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S u m m a r y .  N e a r l y  3 5 , 0 0 0  i n d i v i d u a l s  of  C. ec~suLaz~s w e r e  s c o r e d  fo r  s e l f i n g  v e r s u s  o u t c r o s s i n g  in  v a r i o u s  p o p u -  
l a t i o n s .  D i f f e r e n t  m a r k e r  l oc i ,  s u c h  a s  a n t h o c y a n i n  p i g m e n t a t i o n  ( C / c ) ,  s e r r a t e d  l e a f  ( S r / s r )  a n d  f a s c i a t e d  s t e m  
( F s / f s ) ,  w e r e  u s e d  to  d e t e r m i n e  t he  m a l e  g a m e t e s  w h i c h  had  e f f e c t e d  f e r t i l i z a t i o n .  The e s t i m a t e s  of t h e  o u t c r o s s -  
ing p a r a m e t e r ,  ~ . w e r e  found to  d i f f e r  wi th  y e a r s ,  l o c a t i o n s  a n d  fo r  t he  m a r k e r  l o c u s  u s e d  in  t h e  e s t i m a t i o n .  The 
o u t c r o s s i n g  fo r  C / c  w a s  l o w e s t ,  t h e  o u t c r o s s i n g  fo r  F s / f s  w a s  h i g h e s t  and  t h a t  fo r  S r / s r  was  i n t e r m e d i a t e .  The 
n a t u r e  of o u t c r o s s i n g ,  in  g e n e r a l ,  w a s  n o n r a n d o m .  Se l l i ng  p r e d o m i n a t e d  in t h i s  s p e c i e s .  

I n t r o d u c t i o n  

The a m o u n t  a n d  n a t u r e  of g e n e t i c  v a r i a b i l i t y  in  a p o p u l a -  

t i on  d e p e n d  in  p a r t  on i t s  m a t i n g  s y s t e m .  M a t i n g  s y s -  

t e m s  v a r y  b e t w e e n  and  w i t h i n  s p e c i e s .  Many  p l a n t  s p e -  

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

ing  in  a d d i t i o n  to  s e l f - f e r t i l i z a t i o n .  F y f e  a n d  B a i l e y  ( 1951 ) 

and  Nei  and  Syaktdo  (1958)  h a v e  g i v e n  e s t i m a t i o n  p r o c e -  

d u r e s  w h i c h  a s s u m e  no s e l e c t i o n  and  p o p u l a t i o n  e q u i l i b r i a  

f o r  g e n e  f r e q u e n c i e s .  A l l a r d  a n d  W o r k m a n  (1963)  a n d  

H a r d i n g  and  T u c k e r  (1964)  h a v e  g i v e n  m e t h o d s  fo r  e s t i -  

m a t i n g  an  o u t c r o s s i n g p a r a m e t e r  when  s e l e c t i o n  i s  p r e s -  

en t  a n d / o r  e q u i l i b r i u m  c a n  not  b e  a s s u m e d .  T h e s e  m e -  

t h o d s  a r e  b a s e d  on e s t i m a t e s  of g e n e  f r e q u e n c y  in t h e  

p o p u l a t i o n  and  e s t i m a t e s  of the  f r e q u e n c y  of  d o m i n a n t  

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

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

C o r o h o r ~  ~a1~suZm~is L . ,  one  of  t he  c o m m o n l y  c u l t i -  

v a t e d  j u t e  s p e c i e s ,  i s  m a i n l y  s e l f - p o l l i n a t e d  ( F r y x e l l ,  

1957) .  The e x t e n t  of n a t u r a l  c r o s s - p o l l i n a t i o n  in  t h i s  

s p e c i e s ,  u s i n g  t he  a n t h o c y a n i n  l o c u s  a s  m a r k e r ,  was  

r e p o r t e d  to  b e  h i g h l y  v a r i a b l e  by  G h o s e  and  D a s g u p t a  

