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Plasmon Divergence in Peanuts (Arachis hypogaea): 
A Third Plasmon and Locus Affecting Growth Habit 
A. A s h r i  

The H e b r e w  U n i v e r s i t y ,  B e h o v o t  ( I s r a e l )  

S u m m a r y .  In a s e r i e s  of r e c i p r o c a l  c r o s s e s  b e t w e e n  p e a n u t  (Arachis hypogaea L.) c u l t i v a r s  f r o m  d i f f e r e n t  r e -  
g i o n s  a n d  k n o w n  t e s t e r s ,  t h e  e u l t i v a r  HG1 f r o m  Ind ia  was  s h o w n  to h a v e  a t h i r d  p l a s m o n  t y p e ,  d e s i g n a t e d  [ G ] .  
HG1 a l s o  h a s  a t h i r d  l o c u s ,  H b s ,  w h i c h  i n t e r a c t s  w i th  t he  p l a s m o n s  and  t he  l oc i  d e s c r i b e d  e a r l i e r .  In t he  [G]  
p l a s m o n ,  H b -  and  Hbo a r e  a d d i t i v e :  p l a n t s  h a v i n g  t h r e e  o r  f o u r  d o m i n a n t  a l l e l e s  h a v e  a t r a i l i n g  h a b i t  w h i l e  the  
o t h e r  n u c l e a r  g e n o t f p e s  p r o d u c e  in [ G -  e r e c t  p l a n t s .  In t he  IV4-  p l a s m o n ,  Hba a n d  Hb5 a r e  c o m p l e m e n t a r y ,  
~V4~Hb- - - ,  H b ~ . - p l a n t s  b e i n g  t r a i l i n g ,  t he  o t h e r s  e r e c t .  In t he  [G]  p l a s m o n ,  Hbz a n d  Hb~ a r e  c o m p l e m e n t a r y ,  
w h i l e  in  the  '_0~ p l a s m o n  they  a r e  a d d i t i v e .  

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

M u c h  i n s i g h t  on  c y t o p l a s m i c  i n h e r i t a n c e  h a s  b e e n  

d e r i v e d  in r e c e n t  y e a r s  f r o m  s t u d i e s  on  t he  t r a n s -  

m i s s i o n  of g e n e t i c  i n f o r m a t i o n  c o n t a i n e d  in  t h e  p l a s -  

t i d s  a n d  t h e  m i t o c h o n d r i a  in  Chlamyderaonas, y e a s t  and  

o t h e r  o r g a n i s m s  ( G i l h a m  1974;  P r e e r  1971;  S a g e r  

1 9 7 2 ) .  At t he  s a m e  t i m e ,  t he  r o l e  of  c y t o p l a s m i c  

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

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

c a l l y  i m p o r t a n t  ( B e c k e t t  1971 i E d w a r d s o n  1970:  

H a r v e y  et  a l .  1972~ S a g e r  1972;  S m i t h  1 9 6 8 ) .  It i s  

now r e a h z e d  t h a t  t h e  p l a s m o n  c a n  a l s o  a f f e c t  d i s e a s e  

r e a c t i o n ,  e . g .  in c o r n  ( H a r v e y  e t  a l .  1972)  a n d w h e a t  

( W a s h i n g t o n  a n d  M a n n  1 9 7 4 ) ,  a f f e c t  v a r i o u s  o t h e r  

t r a i t s  in h i g h e r  p l a n t s  ( H a r v e y  e t  a l .  1972;  O e h l -  

k e r s  1964:  S a g e r  1972)  and  h a s  a r o l e  in  the  e v o l u -  

t i o n  of h i g h e r  p l a n t s  ( G r u n  1973:  H a g e m a n n  1965;  

H a r v e y  e t  a l .  1972;  M i c h a e l i s  1954;  M a n n  1973;  S a -  

g e r  1972 i S t u b b e  1964)  and  a n i m a l s  ( S a g e r  1 9 7 2 ) .  

