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S u m m a r y .  In g a m m a - r a y  t r e a t e d  popula t ions  of tomato ,  one of the plants  showed s t i c k i n e s s  of c h r o m o s o m e s  
at m e i o s i s .  At d i ak ines i s ,  s o m e  of the b iva len t s  tended to fal l  apa r t  as  un iva len t s ,  and at about the s a m e  t i m e  
o r  a l i t t l e  l a t e r ,  the b iva len t s  a n d / o r  un iva len t s  cong rega t ed  into g roups .  At me taphase  I, the n u m b e r  of such 
groups  v a r i e d  f r o m  1 to 14 and the groups  w e r e  of  v a r i o u s  s i z e s ;  the m a s s e s  of c h r o m a t i n  in which the in -  
d iv idual i ty  of  c h r o m o s o m e s  s e e m e d  to be com ple t e ly  los t  w e r e  s p h e r i c a l ,  oval  o r  i r r e g u l a r  in out l ine  and f r e e -  
ly d i s p e r s e d  in the c y t o p l a s m .  Some of the m a s s e s  w e r e  so s m a l l  that they might  poss ib ly  r e p r e s e n t  f r a g m e n t s  
of c h r o m o s o m e s .  As the s tage  p a s s e d  to anaphase  I, the m a s s e s  d i s so lved  into individual  c h r o m o s o m e s ,  even  
though s t i c k i n e s s  was s t i l l  p e r s i s t e n t  but l e s s  i n t ense .  Laggards  in va ry ing  n u m b e r s  w e r e  a lso  found. At c o m -  
ple t ion of m e i o s i s ,  in s o m e  p ropor t i on  of  t e lophase  II c e l l s ,  p e r s i s t e n t  l a g g a r d s  w e r e  found. P o l l e n  f e r t i l i t y  
and s e e d  se t  w e r e  low. The s e l f e d  Me progeny  of the s t i cky  plant conta ined  a few ye l low seed l ings  which died 
at the coty ledon s t age .  Cyto log ica l  examina t ion  of  m e i o s i s  of s o m e  of the ind iv iduals  of th is  p rogeny  r e v e a l e d  
s t i c k i n e s s  again  in a m a j o r i t y  of p lan t s .  St icky as  well  as  n o r m a l  p lants  in Me w e r e  se l f ed  and the M s g e n e r -  
a t ion r a i s e d .  In p r o g e n i e s  of  both k inds ,  ye l low le tha l s  w e r e  found in p r o p o r t i o n s  that gave  a good fit  with t h r e e  
g r e e n  to one ye l low seed l ings  in many c a s e s .  The o c c u r r e n c e  of  a s t icky  plant in M~ and many such plants  in 
Me was a s s u m e d  to be due to a dominant  mutat ion induced by g a m m a  i r r a d i a t i o n .  This ,  be s ide s  caus ing  s t i cky  
m e i o s i s ,  a l so  p roduced  r e c e s s i v e  ye l low le thal  muta t ions .  

Key w o r d s :  Tomato - Me ios i s  - St icky C h r o m o s o m e s  - G a m m a - R a y s  - Chlorophyl l  Def ic iency  

In t roduc t ion  

V a r i a t i ons  in the me io t i c  p r o c e s s  a r e  known to be 

gove rned  by e n v i r o n m e n t a l  a s  well  a s  genic  f a c t o r s .  

S ince  such v a r i a t i o n  is  of c o n s i d e r a b l e  s ign i f i cance  

to the b io log ica l  wor ld ,  a l a r g e  body of ev idence  con-  

c e r n i n g  i t s  con t ro l  has a c c u m u l a t e d  dur ing r e c e n t  

t i m e s .  Genotypic  con t ro l  of m e i o s i s ,  in the f o r m  of 

muta t ions  a f fec t ing  - and caus ing  breakdown of - s p e -  

c i f i c  s t a g e s ,  i s  pe rhaps  the bes t  known. The phase  of  

m e i o s i s  most  f r equen t ly  a f fec ted  s e e m s  to be synap-  

s i s  by spontaneous  o r  induced r e c e s s i v e  mutant  genes  

such  as  desynap t i c ,  a synap t i c  ~ s t i cky  e t c .  and by such 

e n v i r o n m e n t a l  f a c t o r s  as  t e m p e r a t u r e ,  m o i s t u r e  con-  