(1945)  a n d  Dut t  and  G h o s e  ( 1 9 6 2 ) .  W h e t h e r  c r o s s - p o l -  

l i n a t i o n  i s  r a n d o m  o r  not  h a s  not  b e e n  s t u d i e d .  The p u r -  

p o s e  of t h i s  i n v e s t i g a t i o n  w a s  to  s t u d y  in  d e t a i l  t h e  m a t -  

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

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

u s i n g  t he  S r / s r  a n d  F s / f s  loc i  w e r e  e s t i m a t e d  in  t he  
p o p u l a t i o n s  g r o w n  in H a r i n g h a t a  in  1971.  The g e n e  f r e -  
q u e n c y ,  q,  in  e a c h  F2 p o p u l a t i o n  w a s  a s s u m e d  to  b e  
a p p r o x i m a t e l y  0 . 5  and  h e n c e  p o r  q w a s  t a k e n  to b e  
e q u a l  to  O. 5 in  c a l c u l a t i o n s .  

The e s t i m a t i o n  p r o c e d u r e s  d e v e l o p e d  by  H a r d i n g  and  
T u c k e r  (1964)  w e r e  f o l l o w e d .  If a r a n d o m  s a m p l e  of  r e -  
c e s s i v e s  i s  s e l e c t e d  f r o m  a p o p u l a t i o n ,  t h e n  a h e t e -  
r o z y g o t e s  and  b r e c e s s i v e  h o m o z y g o t e s  wi l l  b e  o b -  
s e r v e d  in t h e i r  o f f s p r i n g .  The o b s e r v e d  p r o p o r t i o n  of 
o u t c r o s s ,  ~ ,  a n d  i t s  v a r i a n c e  a r e :  

a r a + ~  (I) 

and 

^ ab  V a r  T = - -  (2)  
(a + b)  3 

w h i c h  a r e  t h e  m a x i m u m  l i k e l i h o o d e s t i m a t o r s .  H o w e v e r ,  
not  a l l  c r o s s e s  wi l l  b e  o b s e r v e d  b e c a u s e  h o m o g e n e o u s  
m a t i n g s  r e s u l t  in  h o m o z y g o t e s .  T h e  m a x i m u m  l i k e h o o d  
e s t i m a t e  of t o t a l  o u t c r o s s i n g ,  ~,  i s  

& '~ (3) 

w h e r e  q i s  t h e  g e n e  f r e q u e n c y  a s s o c i a t e d  w i th  t h e  h o -  
m o z y g o t e  s e l e c t e d .  If  q i s  k n o w n ,  t h e n  u s i n g  m a x i m u m  
l i k e l i h o o d  m e t h o d  

V a r  ~ = ( 1 -  ~ )  (4)  
Np 

Materials and Methods 

Fs populations of different crosses between two varie- 
ties differing in dominant and recessive genes were used 
in this experiment. Outcrossing was estimated for 
three different loci: red-green anthocyanin pigmenta- 
tion (C/c) without any consideration of its intensity and 
distribution ; nonserrated - serrated leaf margin (Sr/sr); 
and nonfasciated - fasciated stem (Fs/fs). Outcrossing 
using the C/c locus was studied in Narendrapur in 1964 
and in Haringhata in 1966 and 1971. Outcrossing rates 

w h e r e  p + q =  1 and  N =  a + b .  

The expected standard deviation (a s) and the observed 

standard deviation (s~) of ~ were computed following 
Harding and Tucker ( 1964). 

The same method of estimation of ~ was followed for 
the data published by Dutt and Ghose (1982). The authors 
studied cross-pollination in populations where homo- 
zygous dominant and homozygous recessive were equal- 
ly frequent; hence q was taken to be 0.5 in the estima- 
tion of ~. 
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Table  1. E s t i m a t e s  of o u t c r o s s i n g  fo r  d i f f e r e n t  y e a r s  and l o c a t i o n s  u s i n g  the  C / c  l ocus  a s  m a r k e r  

Location/year Cross a* N t ~ v~ 

Narendrapur, 1964 JRC 13 x Maniksari 87 5380 0.0323 0.0191 
JRC 212 x Maniksari 47 3470 0.0271 0.0238 

