o i l  in  a s in g le  d ose  ie *  T1f T6 

and T i l  ob ta in ed  th e  low e st  n e t  p r o f i t s  thus emphasi­

s in g  the fa v o u ra b le  E f fe c t  o f  a p p ly in g  th e  n u tr ie n ts  

p a r t ly  through s o i l  and p a r t ly  through  f o l ia g e  

(T a b le  1 2 ).





An experim ent was conducted  in  th e  r i c e  f o l lo w s  

o f  th e  R ice  Research S ta t io n , Kayamkulara du rin g  the 

summer season  o f  1 9 8 1 - '8 2  (3 0 .1 .1 9 8 2  t o  1 9 .4 .1 9 8 2 ) t o  

f in d  ou t th e  in f lu e n c e  o f  the method o f  a p p lic a t io n  o f  

N and P on the grow th , y i e ld  and q u a l i t y  o f  b lackgram . 

The experim ent was la id  ou t in  Randomised B lock  D esign  

w ith f i f t e e n  trea tm en ts , r e p l ic a t e d  t h r i c e .  The r e s u l t s  

o f  th e  study are summarised b e low .

1 . The p la n t h e ig h t  was not s ig n i f i c a m u y  in r iu e n ce a  ny 

the treatm en ts a t th e  f i r s t  s ta ge  i e ,  20 day a f t e r

+ Hsow in g . But du rin g  th e  subsequent s ta g e s  i e ,  40™  day
J*L

a f t e r  sow ing, 60 day a f t e r  sowing and a t  h a rv e s t , 

p la n t  h e ig h t showed s i g n i f i c a n t  d i f f e r e n c e  due to  

trea tm e n ts . Combined a p p lic a t io n  o f  n itr o g e n  and 

phosphorus Y3 through s o i l  as a b a sa l dose  + 2 /3  in  

two equ a l s p l i t  d re s s in g s  through th e  f o l i a g e  a t th e  

v e g e t a t iv e  phase and a t  f lo w e r in g  re co rd e d  the maximum 

p la n t  h e ig h t .

6 . SUMMARY
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2 .  S ig n i f i c a n t  in f lu e n c e  o f  th e  trea tm en ts on 

th e  number o f  le a v e s  p e r  p la n t was n o t ic e d  o n ly  on
J.L

th e  60 day a f t e r  sow in g . Here a ls o  com bin ation  o f  

n itr o g e n  and phosphorus was the b e s t  treatm ent* compared 

to  t h e i r  in d iv id u a l  e f f e c t s *  r e co rd in g  maximum le a f  

number.

3 . The treatm en ts had s ig n i f i c a n t  in f lu e n c e  on the
X L

l e a f  area  in dex  o n ly  on th e  60 day a f t e r  sow ing . Com­

b in ed  a p p lic a t io n  o f  n itr o g e n  and phosphorus K3 through 

s o i l  as b a sa l + 2 /3  in  two equal s p l i t  d re s s in g s  through 

the f o l ia g e *  re co rd e d  th e  maximum v a lu e .

4 . N e ith er  th e  in d iv id u a l e f f e c t s  o f  n itr o g e n  and

phosphorus nor t h e i r  in t e r a t io n  were s i g n i f i c a n t  in

in c r e a s in g  the number o f  branches p er  p la n t .

5 .  The number o f  n od u les  a ls o  v a r ie d  s i g n i f i c a n t l y

due t o  trea tm en ts . Maximum number was re co rd ed  by th e

treatm en t g iv en  b oth  n itr o g e n  and phosphorus /2  through 

s o i l  as a b a sa l dose  + 1/2  through f o l i a g e  a t flo w e r in g *  

A p p lic a t io n  o f  phosphorus a lon e  p a r t ly  through s o i l  

and p a r t ly  through f o l i a g e  (T8 and T9) a ls o  fa v o u ra b ly  

in f lu e n c e d  t h is  c h a r a c te r .
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6* In  th e  dry  w eigh t o f  nodu les p er  p la n t a ls o ,  

com bined a p p lic a t io n  o f  n itr o g e n  and phosphorus 72 
through s o i l  as a b a sa l d ose  *  Y2 through f o l ia g e  

