
appeared respon sib le  f o r  PMC breakdown. The 
s t e r i l e  p lan ts  a lso  d i f f e r e d  from th e  f e r t i l e s  
in th e  enlargement o f  the inner  middle l a y e r  
of  the  an th e r  wall and in the lack of  deve­
lopment of  th e  endothecium. The d i f f e r e n t  
an th e r  morphology of  the  pr esent  male s t e r i ­
l i t y  source could be a t t r i b u t e d  to  th es e  
l a t t e r  c h a r a c t e r i s t i c s .

The numerous cy tolog ical  and morphological 
d i ff e re n c e s  between t h i s  male s t e r i l i t y  
source and t h a t  of  th e  t r a n s l u c e n t  type  sug­
ge sts  t h a t  these  two cases  are condi tioned by 
d i f f e r e n t  genes t h a t  have d i f f e r e n t  physiolo­
gical  e f f e c t s .  Detai led  s t u d i e s  on microspo- 
rogenesis  and an th e r  wall development have 
been submit ted f o r  p u b l ic a t io n  elsewhere.

-  I .  S . Dundas, K.B. Saxena, D.E. B yth , and 
E .S . W a llis  (D epartm ent o f  A g r ic u ltu r e , 
U n iv e rs ity  o f  Q ueensland)

Male Sterility Associated With Obcordate 
Leaf Shape in Pigeonpea

Male s t e r i l i t y  a ss o c i a te d  with  obcordate l e a f  
shape ( F i g . l )  was observed during 1980-81 in

F ig. 1. M ale s te r ile  p ig eo n p e a  p la n t  w ith o b co rd ate  le a v e s .

one of  the  F3 progenies  derived from a cross 
between a p la n t  with obcordate l e a f  from a 
germplasm l i n e  GP-400 and Hy-3C. Twelve 
plants  of  the  13 in t h a t  progeny e x h ib i te d  
obcordate l e a f  shape and pollen  s t e r i l i t y  
ranging from 60% t o  100%. In the  F2 progeny 
of  another cross involving GP-400 and GP-1Z7, 
a l l  the plants  with obcordate l e a f  showed 
high pol len s t e r i l i t y ,  providing us with  a 
ba s is  f o r  assuming t h a t  the obcordate  l e a f  
shape is  as so c ia te d with male s t e r i l i t y .
Flower drop was very high in the  e a r l y  s tages 
but pod s e t t i n g  (by open p o l l i n a t i o n )  in c r e a ­
sed as the temperature rose with the  advance­
ment of t h e  season.

The widely opened, f r e e  and t h r e a d - l i k e  
keel p e t a l s  of  the  f lowers in th es e  male s t e ­
r i l e  plants  mean t h a t  the gynoecium is well 
exposed t o  p o l l i n a t o r s  which may encourage 
c r o s s - p o l l i n a t i o n  and pod s e t t i n g  in these  
pi an ts .

All t hese  male s t e r i l e  plants  have been 
crossed with known parents  and f u r t h e r  s tu d ie s  
are in  progress  t o  determine the  cause, ty pe,  
and i n h e r i t a n c e  of  t h i s  male s t e r i l i t y .

-  S . V enkatesw arlu, A.R. Reddy, R. Nandan,
0.117. S in g h , and R.M. S ingh (P u ls e  R esearch 
L a b o ra to ry , B anaras Hindu U n iv e r s ity )

A Cytoplasmic-Genetic Male Sterile Line 
in Pigeonpea

The use of  e x i s t i n g  s t a b l e  ge n e t i c  male s t e r i l e  
l i n e s  in th e  hybrid  program poses two problems. 
F i r s t ,  as ge net ic  male s t e r i l e  l i n e s  must be 
maintained in th e  heterozygous s t a t e ,  i t  i s  
necessary  to  i d e n t i f y  and c o l l e c t  seeds from 
male s t e r i l e  pl ants  in th e  segregat ing popu­
l a t i o n s .  Secondly,  in the hybrid seed produc­
t io n  block the  prompt i d e n t i f i c a t i o n  and 
removal of  about 50% normal f e r t i l e  pl ant s  
from within the  female rows involves an addi­
t io n a l  cost  of  la bo r ,  land,  and vi g i l a n c e .
To circumvent t he se  problems, a search was 
made f o r  a cy toplasmic-genet ic  male s t e r i l e  
system among the d e r i v a t i v e s  o f  C ajanus a a ja n  
x A ty lo s ia  spp. c rosses .  This was done by 
following up th e  c lue given in the l i t e r a t u r e  
which i n d i c a t e s  t h a t  a l ien  cytoplasm in con­
j u nc t io n with the nucleus of  c u l t i v a t e d  types  
of ten produces t h i s  kind o f  male s t e r i l i t y .

Our pa st  experience with the C ajanus x 
A ty lo s ia  spp crosses  showed t h a t ,  f o r  most of 
th e  A ty lo s ia  species  s t u d i e d ,  crosse s  would
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be successful  only when C ajanus is  used as - 
the female parent.  Therefore ,  to  obtain i n t e r -  
genetic  d e r i v a t i v e s  with A ty lo s ia  cytoplasm, 
backcrosses were made by p o l l i n a t i n g  A. s a a r a -  
b a e o id e s  with pollen from d e ri v a t i v e s  of  the 
cross C ajanus o ajan  (cv T-21) x A. s c a rd b a e o i-  
d zs. S i m i l a r l y  the backcross A. ser-io ea  x 
[ C ajanus c a ja n  (cv T-21) x A. s e r i a e a ]  was 
made. The backcross (BC) Fis o f  both these  
crosses were normal.