tent  of so i l ,  X - r a y s ,  c h e m i c a l s  e t c .  In the tomato ,  

apar t  f r o m  the synapt ic  and m a l e  s t e r i l e  genes ,  the 

only g e n e - g o v e r n e d  me io t i c  a b n o r m a l i t y  known is 

p r e c o c i o u s  c e n t r o m e r e  d iv i s ion ,  l ead ing  to the f o r -  

mat ion  of aneuploid  and polyploid  g a m e t e s  (C laybe rg  

1959).  In the p r e s e n t  inves t iga t ion  on i r r a d i a t e d  pop-  

u la t ions ,  one of the plants  exhibi t ing abno rma l  m e i o -  

s i s  was loca t ed ,  and i t s  a b e r r a n t  m e i o s i s  and the 

consequen t i a l  e f fec t s  on the  p r o g e n i e s  w e r e  s tud ied .  

M a t e r i a l s  and Methods 

Seeds  of v a r .  ' M a r g l o b e '  were  sub jec ted  to 20 Kr ,  
3 0 K r  and 4 0 K r  g a m m a - r a y s ,  sown in g e r m i n a t o r  
t r a y s  within a week of  i r r a d i a t i o n  and l a t e r  p lan ted  
into the  f ie ld .  Cyto log ica l  s t u d i e s  w e r e  made  on 
f l ower  buds f ixed in a f r e s h l y  p r e p a r e d  solut ion of 
p rop ion ic  ac id  and abso lu te  a lcohol  ( 1 : 3) for  24 hours  
and s t o r e d  in 70 ~ a lcohol  under  r e f r i g e r a t i o n .  Squashes  
w e r e  made  in 2 N p rop ion ic  c a r m i n e  and des ta ined  to 
the d e s i r e d  extent  with 45 g a c e t i c  ac id .  

Resu l t s  

Dur ing  the cy to log ica l  check  of  the g a m m a - r a y  t r e a t -  

ed popula t ions ,  one plant  f r o m  3 0 K r  t r e a t m e n t  in 

M 1 gene ra t i on  showed s t i c k i n e s s  of c h r o m o s o m e s  

dur ing m e i o s i s .  This plant did not d i f fe r  s i gn i f i can t -  

ly f r o m  the r e s t  of the t r e a t e d  o r  cont ro l  p lants  in 

morpho log ica l  f e a t u r e s  l ike  height of plant ,  shape  

and s i z e  of  l ea f  and of f lo ra l  p a r t s  e t c .  The f r u i t s ,  

howeve r ,  w e r e  s m a l l e r  than in con t ro l  p l an t s .  The 

plant  showed r educed  f e r t i l i t y .  

A study of  m e i o s i s  in the abno rma l  plant  showed 

that  pachy tene  pa i r i ng  was p e r f e c t l y  n o r m a l ,  and a l -  
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s o  a t  e a r l y  d i a k i n e s i s  t h e  b i v a l e n t  o r g a n i z a t i o n  w a s  

n o r m a l  e x c e p t  t h a t  t h e  r o d  b i v a l e n t s  w e r e  m o r e  f r e -  

q u e n t l y  e n c o u n t e r e d  t h a n  in c o n t r o l  p l a n t s .  In t h e  

c o m p a r a b l e  m i d - d i a k i n e s i s  p h a s e ,  2 to 6 u n i v a l e n t s  

p e r  c e l l  w e r e  a l s o  found  in  t h e  s t i c k y  p l a n t  in  s o m e  

c e l l s  (Tab le  1 ) .  The a v e r a g e  c h i a s m a  f r e q u e n c y  in  

t h e  a b n o r m a l  p l a n t  w o r k e d  out  a t  13 .08  -+ 0 . 3 1 4 6  p e r  

c e l l  a n d  1 .09  -+ 0 .0281  p e r  b i v a l e n t ,  in  c o n t r a s t  to  

1 5 . 5 0 - + 0 . 1 8 2 8  a n d  1 . 2 9  + O . 0 1 7 8  in  t h e  c o n t r o l  

p l a n t ,  t h e s e  d i f f e r e n c e s  b e i n g  s i g n i f i c a n t  a t  1 ~ l e v e l .  