Total 134 8850 0 .0303 0 .0149 

H a r i n g h a t a ,  1966 JRC 13 x M a n i k s a r i  24 1043 0 .0460 0 .0432  
JRC 212 x M a n i k s a r i  18 1725 0 .0208  0 .0338 
JRC 212 X M o g r a  18 1284 0 .0280  0 .0392  

Total 60 4052 0 .0296 0 .0220  

H a r i n g h a t a ,  1971 JRC 412 x TP 52 2809 0 .0370  0 .0264 
EC 4142 x TP 123 4449 0 .0553  0 .0651 
JRC 1 x TP 5 113 0 .0885 0. 1300 
JRC 321 x TP 43 1141 0 .0754 0 .0410  
D 154 x CNB 76 949 O. 1602 0 .0439 

Total 229 9481 0 .0631 0 .0142  

G r a n d  Total 423 22383 0 .0378  0 .0093 

Dutt  and  Ghose  (1962) 175 20880 0 .0168 0 .0097 
B a r r a c k p o r e  

* H e t e r o z y g o t e s  
t Total  o f f s p r i n g  

R e s u l t s  

A n t h o c y a n i n  l o c u s  ( C / c ) :  

Table  1 p r e s e n t s  the  f r e q u e n c i e s  of h e t e r o z y g o t e s ,  t o -  

ta l  F 3 o f f s p r i n g ,  e s t i m a t e s  of o u t c r o s s i n g  and t h e i r  

s t a n d a r d  d e v i a t i o n s  f o r  d i f f e r e n t  c r o s s e s ,  y e a r s  and lo -  

c a t i o n s .  B i n o m i a l  index  X 2 ' s  f o r  the  t e s t  of h e t e r o g e -  

n e i t y  of the  e s t i m a t e s  of o u t c r o s s i n g  r e v e a l e d  tha t  the  

c r o s s e s  wi th in  N a r e n d r a p u r  in 1964 (X21df = 91 ,2 0 ;  

P = < 0 .001 )  and  wi th in  H a r i n g h a t a  in 1971 (X 2 4df = 

190 .56 ;  P = < 0 . 0 0 1 )  w e r e  h e t e r o g e n e o u s ,  whi le  the  

c r o s s e s  wi th in  H a r i n g h a t a  in 1966 (• f = 1 .39 ;  P = 

0 . 5 0 -  0 . 3 0 )  w e r e  h o m o g e n e o u s .  Two c r o s s e s  JRC 

13 x Maniksari and JRC 212 x Maniksari in Narendra- 

pur and Haringhata (1966) were similar and the indivi- 

dual pooled estimates of outcrossing in these two loca- 

tions were compared and found to be homogeneous 

(• = 2.77; P = 0.20 - 0.10). Binomial index chi 

squares did not indicate homogeneity for the estimates 

years (• f = 467.14; P = between <0.001), between 

Narendrapur and Haringhata (X21df = locations of 

81.83; P = <0.001) or between years withinHarin- 

ghatalocation (M21df = 64.01; P = <0.001). The lack 

of homogeneity, however, does not explain whether the 

differences in the estimates of outcrossing were due to 

variation in locations or years or both. Since the popu- 

l a t i o n s  v a r i e d  g e n e t i c a l l y ,  the  e n t i r e  v a r i a t i o n  can  not 

be  a t t r i b u t e d  to e n v i r o n m e n t  a l o n e .  H o w e v e r ,  a l l  the  

o b s e r v a t i o n s  o v e r  l oca t i ons  and y e a r s  w e r e  poo led  and 

a c o m p o s i t e  e s t i m a t e  was  m a d e ,  g iving ~ = 0 .0378 .  