a t  f lo w e r in g  re co rd e d  the maximum v a lu e  and i t  had 

s ig n i f i c a n t  e f f e c t  on  t h is  ch a ra cter*

7* Y ie ld  a t t r ib u t in g  ch a ra c te rs  l i k e  le n g th  o f  

pod and number o f  seed s p er pod were not s i g n i f i c a n t l y  

in f lu e n c e d  by e i t h e r  n itr o g e n  o r  phosphorus o r  both*

But th e  number o f  pods p er p la n t , seed  y ie ld  per 

p la n t  and hundred seed  w eight were s i g n i f i c a n t l y  

a f f e c t e d  by the treatm en ts*  In  th e  ca se  o f  number o f  

pods and seed y ie ld  p er  p la n t  com bined a p p l i c a t io n  o f  

n it r o g e n  and phosphorus K3 through s o i l  as a b a sa l d ose  

+ 2 /3  in  two equal s p l i t  d re s s in g s  through th e  f o l i a g e  

re co rd e d  th e  maximum v a lu e . But reg a rd in g  hundred 

seed  w e ig h t, a p p l ic a t io n  o f  phosphorus a lo n e  72 through 

s o i l  + 72 through f o l i a g e  a t  f lo w e r in g  re co rd e d  th e  

h ig h e s t  v a lu e .

8* G rain  y ie ld  was s i g n i f i c a n t l y  in f lu e n c e d  by 

th e  tre a tm en ts . Here a ls o  combined a p p l ic a t io n  o f  

n itr o g e n  and phosphorus p a r t ly  through s o i l  as b a sa l 

and p a r t ly  through f o l i a g e  a t d i f f e r e n t  growth s ta g e s  

gave th e  h ig h e s t  v a lu e .
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9 . N e ith er  the in d iv id u a l  e f f e c t s  o f  n itro g e n  

and phosphorus nor t h e ir  in t e r a c t io n  had any s ig n i ­

f i c a n t  in f lu e n c e  on haulm y i e ld .

10. T o ta l drym atter p rod u ction  v a r ie d  s i g n i f i c a n t l y  

due t o  the treatm ents and the maximum drym atter 

y ie ld  was re co rd ed  by the treatm ent g iv e n  both  n i t r o ­

gen and phosphorus 73 through s o i l  as b a sa l -t- 2 /3  in  

two equ a l s p l i t :  d oses  through the f o l i a g e .

11 . H arvest in dex  was not s i g n i f i c a n t l y  a f fe c t e d  by 

th e  trea tm en ts .

12. Combined a p p l ic a t io n  o f  n itr o g e n  and phosphorus 

e i t h e r  72 o r  73 through s o i l  as b a sa l and the rem ain­

in g  p o r t io n  in  two equ a l s p l i t  doses through the 

f o l i a g e ,  a lo n e  were s i g n i f i c a n t  in  in cre a s in g  the 

uptake o f  n itro g e n  by the p la n ts .

13. Phosphorus uptake a ls o  v a r ie d  s i g n i f i c a n t ly  due 

to  trea tm en ts . Combined a p p lic a t io n  o f  n itrog en  and 

phosphorus 73 through s o i l  as b a sa l + 2 /3  in  two equ a l 

s p l i t  d re s s in g s  through the f o l i a g e  record ed  the maxi­

mum u p tak e .

14 . In d iv id u a l e f f e c t  o f  n itr o g e n  and phosphorus 

as w e ll as th e ir , com bin ation s were s i g n i f i c a n t  in  

in c r e a s in g  th e  uptake o f  potash  when th e  n u tr ie n ts  

were su p p lied  p a r t ly  through s o i l  as b a sa l and 

p a r ty ly  through f o l i a g e  a t d i f f e r e n t  grow th s ta g e s .
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1 5 . The t o t a l  n itr o g e n  con ten t o f  s o i l  a f t e r  the 

experim ent was n o t in f lu e n c e d  s i g n i f i c a n t l y  by th e  

trea tm en ts .

16. A v a ila b le  phosphorus con ten t o f  th e  s o i l  

d i f f e r e d  s i g n i f i c a n t l y  due to  treatm en ts and maximum 

con ten t was re co rd ed  by the treatm ent which was g iv en  

phosphorus a lon e  Y2 through s o i l  as b a sa l + Y2 through 

f o l i a g e  in  two equ a l s p l i t s .