In l a t e r  p h a s e s  of  d i a k i n e s i s ,  s o m e  of  t h e  b i v a l e n t s  

s h o w e d  a t e n d e n c y  to  fa l l  a p a r t  i n to  u n i v a l e n t s .  The 

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

b e t w e e n  0 to  18 ( F i g s . 1  a n d  2 ) .  A t  abou t  t h e  s a m e  

t i m e ,  o r  a l i t t l e  l a t e r ,  t h e  u n i v a l e n t  c h r o m o s o m e s  

a n d / o r  b i v a l e n t s  e x h i b i t e d  a t e n d e n c y  to c o n g r e g a t e  

t o g e t h e r  in to  g r o u p s .  The n u m b e r  of  s u c h  g r o u p s  d u r -  

ing  the  t r a n s i t i o n  p h a s e  f r o m  d i a k i n e s i s  to m e t a p h a s e  

I r a n g e d  f r o m  1 to  6 w i th  v a r y i n g  n u m b e r s  o f  u n i -  

v a l e n t s  ( F i g s . 3  to  6 ) .  The t y p i c a l  o r i e n t a t i o n  of  b i -  

v a l e n t s  on  the  p l a t e  a t  m e t a p h a s e  I w a s  n e v e r  e n -  

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

m o s o m e s  w e r e  of  d i f f e r e n t  s i z e s  and  n u m b e r  v a r y i n g  

f r o m  1 to  14 p e r  c e l l  (Tab le  2) a n d  w e r e  f r e e l y  d i s -  

p e r s e d  t h r o u g h o u t  t h e  c y t o p l a s m  ( F i g s . 7  to 1 1 ) .  They 

a p p e a r e d  a s  d e n s e  m a s s e s  o f  c h r o m a t i n  wi th  a c i r c u -  

l a r ,  ova l  o r  i r r e g u l a r  o u t l i n e  and  t h e  i d e n t i t y  o f  i n d i -  

v idua l  c h r o m o s o m e s  o r  b i v a l e n t s  in  a m a s s  w a s  c o m -  

p l e t e l y  l o s t  ( F i g s . 7  to 1 1 ) .  In c e r t a i n  c a s e s ,  t h e  s i z e  

of  t h e  c h r o m a t i n  b o d i e s  o b s e r v e d  w a s  too s m a l l  to r e -  

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

t h e r e f o r e ,  i t  i s  b e l i e v e d  t h a t  f r a g m e n t s  of  c h r o m o -  

s o m e s ,  t hough  r a r e ,  a l s o  o c c u r r e d .  In t h e  p r o c e s s  of  

t r a n s f o r m a t i o n  f r o m  m e t a p h a s e  I to  a n a p h a s e  I ,  t h e  

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

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

s o m e s .  By t h e  t i m e  a n a p h a s e  I w a s  fu l ly  s e t  in ,  i t  a p -  

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

Tab le  1. C h r o m o s o m e  a s s o c i a t i o n s  a t  m i d - d i a k i n e s i s  
in  s t i c k y  a n d  n o r m a l  p l a n t s  of  t o m a t o  

B i v a l e n t s  No .  of  c e l l s  

R ing  Rod  
U n i v a l e n t s  

S t i ck y  p l a n t  C o n t r o l  
( 3 - 2 3 - 2 2 )  

- 1 2  - 1 - 

1 11 - - 6 
2 10 - 2 9 
3 9 - 4 6 
4 8 - - 18 
5 7 - 15 
- 1 1  2 1 - 

1 10 2 2 - 
2 9 2 6 - 
3 8 2 3 - 

4 7 2 2 - 

1 9 4 2 - 

- 1 0  4 1 - 

1 8 6 1 - 

Tab le  2.  F r e q u e n c y  of  c e l l s  wi th  l a r g e  and  s m a l l  s t i c k y  
c h r o m a t i n  c l u m p s  at  m e t a p h a s e  I in  t o m a t o  