The o b s e r v e d  f luc tua t ion  of t h i s  c o m p o s i t e  e s t i m a t e  ( s  c~ ) 

was  m o r e  than  t w i c e  ( s  /~ = 2 .15)  the e x p e c t e d  r a n -  

dom f luc tua t ion  (a ~ ) .  The e s t i m a t e  of o u t c r o s s i n g  f r o m  

the  da ta  of Dutt and Ghose  (1962) a p p e a r e d  to be  much  

s m a l l e r  than  in the  p r e s e n t  o b s e r v a t i o n s .  The h e t e r o -  

gene i ty  t e s t  fo r  the  o u t c r o s s i n g  e s t i m a t e s  in N a r e n d r a -  

p u r ,  H a r i n g h a t a  and B a r r a c k p o r e  a l s o  r e v e a l e d  tha t  t hey  

w e r e  d i f f e r e n t  (X22df = 361 .27 ;  P = < 0 . 0 0 1 ) .  

Leaf s e r r a t i o n  locus  ( S r / s r )  : 

The f r e q u e n c i e s  of h e t e r o z y g o t e s ,  to ta l  F3  o f f s p r i n g ,  

e s t i m a t e s  of o u t c r o s s i n g  and t h e i r  s t a n d a r d  d e v i a t i o n s  

fo r  S r / s r  locus  a r e  p r e s e n t e d  in Table 2. The b i n o m i a l  

index  chi  s q u a r e  t e s t  r e v e a l e d  tha t  o u t c r o s s i n g  in d i f f e r -  

c r o s s e s  was  h e t e r o g e n e o u s  (•  f : 108 .47;  P : ent  

< 0 . 0 0 1 ) .  The m a l e  p a r e n t ,  T r i p u r a  ( T P ) ,  w a s  c o m m o n  

to a l l  the  c r o s s e s  so  the  d i f f e r e n c e  in o u t c r o s s i n g  in 

t h e s e  c r o s s e s  m a y  be a t t r i b u t e d  to the  geno typ ic  d i f f e r -  

e n c e  due  to the  f e m a l e  p a r e n t s .  All  the  o b s e r v a t i o n s  

fo r  t h i s  l ocus  w e r e  poo led  and a c o m p o s i t e  e s t i m a t e  

w a s  m a d e ,  g iving ~" = 0 .0 8 8 5 .  The o b s e r v e d  f luc tua t ion  
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Table  2. E s t i m a t e s  of o u t c r o s s i n g  u s i n g  the  S r / s r  l o c u s  a s  m a r k e r  

Location/year Cross a* N T @ ~ 

H a r i n g h a t a ,  1971 CNB x TP 139 2760 0.  1007 0 .0262  
JRC 412 • TP 96 2265 0 .0848  0 .0290  
D 154 x TP 8 162 0 .0988  O. 1080 
EC 4142 x TP 184 5107 0 .0721  0 .0194  
JRC 1 x TP 36 834 0 .0863  0 .0479  
JRC 321 • TP 51 493 0 .2069  0 .0603  

Total 514 11621 0 .0885  0 .0128  

* H e t e r o z y g o t e s  
t Total o f f s p r i n g  

Table  3. E s t i m a t e s  of o u t c r o s s i n g  in d i f f e r e n t  c r o s s e s  u s i n g  C / c  and S r / s r  loc i  s i m u l t a n e 6 u s l y ,  the  
f e m a l e  p a r e n t  be ing  c c s r  s r  

L o c a t i o n / y e a r  Cross 

a* N % ~ c~ 

C/c S r / s r  C/c S r / s r  C / c  S r / s r  

H a r i n g h a t a ,  1971 JRC 412 x TP 11 
EC 4142 x TP 25 
JRC 1 x TP 3 
JRC 321 • TP 17 

Total  56 

12 296 0 .0744  0 .0810  0.  0807 0 .0806  
32 583 0 .0856  0 .1098  0 .0573  0 .0569  

8 66 0 .0908  0 .2424  0 .1700  0 .1631  
44 266 0 .1276  0 .3308  0 .0838  0 .0790  

96 1211 0 .0924  0 .1584  0 .0350  0 .0357  

* H e t e r o z y h o t e s  
% Total o f f s p r i n g  

of the  o u t c r o s s i n g  w a s  m o r e  than  four  t i m e s  the  f l u c -  

tua t ion  e x p e c t e d  on the  b a s i s  of c h a n c e  a lone  ( s a / r  = 

4 . 3 1 ) ,  i n d i c a t i n g  the  n o n r a n d o m  n a t u r e  of o u t c r o s s i n g .  