T h u s ,  t he  s t u d y  of  n a t u r a l  p l a s m o n  v a r i a b i l i t y  i s  i m -  

p o r t a n t ,  b o t h  to o u r  u n d e r s t a n d i n g  of  t he  r o l e  of t he  

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

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

c r o p s  s u c h  as  c o r n  and  s o r g h u m .  The g e n i e - c y t o -  

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

n u t s  ( A s h r i  1964;  A s h r i  1968)  c a n  s e r v e  a s  a n  e x -  

c e l l e n t  s y s t e m  f o r  t he  s t u d y  of  c y t o p l a s m i c  i n h e r i t -  

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

in  t h i s  t r a i t ,  w h i c h  i s  q u i t e  d i f f e r e n t  f r o m  m a l e  s t e r i -  

l i t y .  The two g r o w t h - h a b i t  t y p e s  k n o w n  in  p e a n u t s  a r e  

b u n c h  (= e r e c t )  and  r u n n e r  (= t r a i l i n g ) .  R u n n e r  and  

b u n c h  p l a n t s  a r e  n o r m a l ,  f u l l y  s e l f - f e r t i l e  and  p r o -  

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

t y p e s  a r e  k n o w n  ( H a m m o n s  1973;  N o r d e n  1 9 7 3 ) .  I n -  

h e r i t a n c e  s t u d i e s  on  g r o w t h  h a b i t  h a v e  b e e n  c o n d u c t e d  

s i n c e  t h e  1 9 2 0 ' s  and  w e r e  r e v i e w e d  r e c e n t l y  by H a m -  

m o n s  ( 1 9 7 3 ) .  M o s t  a u t h o r s  r e p o r t e d  o n l y  n u c l e a r  

g e n e s  ( C o f f e l t  1974;  H a m m o n s  1 9 7 3 ) .  C y t o p l a s m i c  

c o m p o n e n t s  w e r e  f i r s t  r e p o r t e d  by  H u s t e d  ( s e e  H a m -  

m o n s  1 9 7 3 ) .  A s h r i  ( 1 9 6 4 ,  1968)  s h o w e d  t h a t  g r o w t h  

h a b i t  was  c o n t r o l l e d  by g e n i e - c y t o p l a s m i c  i n t e r a c t i o n s .  

Two p l a s m o n s  w e r e  found .  ~.V4] in the  V4 e u l t i v a r  ( s e e  

b e l o w )  and  20] in  a s e r i e s  of o t h e r  v a r i e t i e s ,  and  two 

n u c l e a r  g e n e s ,  Hb I and  I tb 2 ( A s h r i  1964,  1 9 6 8 ) .  It 

was  c o n c l u d e d ( A s h r i  1968)  t h a t  in the  ~V47 p l a s -  

m o n  Hb 1 and  Hb 2 w e r e  c o m p l e m e n t a r y ,  w h i l e  in  

t he  20-_ p l a s m o n  t h e y  w e r e  a d d i t i v e  a n d  p o s s i b l y  a l -  

so c o m p l e m e n t a r y .  The F 2 r a t i o s  o b t a i n e d  w e r e  

9 r u n n e r  : 7 b u n c h  in the  LV4] p l a s m o n ,  w h i l e  in 

t he  r e c i p r o c a l ,  in  t he  L0- p l a s m o n ,  t h e y  w e r e  5 r u n -  

n e r :  11 b u n c h  ( A s h r i  1 9 6 8 ) .  The 5 / 1 6  r u n n e r  a r e  

t h o s e  t h a t  h a v e  f o u r  a n d  t h r e e  d o m i n a n t  a l l e l e s  in 

t h e  two p o s s i b l e  c o m b i n a t i o n s .  

C y t o p l a s m i c  f a c t o r s  w e r e  i m p l i c a t e d  in t he  g e n e t -  

ic  c o n t r o l  of pod  c o n s t r i c t i o n  ( C o f f e l t  a n d  H a m m o n s  

1974)  and  m a t e r n a l  e f f e c t s  w e r e  s h o w n  fo r  s o m e  

t r a i t s  in  p e a n u t s  ( P a r k e r  e t  a l .  1 9 7 0 ) .  