L a r g e  c l u m p s  

1 2 3 4 5 

0 4 34 1 36 - 
1 2 15 1 16 - 
2 1 29 5 16 3 

~ 3 4 22 3 7 - 
"~ 4 3 7 4 3 - 

5 1 11 5 4 1 
6 1 6 - 3 - 
7 - 5 1 1 1 r/] 
8 - 1 - 1 - 
9 - 3 - - - 

1 0  - 1 - - - 

1 1  - - 1 - - 

c h r o m o s o m e  m a s s e s  of  v a r i a b l e  n u m b e r  w e r e  s t i l l  

p r e s e n t  t o w a r d s  e i t h e r  p o l e  m a k i n g  t h e  coun t  of  c h r o -  

m o s o m e s  a t  e a c h  p o l e  r a t h e r  d i f f i c u l t  ( F i g .  12 ) .  H o w -  

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

wi th  m e t a p h a s e  I ,  and  t h e  e n d s  of  a t  l e a s t  s o m e  i n -  

d iv idua l  c h r o m o s o m e s  in a m a s s  c o u l d  a l w a y s  be  

F i g s .  1 - 1 5 .  
1. La te  d i a k i n e s i s :  6 II and  12 I 
2. La te  d i a k i n e s i s :  3 II and  18 I 
3 to 6 .  T r a n s i t i o n  s t a g e s  f r o m  d i a k i n e s i s  to  m e t a -  

p h a s e  I s h o w i n g  the  p r o c e s s e s  o f  c o n g r e g a -  
t i o n  o f  c h r o m o s o m e s  in to  v a r i o u s  g r o u p s  

7 to 11. M e t a p h a s e  I:  S t i cky  o h r o m a t i n  m a s s e s  o f  
v a r i a b l e  n u m b e r ,  s i z e  a n d  s h a p e :  

7 .  One  g r o u p  
8.  2 l a r g e  a n d  4 s m a l l  g r o u p s  

9 .  4 l a r g e  and  2 s m a l l  g r o u p s  
10.  3 l a r g e  and  5 s m a l l  g r o u p s  
11. 4 l a r g e  and  8 s m a l l  g r o u p s  
12. A n a p h a s e  I: P e r s i s t e n t  s t i c k i n e s s  
13.  A n a p h a s e  I: 4 l a g g a r d s  
14. T e l o p h a s e  II: 2 l a g g a r d s ,  o n e  of  t h e m  d i v i d i n g  
15. T e l o p h a s e  II: 6 p e r s i s t e n t  l a g g a r d s  

( M a g n i f i c a t i o n :  F i g s . 1 0  and  11 (X 1500 ) ,  
r e s t  (X 2 5 0 0 ) )  
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Table 3. Seg rega t i on  fo r  g r e e n  and ye l low seed l ings  in Ms 
of M2 plants  in tomato  

Theor. Appl. Genet. 50 (1977) 

generation raised from selfed seed 

Plant No. 
M2 generation Meiosis 

M 3 

Seedling progeny 

Green ye l low 
le thal  

• value 
( 3 : I  r a t i o )  p 

23 - 4 N o r m a l  36 20 
23 - 7 N o r m a l  63 10 
23 - 11 St icky 38 4 
23 - 17 Sticky 27 7 
23 - 21 St icky 1 0 
23 - 22 Sticky 2 1 
23 - 27 N o r m a l  57 15 
23 - 28 Norma l  48 11 
23 - 29 N o r m a l  48 16 

3.4286 0 .20  - 0 .05  
4.9727 0 .05  - 0 .01 
5.3651 0 . 0 5  - 0 .01  
0 .3529 0 .80  ~ 0 .50  

0 .7667 0 .50  - 0 .20  
1.1271 0 . 5 0 -  0 .20  
0 .0000 

d i s c e r n e d  at this  s t age .  Among the c e l l s  where  the 

chromosomes could be c l e a r l y  counted,  d i s t r ibu t ions  

v a ry ing  f r o m  12:12 to 14:10 w e r e  found in 72% of 

c e l l s  e x a m i n e d ;  l a g g a r d s  ranging f r o m  1 to 4 ( F i g .  