The r a t e s  of o u t c r o s s i n g  s c o r e d  independer~tly u s i n g  a n -  

t h o c y a n i n  and l ea f  s e r r a t i o n  l o c u s  in F 2 p o p u l a t i o n s  of  

the  c r o s s e s  JRC 412 x TP,  EC 4142 x TP,  JRC1 x TP 

and JRC 321 • TP ,  in H a r i n g h a t a  in 1971 w e r e  c o m -  

p a r e d .  B inom ia l  index  chi  s q u a r e  t e s t  s h o w e d  that  the  

o u t c r o s s i n g  r a t e s  f o r  t h e s e  loc i  w e r e  h e t e r o g e n e o u s  

(•  f = 5 . 4 8 ;  P = < 0 . 0 2 ) .  In t h e s e  c r o s s e s  s o m e  F 2 

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

l e a f  s e r r a t i o n  ( i . e .  c s r / c  s r )  l o c i .  O u t c r o s s i n g  e f -  

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

d o m i n a n t  g e n e s  in  tha t  popu la t ion  w e r e  d e t e c t e d  and  

c o n s i d e r e d  f o r  c o m p a r i s o n s  of o u t c r o s s i n g .  Table  3 

p r e s e n t s  t he  s i m u l t a n e o u s  f r e q u e n c i e s  of h e t e r o z y ,  

g o t e s  f o r  t h e s e  l o c i ,  t o t a l  F 3 o f f s p r i n g ,  o u t c r o s s -  

ing e s t i m a t e s  and t h e i r  s t a n d a r d  d e v i a t i o n s .  It c a n  be  

s e e n  f r o m  t h i s  t a b l e  tha t  in a l l  t h e  c r o s s e s  t h e  e s t i -  

m a t e s  of o u t c r o s s i n g  at  l ea f  s e r r a t i o n  l o c u s  w e r e  

c o n s i s t e n t l y  g r e a t e r  t h a n  t h o s e  at  a n t h o c y a n i n  l o c u s .  This  

i n d i c a t e s  tha t  t he  S r  is  a m o r e  e f f e c t i v e  m a l e  p a r e n t  in 

c r o s s - p o l l i n a t i o n  than  the  C p a r e n t  s i n c e  the  f e m a l e s  

w e r e  the  s a m e .  Mean  e s t i m a t e s  of o u t c r o s s i n g  at  t h e s e  

two loci  o v e r  a l l  the  c r o s s e s  w e r e  found to  b e  h e t e r o -  

g e n e o u s  (•  f = 2 4 .0 2 ;  P = < 0 . 0 0 1 ) .  

Fasciated stem locus (Fs/fs) : 

The frequencies of heterozygotes, total F 3 offspring, 

outcrossing estimates and their standard deviations 

are presented in Table 4. The binomial index chi square 

shows that crosses were heterogeneous (• Idf = 5.89; 

P = < 0.02) in their outcrossing estimates. The female 

parent, CNB, being common to both the crosses, the 

difference in outcrossing in the crosses was due to the 

differing male parents. As in the other loci, the ob- 

served fluctuation of mean estimates of outcrossing Was 

g r e a t e r  t han  the  f l uc tua t i on  e x p e c t e d  to  o c c u r  r a n d o m l y  

( s a / a  ~ = 1 .96 ) ,  i n d i c a t i n g  n o n r a n d o m n e s s  of o u t c r o s s i n g .  