H a l e v y ,  A s h r i  and  B e n - T a l  ( 1 9 6 9 )  found  t h a t  r u n -  

h e r  and  b u n c h  p l a n t s ,  i n c l u d i n g  t e s t s  wi th  r e c i p r o c a l  

F 1 h y b r i d s ,  h a d  s i m i l a r  l e v e l s  of  e n d o g e n o u s  g i b b e r -  

e l l i n s  bu t  d i f f e r e d  in t h e  l e v e l s  of two g i b b e r e l l i n  a n -  

t a g o n i s t s ,  o n e  b e i n g  found  in  t he  r u n n e r  p l a n t s  o n l y .  

S u b s e q u e n t l y  Z i v  et  a l .  ( 1 9 7 3 )  r e p o r t e d  t h a t  t he  r u n -  

n e r  h a b i t  i s  i n d u c e d  by  b l u e + f a r - r e d  l i g h t  of  a c e r -  
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ta in  m i n i m u m  i n t e n s i t y .  H e n c e ,  the  g e n i c - c y t o p l a s -  

m i c  i n t e r a c t i o n s  wh ich  d e t e r m i n e  g r o w t h  hab i t  m u s t  

ac t  by c o n t r o l l i n g  the  b i o s y n t h e t i c  p a t h w a y s  in w h i c h  

the  p h y t o h o r m o n e s  and t h e i r  i n h i b i t o r s  a r e  p r o d u c e d .  

T h e s e  f i n d i n g s  i n d i c a t e  tha t  a c o m p l e x  m o d e  of  i n h e r -  

i t a n c e  of  g r o w t h  habi t  in p e a n u t s  s h o u l d  be e x p e c t e d ,  

i n v o l v i n g  s e v e r a l  loc i  i n t e r a c t i n g  wi th  e a c h  o t h e r  and 

wi th  the  c y t o p l a s m s .  E v i d e n c e  fo r  a t h i r d p l a s m o n  and 

a t h i r d  n u c l e a r  l o c u s  wh ich  a f f ec t  g r o w t h  hab i t  i s  p r e -  

s e n t e d  h e r e .  

Materials and Methods 

The three cultivars mainly used in this study were: 
V4 = Virginia Beit Dagan No.4. It is a Virginia type 
(Gregory et al. 1973) bunch cultivar developed in Is- 
rael by E. Goldin. Its origin, whether through natural 
hybridization or contamination, could not be ascertained, 
but it i s  known to have the  . V 4 ]  p l a s m o n  and Hb• ~_ 
hb~hbz ( A s h r i  1968) .  

VSM : V i r g i n i a  Sihi t  M e s h u b a h a t .  This  bunch  V i r -  
g in i a  type  c u l t i v a r  w a s  s e l e c t e d  by E .  Goldin  f r o m  a 
U . S .  i n t r o d u c t i o n .  It h a s  the  [05 p l a s m o n  and hb~hb~ 
Hb~Hb~ ( A s h r i  1968) .  

HG1.  A bunch  c u l t i v a r  r e q u e s t e d  f r o m  India  b e c a u s e  
in a c r o s s  wi th  a n o t h e r  b u n c h  c u l t i v a r ,  it ( a s  f e m a l e )  
gave runner F~ hybrids and the Ft. segregated for trail- 
ing vs. bunch (Patel et al. 1936). HG1 originated from 
a natural cross in a spreading variety ~Ibic~. ). 

The other cultivars which were used in this study 
were obtained either from the Israel colletion (Gol- 
din and Har-Tzook 1966) or from the USDA germ 
plasm collection (Langford and Sowell 1974). 

Hybridizations were made in the greenhouse. The 
F~, F:~ and Fc, hybrids and the parents were grown 
in the field at the optimal time (late April or early 
May sowing) and were sprinkler-irrigated regularly. 
The F- hybrids were spaced 66 • 60cm or 66 • 120cm 
and the  Fz and Fe p l a n t s  60 • 6 6 c m  o r  40 • 6 6 0 m ,  
d e p e n d i n g  on the  s e a s o n .  