13) and occas iona l ly  f r a g m e n t s  w e r e  o b s e r v e d  in 

the r e s t .  The p r e - m e t a p h a s e  I a s s o c i a t i o n  of c h r o -  

m o s o m e s  into s t icky  c lumps  was m o r e  o r  l e s s  r a n -  

do m (judging f r o m  the v a r i a t i o n s  in number  of  c lumps  ) 

in that those  b iva len t s  a n d / o r  un iva len ts  which w e r e  

n e a r e r  to each  o t h e r  spa t i a l ly  within the ce l l  c o n g r e -  

gated into groups  ( F i g s . 4  and 5) and subsequen t ly  

d i s p e r s e d  in the c y t o p l a s m .  Thus when the ind iv idua l i -  

ty of the c h r o m o s o m e s  is  pa r t l y  o r  ful ly r e e s t a b l i s h e d  

by d i sso lu t ion  of the s t icky m a s s e s  at anaphase  I witch 

the c h r o m o s o m e s  moving  to the po les  ( F i g .  13),  i t  i s  

l ike ly  that ,  even  though a 12:12 d i s t r ibu t ion  may be 

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

d i s t r ibu t ion  might  not a lways  r e p r e s e n t  a typica l  ha -  

ploid c o m p l e m e n t  of c h r o m o s o m e s  and could be  

dup l i ca t ion -de f i c i ency  types .  Af t e r  the comple t i on  of 

anaphase  I, no fu r t he r  me io t i c  i r r e g u l a r i t i e s  w e r e  

found in the second d iv is ion  except  those  a l r e a d y  e n -  

coun te r ed ,  such as p e r s i s t e n t  l a g g a r d s ,  f r a g m e n t s  

e t c .  ( F i g s .  14 and 15).  The r e s t  of the m e i o s i s  was 

c o m p l e t e d  and pol len  qua r t e t s  w e r e  f o r m e d ,  though 

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

found in s o m e  c a s e s .  54.69% of the po l len  was s h r i -  

v e l l e d  and uns ta ined  and on se l f ing ,  though f ru i t s  

w e r e  f o r m e d ,  the n u m b e r  of s e e d s  in each  was 25 o r  

less, compared with about 95 % pollen fertility and 

120 seeds per fruit in the control plants. 

The selfed progenies of the sticky chromosome 

plant were raised in M 2 generation; 4 seedlings out 

of 72 w e r e  ye l low (one of  them v a r i e g a t e d )  and died 

at the cotyledon s t age .  The r e m a i n i n g  52 g r e e n  plants  

w e r e  planted into the f i e ld .  20 of  them died a f t e r  

p lant ing .  A cy to log ica l  check could be made of only 

14 p lants  of  the 32 ava i l ab l e .  8 showed s t i cky  m e i o -  

s i s ,  one plant  was desynapt ic  and the r e m a i n i n g  5 

w e r e  n o r m a l .  Among the 8 s t i cky  p lan t s ,  2 did not 

show as much s t i c k i n e s s  as  the pa ren t  (showing p a r -  

t ia l  s t i c k i n e s s )  but the m e io t i c  phenomenon was m o r e  

o r  l e s s  the s a m e  in al l  the  s t i cky  p lan t s .  Like t h e i r  

p a r e n t ,  the s t icky  plants  w e r e  highly pol len  s t e r i l e  

and 3 of  them did not se t  any s e e d  on s e l f  po l l i na -  

t ion,  w h e r e a s  the n o r m a l s  in the s a m e  progeny  w e r e  

f e r t i l e .  Seed se t  was a l so  c o m p l e t e l y  lack ing  in the 

de synap t i c .  The somewha t  f e r t i l e  s t i cky  plants  and 

the f e r t i l e  n o r m a l s  w e r e  se l f ed  and t h e i r  seed l ing  

p r o g e n i e s  w e r e  r a i s e d  as  M 3 g e n e r a t i o n .  The s eeds  

f r o m  one of  the s t icky  plants  did not g e r m i n a t e .  In 

the p r o g e n i e s  of  both s t i cky  and n o r m a l  p lants  s o m e  

ye l low l e tha l s  w e r e  p roduced  (Table 3 ) .  

