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INTRODUCTION
. -

W ith  a m enacing growth in  p o p u la t io n , a grim  fo re c ast  

o f  w orld  food sh ortage  in  g eneral and o f  In d ia  in  p a r t ic u l a r  is  

loom ing large  in  the  fo re se ab le  fu tu re*  To meet the  s it u a t io n  

i n  the  cou n try , a l l  p o s s ib le  resources  are b e in g  tap p ed  and the  

r e le v a n t  m ach in eries  g e a r e d . S im u lta n e o u s ly , e f f o r t s  are b e in g  

made to evolve  s u b s t it u t e  fo o d s t u ffs  and to b r in g  them in  the  

r e g u la r  d ie t *  Want o f  p r o te in  i s  a s in g le  m ajor im balancin g  

fa c to r  i n  the In d ia n  d ie t  and the  ch o ice  o f  So ybean , the  g o ld  

nugget o f  the o r i e n t ,  as one o f  the s u b s t it u t e  fo o d- stu ffs  has  

been  a tim ely  one i n  t h is  regard  - not only  because  o f  i t s  

y i e l d  but  a lso  b ecause  o f  i t s  food  v a lu e  w ith  h ig h  p r o t e in  and  

fa t  contents* Soybean p r o te in  c o n ta in s  most o f  the amino a c id s  

e s s e n t i a l  fo r  human n u t r it io n  and  is  th e  cheapest among anim al  

and v e g e ta b le  proteins®  T h is  i s  o f  c o n s id e ra b le  s i g n i f i c a n c e ,  

because  the  m a jo r ity  o f  the  p eople  o f  In d ia  are  v eg etarian so  

A l s o ,I n d i a  im ports more than  a lakh  tonne o f  Soybean o i l  fo r  

e d ib l e  purpose* S o y b e a n , t h e r e fo r e , has  a re lev an ce  to  In d ia n  

a g r ic u lt u r e  today#

The crop i s  a r e l a t iv e ly  new  e n tr a n t  to  the In d ia n  

scene and  is  yet  to  make a dent as an im portant crop# At  

p r e s e n t  i t  i s  grown in  l im ite d  areas  o f  Him achal P r a d e s h ,

M adhya P radesh  and U t t a r  Pradesh  i n  about 0 .1 6  m i l l i o n  h e c ta r e s  

w ith  an  average  y i e l d  o f  only  7 5 0  k g /h a  (N angju  1 9 8 0 ) *  Our  

p r o d u c t io n  o f  Soybean  and  o th er  legum es and  p u ls e s  r e p r e s e n ts
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o n ly  a fr a c t io n  o f  what i t  should  be p o s s ib le  even to-day w ith  

the p ro g ress  made in  sc ience* M a x im iza t io n  o f  p ro d u c tio n  along  

w ith  improvement in  seed  q u a lity  and i t s  p r e s e r v a t io n  is  the  

p o in t  o f  fa r  r e ac h in g  im portance and  o ffe r s  an area  w ith  

e x c e l le n t  scope fo r  research*

The y ie l d  p o t e n t ia l  o f  Soybean has  been  found  vary in g  

from p la c e  to p lac e  and very l i t t l e  i s  known about f lu c t u a t io n  

in  f i e l d  emergence at  d i f f e r e n t  p la c e s  in  the c o u n try (S ax en a  

1 9 7 6 )*  There i s  need  fo r  b e tte r  u n d e r s ta n d in g  o f  the p r in c ip l e s  

u n d e r ly in g  these  fluctuatio ns®  The k in d  o f  know ledge t h a t  can  

be p u t  to  p r a c t ic a l  use  in  crop h usban dry  c o n s is ts  e s s e n t i a l l y  

o f  e s t a b l is h in g  the  r e la t io n s h ip  betw een crop y i e l d  and  the  

v a r ia t io n  i n  env iro n m ent , e s p e c ia l ly  the v a r ia t io n  t h a t  can be  

u s e d  to  advantage  by ch an ging  c u lt u r a l  p ro c e d u re , such  as date  

o f  p la n t in g *

Environm ent a f f e c t s  the rate  and d u ra t io n  o f  growth o f  

the s e e d , w hich  have d ir e c t  in f lu e n c e  on y i e l d (E g l i  and  W ardlaw  