C o m p a r i s o n s  s h o w ed  tha t  t he  a m o u n t  of  o u t c r o s s i n g  

u s i n g  the  F s / f s  l o c u s  was  the  h i g h e s t  and  tha t  u s i n g  the  

a n t h o c y a n i n  l o c u s  C / c  w a s  the  l o w e s t .  E s t i m a t e d  ou t -  

c r o s s i n g  r a t e s  at  the  t h r e e  loc i  s t u d i e d  w e r e  h e t e r o g e -  

n e o u s  (X22df = 1 4 9 .1 6 ;  P = <0.001). 
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Table 4. E s t i m a t e s  of o u t c r o s s i n g  u s i n g  the  F s / f s  l ocus  a s  m a r k e r  

L o c a t i o n / y e a r  Cross a* N t ~ ~^ 

H a r i n g h a t a ,  1971 CNB • TP 65 775 0. 1677 0 .0486 
CNB • D 154 10 184 0 .1087 0 .1013 

Total 75 954 0 .1564  0 .0439 

* H e t e r o z y g o t e s  
t Total  o f f s p r i n g  

D i s c u s s i o n  

A s tudy  invo lv ing  d i f f e r e n t  l oc i ,  c r o s s e s ,  l o c a t i o n s  and 

y e a r s  h a s  s h o w n  tha t  the  a m o u n t  of o u t c r o s s i n g  was  g e n -  

e r a l l y  h e t e r o g e n e o u s  and n o n r a n d o m .  T h e r e  w a s ,  how-  

e v e r ,  one  e x c e p t i o n :  o u t c r o s s i n g s  involv ing  an an t h o -  

c y a n i n  l o c u s  in t h r e e  c r o s s e s  wi th in  H a r i n g h a t a  in 1966 

w e r e  h o m o g e n e o u s .  E a r l i e r  s t u d i e s  in Corchorus o l i t o r ius  

L. invo lv ing  d i f f e r e n t  l o c i ,  l o c a t i o n s ,  y e a r s  and s e a s o n s  

s h o w e d  tha t  t he  a m o u n t  of o u t c r o s s i n g  was  a l s o  h e t e r o -  

g e n e o u s  and  n o n r a n d o m  ( B a s a k  and Chaudhur i  1966 ; 

B a s a k  and  Gupta  1972) .  In m a n y  o t h e r  s p e c i e s ,  such  a s  

Phaseolus lunatus ( H a r d i n g  and Tucker  1964),  Phaseolus 

aureus (Dana  1969) ,  b a r l e y  ( J a i n  1961) and m a i z e  

( G u t i e r r e z  and S p r a g u e  1959) ,  o u t c r o s s i n g  h a s  a l so  

b e e n  found to be  n o n r a n d o m .  

In the  p r e s e n t  s tudy ,  the  c o m p a r i s o n s  b e t w e e n  y e a r s  

o r  l o c a t i o n s  did not e s t a b l i s h  w h e t h e r  e i t h e r  one  o r b o t h  

of t h e m  w a s  r e s p o n s i b l e  fo r  the  o b s e r v e d  d i f f e r e n c e  in 

o u t c r o s s i n g ,  s i n c e  the  c o n t r a s t s  w e r e  not o r t h o g o n a l .  

Rut  the  d i f f e r e n c e s  a m o n g  the  c r o s s e s  wi th in  a p a r t i c -  

u l a r  l o c u s  h a v e  i n d i c a t e d  p o s s i b l e  geno typ ic  c o n t r o l  

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

e s  hav ing  c o m m o n  m a d e  on f e m a l e  p a r e n t s  c o n f i r m e d  

th i s  o b s e r v a t i o n .  The p o s s i b i l i t y  of  geno typ i c  c o n t r o l  

w a s  a l s o  e v i d e n t  f r o m  the  wide  v a r i a t i o n s  of e s t i m a t e d  

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

F r o m  the  p r e s e n t  o b s e r v a t i o n s ,  h o w e v e r ,  the  p r e c i s e  

n a t u r e  of g e n e t i c  c o n t r o l  cou ld  not  be  e l u c i d a t e d .  The 

m a r k e r  loc i  u s e d  in  t h i s  s tudy  w e r e  found to have  d i f -  

f e r e n t  r a t e s  of o u t c r o s s i n g .  F o r  i n s t a n c e ,  the  Sr  l ocus  

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

the  C l o c u s .  H a r d i n g  and Tucker  (1964) o b s e r v e d  in  

Phaseolus lunatus tha t  the  e s t i m a t e s  of o u t c r o s s i n g  fo r  

t he  loc i  W / w ,  D / d ,  C / c  and S / s  w e r e  d i f f e r e n t .  