D i s c u s s i o n  

Bead le  (1932) r e p o r t e d  the f i r s t  c a s e  of  r e c e s s i v e  

gene gove rned  m e i o t i c  c h r o m o s o m e  s t i c k i n e s s  in 

m a i z e .  S i m i l a r  s t i c k i n e s s  was found in m a i z e  a f t e r  

X - i r r a d i a t i o n  a l so  (Bead le  1937).  Subsequent ly  

s t i c k i n e s s  was o b s e r v e d  in inbred  l ines  of AZ~pecuPus 

myosurvides ( Johnsson  1944) and Pioea abies ( A n d e r s -  

son 1947).  In both c a s e s  s t i c k i n e s s  was shown to be 

geno typ ica l ly  c o n t r o l l e d .  Howeve r ,  E r i k s s o n  (1968) 

in fxz~x and A n d e r s s o n  (1947) in Picea found that  
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s t i c k i n e s s  could  be induced by ex te rna l  agents  l ike  

cold  shock t r e a t m e n t  as wel l .  In Rosa the s t i c k i n e s s  

could  be the r e s u l t  of  i n t e r s p e c i f i c  hybr id iza t ion  and 

the i n t e r a c t i o n  of genotype and env i ronmen t  (Kl&s- 

t e r s k ~  and N a t a r a j a n  1975).  

S ince  the s t i c k i n e s s  o b s e r v e d  in the p r e s e n t  study 

o c c u r r e d  in M 1 gene ra t i on  a f t e r  g a m m a  i r r a d i a t i o n  

and s ince  the se l f ed  p rogeny  of the s t i cky  plant 

showed s e g r e g a t i o n  fo r  both s t icky  and n o r m a l  p lan ts ,  

i t  i s  p robab le  that s t i c k i n e s s  i s  gove rned  by a d o m i -  

nant muta t ion  induced by i r r a d i a t i o n .  As the high 

s t e r i l i t y  was found only in the s t i cky  plants  in M 1 and 

M 2 g e n e r a t i o n s ,  and the n o r m a l  s e g r e g a t e s  of the M 2 

g ene ra t i on  (excep t ing  the desynap t ic )  w e r e  qui te  f e r -  

t i l e ,  i t  i s  ev ident  that  the s t e r i l i t y  in the f o r m e r  was 

due to c h r o m o s o m e  s t i c k i n e s s .  Since  pachytene  p a i r -  

ing was n o r m a l  in s t icky  p lants ,  the o c c u r r e n c e  of  

many rod  b iva l en t s  and s o m e  univalent  c h r o m o s o m e s  

at d i ak ines i s  s u g g e s t s  that  t h e r e  was gene ra l  r e d u c -  

t ion in c h i a s m a  f o r m a t i o n  o r  s l ipping off of s o m e  

c h i a s m a t a ,  which accounts  fo r  the s ign i f ican t  d i f f e r -  

ence  in a v e r a g e  n u m b e r  of c h i a s m a t a  pe r  ce l l  and 

p e r  b iva lent  be tween the s t i cky  and n o r m a l  p lan t s .  

The o c c u r r e n c e  of a desynapt ic  plant  and ye l low 

le tha l  s eed l ings  in the s e l f ed  p rogeny  of the s t icky  

plant  in M 2 gene ra t ion ,  the a p p e a r a n c e  of  ye l low 

l e tha l s  in the s e l f ed  p rogeny  of s t i cky  as well  as  n o r -  

mal  p lants  in M 3 gene ra t ion ,  and t h e i r  ab sence  in 

any of the o the r  i r r a d i a t e d  popula t ions  and t h e i r  p r o -  

g e n i e s ,  sugges t  that  t h e i r  o r i g i n  is  in s o m e  way con-  

nec ted  with s t i c k i n e s s  in the p a r e n t .  The gene t ic  s e g -  

r ega t ions  fo r  ye l low l e tha l s  and g r e e n  seed l ings  in 

at l e a s t  s o m e  of the p r o g e n i e s  s e e m  to sugges t  that 

the l e tha l s  w e r e  p robab ly  homozygous  r e c e s s i v e s .  