17. A v a ila b le  potassium  con ten t o f  the s o i l  was 

not s i g n i f i c a n t l y  in f lu e n c e d  by any o f  th e  trea tm en t.

18. Combined a p p l i c a t io n  o f  n itr o g e n  and phosphorus 

/3  throu gh  s o i l  as ba3al.\ + 2 /3  in  two equal s p l i t  

doses through the f o l i a g e  a lon e  was s i g n i f i c a n t  in  

in c re a s in g  th e  p r o te in  con ten t o f  g r a in .

19. G rain  p r o te in  y ie ld  fo llo w e d  th e  same p a tte rn  

as th a t  o f  th e  p r o te in  con ten t o f  g r a in .

29 . N e ith e r  th e  in d iv id u a l  e f f e c t s  o f  n itr o g e n  and 

phosphorus nor t h e i r  com bination  were s i g n i f i c a n t  

in  in c r e a s in g  th e  p r o te in  con ten t o f  bhusa.

2 1 . G rain y ie ld  was s i g n i f i c a n t l y  and p o s i t iv e ly

c o r r e la te d  w ith  th e  y ie ld  a t t r ib u t e s ,  n itro g e n  uptake 

phosphorus uptake and potash  u p ta k e .



Drym atter y ie ld  was a ls o  p o s i t i v e l y  and 

s i g n i f i c a n t l y  c o r r e la te d  w ith  th e  uptake o f  n itr o g e n , 

phosphorus and p o ta sh .

2 2 . The maximum net p r o f i t  o f  Rs. 3254 .80  p er  h e c ta re  

was o b ta in e d  w ith  th e  a p p lic a t io n  o f  both  n itr o g e n  and

phosphorus /3  through s o i l  as b a s a l + 2 /3  in  two equ a l
pk*50,

s p l i t  d oses  through th e  f o l i a g e  at th e  vegeta tive^ a n d  

a t  f lo w e r in g .

The p resen t in v e s t ig a t io n  in d ic a t e d  th a t b la c k -  

gram re q u ire s  combined a p p lic a t io n  o f  n itr o g e n  and 

phosphorus /3  through s o i l  as a b a sa l d ose  and 2 /3  in  

two equ a l s p l i t  d oses  through t h e 'f o l i a g e  a t  th e  vege­

t a t iv e  phase and at f lo w e r in g  f o r  g iv in g  h ig h er  y ie ld  

in  th e  r i c e  f o l lo w s  o f  Onattukara t r a c t .

Future l in e  o f  w o rk i-

The p resen t study  shows th a t  blackgram  r e q u ir e s  

com bined a p p l ic a t io n  o f  n itr o g e n  and phosphorus p a r t ly  

through  s o i l  and p a r t ly  through f o l i a g e  a t v e g e ta t iv e  

phase and a t  f lo w e r in g  f o r  b e t t e r  growth and y i e l d .

T h is can be t e s te d  in  o th e r  p u lse  crop s  l i k e  greengrara, 

cow pea, horsegram  e t c .  The in f lu e n c e  o f  n u tr ien t  

spray a p p lic a t io n  at pod f i l l i n g  sta ge  a ls o  needs 

in v e s t i g a t i o n . -
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by y e llo w  lu p in  under d i f f e r e n t  c o n d it io n s  
o f  m in era l N su p p ly . I z v e s t iv a  Akademii 
Nauk SSSRta, 3i.o_loq i  ch e sk aya . N o.5 *7 5 4 -7 6 0 .

Zeyada, A .H .(1 9 7 6 ). E f f e c t  o f  p h osp h a tic  and n itrog en ou s
f e r t i l i z e r s  on y ie ld  o f  f i e l d  bean (V ic la

_  fa b a ) Madras a q r i c . J . 6 ^ (4 )*2 1 5 -2 1 8 __________
* O r ig in a ls  not seen .
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A P P E N D I X  I  

W eather d a ta  du rin g  th e  crop  period , and th e  average f o r  th e  l a s t  f i v e  y e a rs

Standard Tem perature ”  ( ; c )  ' R e la t iv e  Humfidity Sunshine hours R a in fa l l  (mm)
weeks p e r io d  Maximum 

{ N . ) _____________ 1982 Avg,
Minimum
1982 AVg. 1982

%
AVg. 1982 Avg. 1982 Avg.