The p l a n t s  w e r e  c l a s s i f i e d  fo r  g r o w t h  hab i t  at the  
age  of  6 -8  w e e k s .  No d i f f i c u l t i e s  w e r e  e n c o u n t e r e d  
in c l a s s i f i c a t i o n  at t h i s  s t a g e ,  e x c e p t  f o r  a f e w  p l a n t s  
( u s u a l l y  l a t e  to g e r m i n a t e )  w h i c h  had  to be  s c o r e d  
l a t e r .  P l a n t s  tha t  w e r e  t y p i c a l l y  r u n n e r ,  wi th  t r a i l -  
ing s i d e  b r a n c h e s  and u s u a l l y  a s h o r t  m a i n  a x i s ,  w e r e  
c l a s s i f i e d  as  r u n n e r .  All o t h e r  p l a n t s ,  wi th  a p p r e s -  
s e d  o r  o p e n  s i d e  b r a n c h e s ,  w e r e  c l a s s i f i e d  a s  b u n c h .  

Results and Discussion 

HGI was crossed reciprocally to V4 and to 28 other 

bunch  a c c e s s i o n s  ~ in a d d i t i o n  i t  was  the  f e m a l e  p a r -  

ent  in c r o s s e s  wi th  VSM and  17 o t h e r  bunch  a c c e s -  

s i o n s  and w a s  the  m a l e  p a r e n t  in c r o s s e s  wi th  21 

o t h e r  l i n e s  ( A s h r i  1975) .  The g r o w t h  h a b i t s  of  the  

r e c i p r o c a l  and s o m e  u n i d i r e c t i o n a l  h y b r i d s  wi th  HG1 

a r e  s h o w n  in Table  1, t o g e t h e r  wi th  the  p h e n o t y p e s  of  h y -  

b r i d s  of  the  s a m e  a c c e s s i o n s  wi th  V4 ( [ V 4 ] p l a s m o n )  

and VSM ([0-plasmon). 

There were reciprocal differences between the hy- 

brids of nearly all the accessions and HG1 (Table I). 

In most crosses with VSM the same accessions pro- 

duced no reciprocal differences, while in those with 

V4 there were such differences. The phenotypes of 

the hybrids between the accessions and HGI were 

nearly always the same as in the hybrids of these ac- 

cessions and V4 (Table I), but there were a few im- 

portant differences in the breeding behavior of HG1 

and V4. Most significantly, there were differences 

between the reciprocal hybrids of HGI and V4, in- 

dicating that the plasmons of HG1 and V4 are dif- 

ferent. This conclusion is strengthened by the differ- 

ences between the hybrids of V4 and HGI as females 

and Tarapoto (Short), PI 259, 671 and P1288, 215 as 

males (Table 1). 

The P" 2 segregations are summarized in Table 2. 

They show that HGI and V4 differ by two genes: 

when V4 was female the F 2 segregated 9 runners: 

? bunch and when HGI was female the F 2 segre- 

gated 5 runner: 11 bunch as expected in crosses 

with V4 (Ashri 1968). These ratios were confirmed 

in the F 3. Thus, the previously described (Ashri 

1968) complementary or additive modes of action 

were obtained, depending on the direction of the cross. 

Only HG1 • VSM hybrids were obtained, but the 

behavior of HGI in crosses with other [0] plasmon 

cultivars can be studied. The HGI • VSM F 2 segre- 

gation gave a good fit with a 9 runner: 7 bunch ratio, 

indicating that two complementary genes were in- 

volved. This was confirmed in the F 3. Thus, HGI and 

VSM differ by two loci controlling growth habit. These 

findings are confirmed by the crosses of HG1 with 

the other bunch cultivars which were crossed recip- 

rocally with VSM (Tables I and 2). All these acces- 

sions gave only bunch F 1 ' s in reciprocal crosses with 

VSM, yet when crossed to HGI they gave (with one 

exception) reciprocal differences: the F l hybrids 

were runner when HG1 was female and bunch when 

it was male (other exceptions (Table I), in unidirec- 

tional crosses, require further checking). It is con- 

cluded that HG1 has a plasmon which differs from 

the [0] plasmon. The F 2 data in crosses with VSM 

and the additional [0] type cultivars (Table 2) also 

show that HGI differs from them in two genes. 