The dev ia t ions  f r o m  expec ta t ion  of a 3:1 r a t io  of 

g r e e n  and ye l low le tha l s  in M 2 p rogeny  and in two 

of the p r o g e n i e s  in M3, h o w e v e r ,  r e m a i n  unexpla ined.  

The above f ac t s  imply  that the apparen t  dominant  

s t icky  muta t ion  has  mani fo ld  e f fec t s  not only on m e i o -  

s i s  but a l so  on the p r o g e n i e s  fol lowing s t icky  m e i o -  

s i s .  

E n d o s p e r m  co lou r  v a r i e g a t i o n  and s t r i p e d  s e e d -  

l ings  in the p r o g e n i e s  of  s t i cky  plant w e r e  found in 

m a i z e  a l so ,  but t hese  w e r e  shown to be the c o n s e -  

quence  of  d e f i c i e n c i e s  of e n t i r e  c h r o m o s o m e s  o r  s e g -  

men t s  of c h r o m o s o m e s  c a r r y i n g  the r e s p e c t i v e  genes  

in the c o n c e r n e d  t i s s u e s  (Bead le  1937).  In the p r e -  

sent  inves t iga t ion ,  a s tudy of m i to s i s  in root  t ip c e l l s  

f r o m  s e l f e d  s eeds  of  the s t i cky  plant  did not g ive  any 

indica t ion  of  c h r o m o s o m e  e l imina t ion  and al l  the p r o -  

gen ies  of s t icky plants  examined  had 2n = 24 c h r o -  

m o s o m e s ;  f u r t h e r m o r e  the ye l low le tha l s  appea red  

not only in the p r o g e n i e s  of the s t i cky  plants  but a lso  

in those  of  n o r m a l  s e g r e g a t e s .  All t he se  fac ts  o f fe r  

p r e s u m p t i v e  ev idence  that  ye l low l e tha l s  r e p r e s e n t  

r e c e s s i v e  muta t ions .  

In m a i z e ,  t r an s loca t i on  h e t e r o z y g o t e s  o c c u r r e d  

in the p r o g e n i e s  with a g r e a t e r  f r equency  than in con-  

t r o l s  (Bead le  1932).  Such t r a n s l o c a t i o n s  w e r e  not 

found in the p r e s e n t  s tudy but it should be pointed out 

that  the p rogeny  examined  was too sma l l  to enable  

r e c o v e r y  of any t r an s loca t i on  h e t e r o z y g o t e s .  S i m i -  

l a r l y  the i r r e g u l a r  d i s t r ibu t ion  of c h r o m o s o m e s  at 

anaphase  I should r e su l t  in the o c c u r r e n c e  of aneu-  

ploids  in the p r o g e n i e s .  Howeve r ,  no such aneuploids  

w e r e  loca t ed .  

In s t icky  plants  of  m a i z e ,  abno rma l i t y  in m e i o s i s  

s t a r t s  r igh t  f r o m  the pachytene  s tage  and cont inues  

through anaphase  I and a n u m b e r  of c h r o m a t i n  b r i dges  

w e r e  found at anaphase  I .  But in tomato ,  al though the 

s t age  mos t  a f fec ted  was me taphase  I, the e f fec t s  of 

the s t icky  gene w e r e  in i t i a ted  at d i ak ines i s  and p e r -  

s i s t e d  into anaphase  I, though with l e s s  in tens i ty ,  and 

no c h r o m o s o m a l  b r i dges  w e r e  encoun te red .  Thus the 

e f fec t s  of  the apparen t ly  dominant  s t icky  gene  in t o -  

mato a r e  somewha t  s i m i l a r ,  though not iden t i ca l ,  

with the man i fes t a t ions  of the r e c e s s i v e  s t i cky  gene 

in m a i z e .  As t h e r e  w e r e  v a r i a t i o n s  in the extent  of 

c h r o m o s o m e  s t i c k i n e s s  in the s t icky  plants  of the M 2 

gene ra t i on  in the p r e s e n t  s tudy,  it is  p robab le  that 

t h e r e  a r e  s o m e  m o d i f i e r s  a l so  con t ro l l ing  the  ex -  

p r e s s i o n  of the s t icky  gene .  
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