5 29t h  Janu —  4t b Feb. 33>4 3 3 ,3 2 1 .3 2 1 .9 88 87^ 1 0 ,6 1 0 .2 0 ,0 8

6 5t h —  h . 3 2 ,8 3 3 ,3 2 1 .6 2 2 .3 93 91 1 0 .8 9 .4 5 .3

7 <1 gth —  IS ^ F e l) .  3 3 ,4 3 3 ,3 2 1 .0 2 2 .2 92 88 1 0 .9 10.1 1 .1 6

8 1 9 t h —  25th F eb , 3 3 .6 3 3 .5 22,1 2 2 ,4 90 91 1 0 .5 9 .e 2 .0 4

9 2 6 t h —  4 ^ M a r. 3 4 ,4 3 4 ,2 2 2 .4 2 2 ,8 93 92 1 0 ,6 10,5 1 .9 6

10 5th —  H ^ a r .  3 4 ,2 3 4 .3 2 3 ,2 2 3 .6 93 92 1 0 .3 9 .1 9 .2 8

11 ia th —  1&1 Mar. 3 4 ,3 3 4 ,3 2 3 .0 2 4 ,3 93 92 9 ,5 9 .5 1 .9 2

12 1 9 t h —  2 5 ^ M a r, 3 3 ,7 3 4 .4 2 3 .5 2 4 ,3 94 94 9 ,6 9 . : 8 4 .2 1 0 .6

13 26**Mar. —  I s t A p r il  3 3 ,6 35.1 2 3 .5 2 4 ,6 94 91 '^9,2 9 .i 3 3 ,2 3 .4

14 j f l f l —  a ^ A p r i l  3 4 ,4 . 3 4 .4 2 5 .0 2 5 .3 91 91 1 0 ,0 2 2 .6 4

15 gttl —  15th A p r iI3 4 .6 3 4 .3 2 5 .0 2 5 .7 89 92 5 ,6 8 .! 1 0 .9 2

16 1 6 t h —  22n& pr±l 34,1 3 4 .3

________________

2 3 .6 2 5 .2

_________________

91 92 9 . 9 9 . ‘ ►  4 0 2 1 .6 5



A P P E N D I X  I I  

A b stra ct  o f  a n a ly s is  o f  v a r ia n ce  t a b le  f o r  grow th ch a ra c te rs

S I . Mean _s£uares_____
Growth ch a r a c te r B loch Treatm ent E rro r

I
• 

1 
O 

1
S

\l r n i T i n h r i M  ^ _____ n  J__________— _______________________f  ■______ r i _____ ■___ __i
( 2 ) (1 4 ) (2 8 )

1 H eight o f  p la n ts  (cm s .)
20 days a f t e r  sowing 0 .5 5 0 .5 5 0 .4 8
40 days a f t e r  sowing 9 .0 7 5 1 6 .6 2 ** 3 .0 6
60 days a f t e r  sow ing 3 .2 6 5 1 .4 0 ** 3 .4 8

At h a rv e s t 6 .7 6 31#12$* 5 .9 6
2 Number o f  le a v e s  p e r  p la n t

20 days a f t e r  sow ing .1 3 2 0 .0 6 4 .0 6
40 days a f t e r  sowing 11 .77 9* 1 .8 5 8 1.449
60 days a f t e r  sow ing 1 .9 9 1 2 .3 3 ** 1 .1 4

At h a rv e s t 2 .5 0 1 0 .8 5 1 0 .5 7
3 L ea f area  Index

20 days a f t e r  sowing 0 .0 0 3 2 0 .0 0 5 2 0 .0 0 2
40 days a f t e r  sowing 0 .3 3 0 .1 5 6 0 .1 3 3
60 days a f t e r  sowing 2 .0 8 ** 0 .6 0 3 * 0 .2 7 3

At h a rv e s t 0 .3 2 6 0 .3 9 0 .3 4 4
4 Number o f  branches p e r  p la n t 2 o63 0 .5 6 0 .7 9 8
5 Number o f  n od u les  p e r  p la n t 1 .8 5 2 3 .9 5 ** 5 .4 5
6 . Dry w eigh t o f  n od u les  p e r  p la n t 8 8 .9 7 7 3 .4 7 * 2 7 .0 3

F igu re  in  p a ra n th e s is  in d ic a t e s  d eg rees  o f  freedom  
* *  S ig n i f i c a n t  a t  0 ,0 1  l e v e l$

*  S ig n i f i c a n t  a t  0*05 le v e l#



A P P E N D I X  I I I  
A b stra ct  o f  a n a ly s is  o f  v a r ia n ce  t a b le  f o r  y i e l d  components

and y i e ld .