In view of these findings HG1 must have a third 

plasmon, to be designated [G], and another nuclear 
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Table I. Growth habit phenotypes (B = bunch, R = runner) of reciprocal FI hybrids between bunch ac- 
cessions and HGI, with phenotypes of the Fr hybrids of the same accessions and V4 and VSM (F : fe- 
male, M : m a l e )  

Accession crossed 

Name or No. O r i g i n  

T e s t e r s  

V4 VSM HG1 

F M F M F M 

V4 
VSM 
HG1 
G a .  1 1 9 - 2 0  
T a r a p o t o  ( S h o r t )  
I m p r o v e d  S m a l l  J a p a n  
L a r g e  W h i t e  S p a n i s h  
T M V - 2  
M u i t u n d e  7 
C - 5 0 1  
P . I  2 6 1 , 9 9 4  
P.I 
P.I 
P.I 

P.I 
P.I 
P.I 

P.I 
P.I 

P.I 
P.I 
P.I 
P.I 
P.I 

P.I 

P.I 
P.I 

P.I 

P.I 
P.I 

P.I 
P.I 
P.I 
P.I 

262 075  
262 123 
268 494 
290 606 
290 611 
290 680 
298 863 
298 866 
300 242 
324 504 
331 333 
239 038 
240 568 
275 500 
269 685 
3 1 : 0 0 3  
259 583 
259 641 
259 659 
259 671 
259 675 
280 688 
288 215 

I s r a e l  - - B R B B k/  
I s r a e l  R B - R ~/  
I n d i a  R ~/  B - ~%K/ _ 
USA R B B B R B 
V e n e z u e l a  B - B - R - 
Japan R B - - R B 
A u s t r a l i a  B - B B R B 
I n d i a  R B B B R B 
Tanzania R B B - R B 
I n d i a  B - B B R B 
Paraguay B B B - B B 

B r a z i l  R B B B R B 
P e r u  B B B B B B 
R h o d e s i a  R B - B R B 
I n d i a  B B B 3-/ - R B 
I n d i a  FI B B B R B 
J a p a n  B B - B R B 
G a m b i a  - B - B R B 
V o l t a  R B B B B B 
N i g e r i a  R B - - R B 
T a i w a n  B B B B B B 
A r g e n t i n a  R - B B R B 
S e n e g a l  - B B B B B 
I n d i a  R B B B R B 
K o r e a  B B B B B 
T a n z a n i a  - - - B R B 
G u i a n a  B - B B R B 
Jamaica R B B - I~ B 
C u b a  B - R - B B 
Cuba R - - B R B 
C u b a  R B B B B 
C u b a  - B B B R B 

M e x i c o  R B B B - -4 /  R B 
Jamaica R B R - B K/ - 

K/ F i v e  p l a n t s  r u n n e r ,  o n e  a d d i t i o n a l  p l a n t  ( f r o m  a s e p a r a t e  p o d )  b u n c h .  
2-/ Two  p l a n t s  r u n n e r ,  a n  a d d i t i o n a l  p l a n t  ( f r o m  a s e p a r a t e  p o d )  b u n c h .  
~-/ C l a s s i f i c a t i o n  d i f f i c u l t ,  c l o s e s t  p h e n o t y p e  at  t h e  e n d  o f  t h e  s e a s o n  i s  l i s t e d .  
4_/ Two  p l a n t s  b u n c h ,  two  a d d i t i o n a l  p l a n t s  ( f r o m  a s e p a r a t e  p o d )  r u n n e r .  
~L/ T h r e e  p l a n t s  b u n c h ,  an  a d d i t i o n a l  p l a n t  r u n n e r .  

g e n e ,  to  be  c a l l e d  Hb 5 ( H b  3 and  Hb 4 w e r e  a s s i g n e d  

to o t h e r  m a t e r i a l s  by  C o f f e l t  ( 1 9 7 4 ) ) .  It i s  p r o p o s e d  

t h a t  t h e  g e n o t y p e s  o f  t h e  t e s t  c u l t i v a r s  a r e :  