The r a n g e  of v a r i a t i o n  in e s t i m a t e s  of o u t c r o s s i n g  

in the  r e l a t e d  s p e c i e s  C~ o l i t o r i u s ,  invo lv ing  d i f f e r e n t  

c r o s s e s  and  four  l o c i ,  w a s  b e t w e e n  0 .0746  and  0.  3030 

( B a s a k  and  Gupta ,  1972) .  The r a n g e  of v a r i a t i o n  in the  

p r e s e n t  s tudy  on C. capsular~s was  b e t w e e n  0 .0208  and 

0.  2069. The n a t u r e  of o u t c r o s s i n g  be ing  n o n r a n d o m  in 

both  s p e c i e s ,  the  r a t e  of o u t c r o s s i n g  in C. o l i t o r ius  

i s  g r e a t e r  than  that  in C. capsular~s. 

The m a t i n g  s y s t e m  i s  c o m m o n l y  c o n s i d e r e d  to be one  

of the  ma in  f a c t o r s  d e t e r m i n i n g  the  g en e t i c  s t r u c t u r e  

and e v o l u t i o n a r y  po t en t i a l  in a popu la t ion .  The o b s e r v e d  

v a r i a b i l i t y  in the  ma t i n g  s y s t e m  of ju te  u n d e r  the  in f lu -  

e n c e  of g e n e t i c  and e n v i r o n m e n t a l  f a c t o r s  m a y  wel l  c o n -  

t r i b u t e  to  a c o m p l e x  popu la t ion  s t r u c t u r e .  The popu la t ion  

s t r u c t u r e  in i n b r e e d i n g  s p e c i e s  is  m u c h  m o r e  c o m p l i -  

c a t e d  than  c o m m o n l y  s u p p o s e d  and p r o b a b l y  d o e s  not t ake  

the  s a m e  f o r m  in all i n b r e e d i n g  s p e c i e s  o r  even  in d i f -  

f e r e n t  popu la t ions  of the  s a m e  s p e c i e s  ( A l l a r d ,  Ja in  

and W o r k m a n  1968) .  

The p r e s e n t  e v i d e n c e  d o e s  not s u g g e s t  tha t  ju te  popu l a -  

t i ons  fol low m o d e l s  of c o m p l e t e  r a n d o m  ma t i ng  o r  c o m -  

p l e t e  i n b r e e d i n g ,  r a t h e r  tha t  the  ma t ing  s y s t e m  of the  

p r e s e n t  popu la t i ons  i s p a r t i a l  i n b r e e d i n g .  W o r k m a n  (1964) 

and A l l a r d ,  J a i n  and W o r k m a n  (1968) have  d i s c u s s e d  in 

de t a i l  the  e v o l u t i o n a r y  c o n s e q u e n c e s  and s i g n i f i c a n c e  of 

such  a m a t i n g  s y s t e m .  

A c k n o w l e d 6 m e n t  

The a u t h o r s  a r e  g r a t e fu l  to the  Head  of the  D e p a r t m e n t  
of G e n e t i c s  and P lan t  B r e e d i n g ,  Ka lyan i  U n i v e r s i t y ,  f o r  
p r o v i d i n g  f a c i l i t i e s  fo r  t h i s  w o r k ,  to D r .  S.  Dana  f o r  
h i s  keen  i n t e r e s t  in t h i s  work  and to P r o f .  B . W .  All  a r d  
f o r  k indly  going th rough  the  m a n u s c r i p t  c r i t i c a l l y  and 
o f f e r i n g  va luab le  s u g g e s t i o n s .  
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