S I .
No.

Mean

B lock
(2 )

squares

Treatm ent
(1 4 )

E rro r
(2 8 )

1 . Y ie ld  components
™ j—u------i_ —---------l---------r i • * to mm «  M

i ) N o. o f  pods p e r  p la n t 109 .49** 4 9 .1 5 * 18 .25
i i ) No. o f  seed3 p e r  pod 0*882* 2 .5 0 2 .2 2

i i i ) Length o f  pod  (cm) 0 .3 8 * 0 .11 0 .0 7 2
i v ) Seed y i e l d  p e r  p la n t  (g ) 6*50** 2 .9 9 * .8 7 4

v ) Hundred seed  w eigh t ( g ) 0 .0 1 6 0 .0 5 4 * 0 .0 2 2
2 . G rain y i e ld  (K g/ha) 218991.36** 166863.78** 27343.62
3 . Bhusa y ie ld  (K g/ha) 514436.42 451334.51 457455.11
4 . T o ta l d iym atter  y i e l d  (K g /ha ) 1245438*95 . 1270158.45* 563107.48
5 . H arvest Index 0.01 0 .0 0 2 0 .0 0 7

F igu re  in  p a ra n th e s is  in d ic a t e s  d eg rees  o f  freedom* 
**  S ig n i f i c a n t  a t  0 .01  l e v e l  

*  S ig n i f i c a n t  a t  0 .0 5  l e y  e l .



A F >P E N D I  X IV

A bstract o f  a n a ly s is  o f  v a r ia n ce  t a b le  f o r  n it r o g e n , phosphorus and 
p o t a s h , u p ta k e  and t o t a l  n i t r o g e n , a v a ila b le  phosphorus 

and a v a i la b le  potassium  con ten ts  o f  s o i l  
a f t e r  th e  experim ent

S I ,
No.

1 . Uptake o f  n it r o g e n  (K g /h a )
2.' Uptake o f  phosphorus (K g /h a )
3* P otash  uptake (K g /h a )
4 .  T o ta l n it r o g e n  co n te n t  

o f  th e  s o i l  a f t e r  th e  
experim ent (K g /ha )

5 . A v a ila b le  phosphorus 
con ten t o f  th e  a f t e r  
th e  experim ent (K g /h a )

6 .  A v a ila b le  K co n te n t  o f  
th e  s o i l  a f t e r  the 
experim ent (K g/ha)

Mean squares

B lock  (2 )  Treatment E rro r  
(1 4 )  (2 8 )

1944*44*
10*09
45 .09

2235*26**
4 8 .8 1 **

339 .10**

5 6 6 .0 4
4 .9 4

7 6 .4 2

80888.89  232103.17  76246 .03

5 8 .6 9

45 .87

8 2 .5 9

106.51

3 4 .6 4

1 7 4 .4 4

F igu re  in  p a ra n th es is  in d ic a t e s  degree  o f  freedom . 
* *  S ig n i f i c a n t  a t  0*01 l e v e l

*  S ig n i f i c a n t  a t  0 .0 5  l e v e l



A b stra ct  o f  a n a ly s is  o f  v a r ia n ce  t a b le  f o r  q u a lit y  ch a r a c te rs

   Mean s quare s ___
B lock  Treatm ent E rro r  

(2 )  (1 4 )  (2 8 )

P r o te in  co n te n t  o f  g ra in  (?5) 13.21 3 7 .2 4  **  7 .8 8

G rain  p r o t e in  y i e l d  (K g/ha) 21395i90** 23596.41 1567.99

P r o te in  co n te n t  o f  bhusa (95) 0.951 1 1 .4 3  8 .6 7

F igu re  i n  p a ra n th e s is  in d ic a t e s  d eg rees  o f  freedom . 