1 9 8 0 )*  Environm ental c o n d itio n s  have very  com plex in t e r r e l a t i o n 

ships®  In v e s t ig a t in g  the  in flu e n c e  o f  any one p a r t ic u l a r  

c o n d it io n  or  a p a r t ic u l a r  p art  o f  th e  env iron m ent , as long  as 

t h is  c o n d it io n  i s  a p a r t  o f  the  com plex environm ent , leaves  

very  l i t t l e  room to  un co ver  the  cause  and  e f f e c t  r e latio n sh ip ®

A  h ig h  g r a in  y i e l d  can be a c h ie v e d  o n ly  when a p ro p e r  com bina

t io n  o f  v a r ie t y  an d  environm ent i s  a t t a in e d  and  agronom ic  

fa c t o r s  are  optimum*
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In  I n d i a ,  the perform ance o f  d i f f e r e n t  v a r ie t ie s  o f  

Soybean has been noted  to d i f f e r  from p lac e  to  p la c e  (L a i  1968)®  

Most o f  the v a r ie t ie s  at  p resent  grown in  the country  are  

in tr o d u c t io n s  from U *S *A * where environm ental c o n d it io n s  are  

d if f e r e n t *  Some o f  th ese  intro d uced  v a r ie t i e s  have boon1 shown 

prom ise^ how ever, t h e i r  f u l l  p ro d u c tio n  p o t e n t ia l  i s  y et  to  be 

r e a l i s e d ,  la rg e ly  because  o f  the gap in  our u n d e r s ta n d in g  o f  

the problem s a s s o c ia t e d  w ith  grow ing  o f  t h is  crop* C e r ta in  

in h e r e n t  d i f f i c u l t i e s  or c o n s tr a in ts  th a t  have th re a te n e d  

p r o g r e s s  c f  re se arc h  on t h is  crop  in  the  country  are the  poor  

perform ance  of some v a r ie t ie s  and  the  u n s u it a b le  c l im a t ic  

c o n d it io n  d u rin g  some p a r t  o f  the  y e a r *  En surin g  adequate  p la n t  

sta n d  i s  one m ajor problem  w hich  is  en co u n tered  not o n ly  in  

I n d i a ,  b ut  a lso  i n  many oth er  p a r t s  o f  the w orld* T h is  is  

b ecause  o f  non a v a i l a b i l i t y  o f  good q u a l it y  seed  a t  the  time  

o f  p l a n t in g  (Rathore 1 9 7 5 ,  S ing h  1 9 7 5 ) ,  w hich  is  e s s e n t ia l  for  

s u c c e s s fu l  Soybean p r o d u c t i o n  Surveys conducted  in  In d ia  

r e v e a l  th a t  about 50  p e r  cent o f  the  farm ers are com pelled  to  

sow seeds  h av in g  o n ly  about 60  p e r  c en t  g erm in atio n  (Rathore  

1 9 7 5 )*  H inso n  (1 9 7 4 )  has  gone to  the  e x te n t  o f  s u g g e s t in g  th a t  

se e d  q u a l it y  and g e rm in atio n  may be the  most im portant fac to rs  

th a t  determ ine  w h eath er  Soybean w i l l  become e s t a b l i s h e d  in  a 

g iv e n  area* There i s ,  t h e r e fo r e , a d e f i n i t e  need  fo r  b e t t e r  

u n d e r s ta n d in g  o f  th e  fac to rs  t h a t  determ ine  Soybean seed  

q u a l it y  and  agronom ic p r a c t ic e s  to be u s e d  fo r  o b t a in in g  h ig h  

q u a l it y  seed*
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The q u a l it a t iv e  p ro p e rtie s  o f  the seed  are m ainly  

in f lu e n c e d  by env ironm ental c o n d it io n s  ac tin g  upon th e  p lan t  