A few BCF2 male s t e r i l e  p l a n t s  from the A. 
se a ra b a e o id e s  X (T-21 x 'A. saarab aeo i-d es) 
cross t h a t  did not s e t  seeds when s e l f e d  were 
not iced.  This male s t e r i l i t y  i s  as soc ia ted  
with two kinds of  abnormali t ies.  In one case,  
the anthers are modified i n to  p e ta l o id  s t r u c ­
t ure s  ( F i g . 2) and the male s t e r i l i t y  is  l inked 
with female s t e r i l i t y .  In the second case,  
the male s t e r i l i t y  is  a s so c ia te d  with  f r e e  
stamens and h e t e r o s t y l y ,  and the anthers  appear 
morphologically normal. However, these  normal- 
looking anthers are devoid of  any viable  
pol len,  so t h a t  rubbing these  an the rs  when 
mature on to the stigma does not  r e s u l t  in 
seed being formed. Histological  s tu d i e s  r e ­
vealed e a r l y  degeneration of pol len mother 
c e l l s  and t a p e t a l  c e l l s ,  i n d ic a t i n g  t h a t  
there  is  l i t t l e  p r o b a b i l i t y  of  viable  pollen 
being produced by t h i s  male s t e r i l e  l i n e  
under any c l i m a t ic  condi t ions.

When the BCF2 S of  t h i s  second type of male 
s t e r i l e  l i n e  received pol len from the t h r e e  
pigeonpea c u l t i v a r s ,  Pant A-2, Baigani ,  and 
ICP-6997, the  r e s u l t i n g  Fis a l l  segregated 
for  male s t e r i l i t y .  However, when t hese  F]s

Fig. 2. From le f t  to right: Illu s tra tio n s  o f a n th e rs  o f norm al, 
m ale  s te r ile ,  and  p e ta lo id  m ale s te r ile  p la n ts  d eriv e d  
from A . scarabaeoides x (T-21 x A . scarabaeoides,/. 
The up p er p ic tu re s  show  the g e n e ra l a p p ea ran c e  of 
the flo w er w ith  the p e ta ls  rem oved. The low er p ic ­
tu re s  i llu s tra te  in d iv id u a l a n th e rs .

were again backcrossed with t h e i r  respect i ve  
pigeonpea parents  as the male pare nt ,  they 
produced male s t e r i l e  pl ants  s o l e l y .  Thus 
i t  appears t h a t  t h i s  male s t e r i l i t y  i s  gover­
ned by A. so ard b a e o id e s  cytoplasm. However, 
the f a c t  t h a t  the F2 male s t e r i l e  plants  
segregated when crossed f o r  the f i r s t  time 
with the pigeonpea c u l t i v a r s ,  suggests t h a t  
t h i s  male s t e r i l i t y  i s  cytoplasmic-genet ic .  
Therefore ,  A. soarabaeo-ides should have the 
r e s t o r e r  gene(s )  t h a t  is  e l iminated in the  
process o f  backcrossing with the pigeonpea 
c u l t i v a r s .

In o r d e r  t o  v e r i f y  t h e  above assumption, 
the male s t e r i l e  l i n e  was crossed with  A. 
s c a ra b a e o id e s .  All the  F] p l a n t s  were found 
t o  be normal, in d ic a t i n g  t h a t  th e  male s t e r i ­
l i t y  i s  indeed cytoplasmic-genet ic .  The male 
s t e r i l i t y  is  being maintained by backcrossing 
the  F-] male s t e r i l e  t o  the pigeonpea c u l t i v a r ,  
Pant A-2 ( a s  the  male p a r e n t ) .  This male 
s t e r i l e  l in e  was crossed with a s e r i e s . o f  
pigeonpea genotypes.  In th e  process C - l l ,  a 
s tandard pigeonpea c u l t i v a r ,  has been found 
t o  r e s t o r e  f e r t i l i t y .  This observat ion 
f u r t h e r  confirms the cytoplasmic-genet ic  
na tu re  of  t h i s  s t e r i l i t y .  Unfortunately,  
t h i s  male s t e r i l i t y  appears t o  be a s so c ia te d  
with varying degrees of  female s t e r i l i t y  
which in turn  r e s u l t s  in poor po d -s e t t i n g  on 
the  male s t e r i l e  p l an ts .  Attempts are being 
made to  t r a n s f e r  the s t e r i l e  cytoplasm into 
d i f f e r e n t  n uc le a r  backgrounds with the hope 
o f  recovering male s t e r i l e  genotypes with 
good p o d -s e t t i ng  q u a l i t i e s .

-  L .J .  Reddy and D.G. Far-is (ICRIS.AT

Genetic Control o f Sparse Pollen 
Production in Pigeonpea

Normally, pigeonpea anthers  produce an abun­
dance of pollen g r a i n s ,  s u f f i c i e n t  t o  a f f e c t  
s e l f -  as well as i n s e c t - a i d e d  c r o s s - f e r t i l i ­
z a t i o n .  This note r ep or t s  th e  occurrence of 
a "sparse pollen production" condit ion which 
can i n t e r f e r e  with normal f e r t i 1i z a t i o n a n d  
r e s u l t  in low pod s e t .

This phenomenon was observed in an F2 popu­
l a t i o n  o f  cross MS-4A x QPL-1 grown a t  the 
Universi ty  of  Queensland, Redland Bay Farm, 
Brisbane,  A u s t r a l i a .  As expected,  t h i s  popu­
la t i o n  segregated f o r  f e r t i l e  and t r a n s l u c e n t  
male s t e r i l e  p la n ts  (3:1 r a t i o  r e s p e c t i v e l y ) .  
However, some f e r t i l e  p lan ts  appeared macro- 
s c o p ic a l l y  t o  produce r e l a t i v e l y  l i t t l e  pollen
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