S ig n i f i c a n t  a t  0 .01  l e v e l .
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a b s t r a c t

An experim ent was con ducted  in  th e  r i c e  fed low s

o f  th e  R ic e  ?Research S ta t io n , Kayamkulam d u rin g  th e
*

summer sea son  o f  1981—82 t o  study th e  in f lu e n c e  o f  th e  

method o f  a p p l i c a t io n  ( s o i l  and f o l i a r )  o f  N and P 

on  th e  grow th , y i e ld  and q u a l it y  o f  blackgram *

The experim ent was la i d  o u t  in  Randomised B lock  

d e s ig n  w ith  f i f t e e n  trea tm en ts  r e p l ic a t e d  t h r ic e *

The study  r e v e a le d  th a t  th e  h e ig h t  o f  th e  p la n t  

a t  th e  l a s t  th re e  s ta g e s  o f  c ro p  growth was s ig n i f i c a n ­

t l y  in f lu e n c e d  by th e  combined a p p l i c a t io n  o f  N and P, 

p a r t ly  through  s o i l  and p a r t ly  through fo l ia g e #  At one 

s ta g e  a lon e  th e  number o f  le a v e s  p er  p la n t  and l e a f  

area  in d ex  w ere s i g n i f i c a n t l y  a f fe c t e d  by th e  a p p li ­

c a t io n  o f  N and P com b in a tion  p a r t ly  through  s o i l  and 

p a r t ly  through fo l ia g e *  The maximum v a lu e s  were re co rd e d  

by  th e  treatm ent g iv e n  both  N and P 73 through sof.i. 

as a b a sa l d ose  +  2 /3  in  two equ a l s p l i t  d oses  through 

th e  f o l ia g e #  None o f  th e  treatm en ts had any s in g !  

s ig n i f i c a n t  in f lu e n c e  on the number o f  branches p er  

p la n t*  Nodule number and dryw eigh t o f  n od u les  per 

p la n t  were s i g n i f i c a n t l y  in f lu e n c e d  by  th e  a p p l ic a t io n  

o f  phosphorus a lon e  72 through s o i l  as a b a sa l d ose  

and 1 /2  through f o l i a g e  a t  flo w e r in g #



Y ie ld  and y ie ld  a t t r ib u t e s  were s i g n i f i c a n t l y  

in f lu e n c e d  by the com bined a p p l i c a t io n  o f  N and P 

p a r t ly  through s o i l  and p a r t ly  through  f o l i a g e .

Maximum g ra in  y ie ld  o f  1631 -kg' p e r  h e c ta r e  was 

re co rd e d  by th e  treatm ent g iv en  N and P V3 through 

s o i l  as b a s a l 2 /3  in  two equal s p l i t  d ose s  through 

the f o l i a g e .  The t o t a l  drym atter p ro d u c t io n  a ls o  

s i g n i f i c a n t l y  v a r ie d  due t o  the com b in a tion  © f f e e t .

Combined a p p l i c a t io n  o f  N and P p a r t ly  through 

s o i l  and p a r t ly  through f o l i a g e  a lon e  was s ig n i f i c a n t  

in  in c r e a s in g  h itr o g e n  uptake and in  th e  case  o f  

phosphorus and potash  uptake a ls o  t h i s  treatm ent 

re co rd e d  the maximum v a lu e .

Combined a p p lic a t io n  o f  N and P Y3 through s o i l  

and 2 /3  in  two equal s p l i t  d oses  through th e  f o l ia g e  

a lo n e , was s i g n i f i c a n t  in  in c r e a s in g  th e  p r o te in  

con ten t o f  g r a in  and g ra in  p r o te in  y i e l d .  But none o f  

the trea tm en ts had any s i g n i f i c a n t  e f f e c t  on  the 

p r o te in  con ten t o f  bhu sa•

P o s it iv e  and s i g n i f i c a n t  c o r r e la t io n  between 

g ra in  y ie ld  and y ie ld  a t t r ib u t e s  l ik e  number o f  pods 

per p la n t , number o f  seed s  per p od , len g th  o f  pod and 

seed  y ie ld  per p la n t and a ls o  betw een g ra in  y ie ld  and 

th e  uptake o f  n itr o g e n , phosphorus and potash  were notec