and upon the seed  from flow ering  to  f u l l  m aturity * O n ly  a few  

s t u d ie s  have r e la t e d  se e d  form ation and m aturation  in  Soybean  

to  i t s  germ inatio n  c a p a c ity  (Obendor f  1 9 8 0 ) .  C lim a tic  

c o n d it io n s , perhaps the dry season d u r in g  the p ost  m aturatio n  

and p re h arv e st  p e r io d , have g reat  in f lu e n c e  on the q u a l it y  o f  

seed  h a r v e s t e d . D e t e r io r a t io n  o f  seed  during  m aturatio n  is  

also  a serio u s  problem  (Delouche  1 9 8 0 ) - the seed  may dete

r io r a t e  even w h ile  on the  p l a n t . H igh  hum idity* tem perature  

and s u n l ig h t  can a d v e r s e ly  a f f e c t  the seed  b efo re  h arv est  

(H a r r in g to n  1 9 7 3 / Ndimande e t  a l»  1 9 8 1 ) .

The choice  o f  p la n t in g  date  sh o u ld  be so a d ju s t e d  as  

to e n a b le  the crop to  m ature u n der  cool dry p e r io d  and  produce  

h ig h  q u a l it y  seed  w ith  good g e rm in atio n  and v ig o u r . There i s  

lac k  o f  in fo rm atio n  on the perform ance o f  Soybean se e d  h arv este d  

from v a r io u s  d ates  o f  p lan tin g #  p a r t ic u l a r l y  in  d i f f e r e n t  

season s  i n  t r o p ic a l  co u n tr ie s  (N angju  1 9 8 0 ) .

The g e n e ral  concept o f  Soybean h a r v e s t  i s  t h a t  the  crop  

is  ready  fo r  h a r v e s t in g  when most o f  the  leaves  have dropped  

o f f  and  95 p er  cen t  pods are r ip e *  T h is  may not be p r e c i s e ,  

because  i n  some c u it iv a r s  many o f  th e  leaves  are s t i l l  r e ta in e d *  

or more than  10 p e r  cent pods are  s t i l l  g r e e n , even though  m ost  

o f  th e  pods have m atured . T h is  i s  alw ays tru e  when Soybean  

m atures  d u r in g  wet w eath er  in  the  t r o p ic s  (N angju  1 9 8 0 ) .  The
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time o f  h arv est  can a lso  reduce the q u a l it y  o f  Soybean se e d . 

There  i s ,  how ever, l i t t l e  in fo rm atio n  a v a ila b le  on the  e f fe c t  

o f  d e la y e d  h a r v e s t in g  on seed  g erm inatio n  and v ig o u r  

(Tekrony  1 9 8 1 )„

M etabolism  in  d evelop ing  seed  p ro b ab ly  determ ines  the  

seed  q u a l it y  through  i t s  chem ical com position  (Ogren and  Rinne  

1 9 7 3 ) •  There  is  no in fo rm atio n  a v a ila b le  in  the country  on 

p r o t e in  content o f  seed  when i t  is  h a rv este d  from d i f f e r e n t  

p la n t in g  date and from d i f f e r e n t  v a r ie t i e s  p la n te d  i n  d i f f e r e n t  

seasons* C u lt iv a r  d if fe r e n c e s  i n  the rate  o f  d e t e r io r a t io n  o f  

Soybean seed  d u rin g  storage  have been rep o rted  by M in o r  and  

P a s c h a l  ( 1 9 7 7 ) .  U s e fu ln e s s  o f  seeds  fo r  p la n t in g  and t h e ir  

subseq uent  f i e l d  perform ance dep en d  on a number o f  f a c t o r s ,  

but la r g e ly  on the  c o n d it io n s  to w h ich  they have b een  su b je c te d  

d u r in g  storage  and on the degree o f  d e g e n e ra tio n  they  have 

undergone  p r io r  to  p la n t in g *  Seeds t h a t  are i n  the advanced  

s ta g e s  o f  p r o g r e s s iv e  d e t e r io r a t io n  are  more v u ln e r a b le  to any  

ad verse  change d u r in g  t h e i r  em ergence (R a jann a  and A n d r e w ,1 9 7 0 )«

The m ajor fa c to r s  to be c o n s id e r e d  fo r  storage  o f  seed  

in c lu d e  the  seed  f a c t o r s , such as h is t o r y  o f  the seed  lo t  and  

te m p e ra tu re , r e l a t iv e  hum idity  (s e e d  m oisture  c o n te n t) and  

p e r io d  o f  storage  (R oberts  1 9 7 2 , J u s t ic e  and 3ass  1 9 7 8 )o  Some 

r e s e a r c h e r s  c o n s id e r  Soybean to  be th e  most d i f f i c u l t  g r a in  

crop to  store  w ith o u t  d e t e r io r a t io n  (A le x a n d e r  et  a l *  1 978 )  

and t h i s  i s  p a r t ic u l a r l y  true  i n  the  hum id tro p ic s (N d im a n d e  

e t  a l * 1 9 8 1 )«  In  I n d i a  Soybean i s  m o stly  s to r e d  in  gunny bags
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G

an d  c lo th  bags* Cold  storage  has b een  suggested  (Agrawal 1 9 7 5 ) ,  

but i t  is  c o stly  and farmars cannot a f fo r d  i t .  Pa ck ag in g  o f  

Soybean seed  at low  m oisture  content  in  polythene  bags may be 

one o f  the  means fo r  sto r in g  and fo r  m a in ta in in g  a s a t is fa c t o r y  

le v e l  o f  q u a lity  fo r  the next p la n t in g  se aso n . There  is  lac k  of  

in fo rm atio n  as to what exten t  i t  can g iv e  p r o te c t io n  to Soybean  

seed  u n d e r  hot h u m id  c lim a te .

I t  i s  b e l ie v e d  th a t  the  seeds o f  h igh  i n i t i a l  v i a b i l i t y  

and v ig o u r  can be sto re d  for  lo n ger  p e r io d s  o f  time,, Our seed  

lo t s  c o n ta in  a c o n s id e r a b le  p ercen tag e  o f  s h r iv e l l e d  and  

w r in k le d  g ra in s  ^n d  g r a in s  w ith  cracked  seed  c o a t . These  are  

c o n s id e r e d  o f  poor q u a l i t y .  However there  is  l i t t l e  in fo rm atio n  

on the  p a tte r n  o f  changes in  v i a b i l i t y  and v ig o u r  o f  seeds o f  

d i f f e r e n t  q u a l it y  w hich  are  h a r v e s te d  i n  d i f f e r e n t  s e a s o n s .

The p re se n t  s e r ie s  o f  in v e s t ig a t io n s  are aim ed at  

g e n e r a t in g  in fo rm atio n  to  b r id g e  the gap in  our u n d e rsta n d in g  

o f  two very  im portant problem s o f  the  c ro p , namely ( i )  per

form ance o f  the  crop and q u a l it y  o f  seed  in  r e l a t i o n  to 

enviro n m ental fa c to r s  u n der  d i f f e r e n t  d ates  o f  sowing and  

h a r v e s t in g , and ( i i )  in f lu e n c e  o f  s to r a g e  c o n d it io n s  on seed  

q u a l i t y .  The o b je c t iv e s  o f  the work are  ( l )  to  exam ine the  

in f l u e n c e  o f  d i f f e r e n t  Soybean v a r ie t i e s  and p l a n t in g  dates  on 

seed  y i e l d  and q u a l it y  in  d i f f e r e n t  season s* (2 )  to  o b t a in  

in fo r m a t io n  r e l a t in g  to  h a r v e s t in g  tim e and to  stu d y  the  im pact  

o f  e a r l y ,  t im e ly  and  d e la y ed  h a r v e s t  on seed  q u a l i t y ;
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(3 )  to study the e f f e c t  o f  seed  q u a l it y  on germ inatio n  and 

v ig o u r  o f  Soybean seed  and its  im pact on storage#  (4 )  to 

d eterm ine  the p a tte r n  o f  losses  o f  v i a b i l i t y  and v ig o u r  in  

d i f f e r e n t  Soybean v a r ie t ie s  d u rin g  storageJ and (5 )  to  

in v e s t ig a t e  the e f f e c t  o f  storage c o n d it io n s  on seed  v i a b i l i t y  

and vigour®
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