V4 = [ V 4 ] H b l H b l ,  h b 2 h b  2, h b s h b  5 

VSM = [ 0 ]  h b l h b l ,  H b 2 H b  2, h b 5 h b  5 

HG1 = [ G ] h b l h b  t ,  h b 2 h b  2, H b 5 H b  5 �9 

A c c o r d i n g  to t h e  F 1 a n d  F 2 d a t a  ( T a b l e s  1, 2) 

Hb  5 i n t e r a c t s  w i t h  Hb  I a n d  Hb 2 in  m u c h  t h e  s a m e  

fashion.as the latter two interact with each other in 

the [V4] and [0] plasmons. In the [G] plasmon Hb 2 

and Hb 5 are complementary, while in the [0] plas- 

rnon they are usually additive: three or four domi- 

nant alleles, in any combination, are needed to pro- 

duce the runner phenotype. In the [V4] plasmon Hb I 

and Hb 5 are complementary and in the [G] plasmon 

they are additive - plants having three or four domi- 

nant alleles are runner, while the others are bunch. 

In three exceptions (240, 568 • HGI, C-501 • HGI 

and 268,494 x HGI) the F 2 segregations gave a good 
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Table 2. F: phenotypes and F2 segregations in reciprocal crosses of HGI with bunch accessions where 
reciprocals were obtained also with V4 and/or VSM, and X 2 tests 

C r o s s  ~x- F= h y b r i d s  No .  F2 p l a n t s  Ra t io  

No.  Habi t  R u n n e r  B u n c h  Total  

P 

( l d f )  

Reciprocals obtained with both 

HG1 x V4 
R e c i p .  "---/ 

HG1 • VSM K/ 
HG1 x 262 ,075  

R e c i p .  
HG1 x 262 ,123  

R e c l p .  
HG1 • 290 ,611  

R e c i p � 9  
HG1 x 298 ,866  

R e c i p .  
HG1 x 324 ,504  

R e c i p .  
HG1 x 240 ,568  

R e c i p .  

V4 and  VSM: 

4 B 36 65 
5 R 52 40 
2 R 81 67 
3 R 87 74 
4 B 64 107 
2 R 94 67 
3 B 48 100 
2 R 89 86 
2 B 37 66 
5 R 86 73 
6 B 57 106 
4 B All  B u n c h  
2 B All B u n c h  
1 R 44 92 
2 B 79 110 

R 86 
B 51 
R 88 
B 57 
R 69 
R 100 
B 46 
R 85 
B 47 

R e c i p r o c a l s  o b t a i n e d  wi th  VSM 

101 5:11 . 5 0 - . 3 0  
92 9 : 7  . 9 8 - . 9 5  

148 9 : 7  . 8 0 - . 7 0  
161 9 : 7  . 7 0 - . 5 0  
171 5 :11  . 1 0 - . 0 5  
161 9 : 7  � 9  
148 5:11 . 8 0 - . 7 0  
175 9 : 7  �9 2 0 - .  10 
103 5:11 . 5 0 - � 9  30 
159 9 : 7  � 9  
163 5:11 . 5 0 - .  30 

1 3 6  ? 
189 5:11 . 0 1 - . 0 0 1  

1 : 9  . 5 0 - . 3 0  

HG1 x C-501  2 72 158 9 : 7  
R e c i p .  1 67 118 5:11 

HG1 x 331 ,333  1 78 166 9 : 7  
R e c i p .  3 113 170 5:11 

HG1 • 239,0383-/ 6 65 134 9 : 7  
HG1 x 311 ,003  4 77 177 9 : 7  

R e c i p .  4 102 148 5:11 
HG1 x 2 5 9 , 6 7 5 i /  3 87 172 9 : 7  

R e c i p .  3 104 151 5:11 

Reciprocals obtained with V4: 

HG1 x 268,494 3 R 46 40 86 9:7 
Recip. 2 B 79 85 164 7:9 

HG1 • 290,606 1 R 94 76 170 9:7 
R e c i p .  6 B 48 112 160 5 :11  

HG1 X 290 ,680  2 R 86 74 160 9 : 7  
R e c i p .  3 B 43 94 137 5 :11  

HG1 X 259 ,583  2 R 82 78 160 9 : 7  
R e c i p .  6 B 48 78 126 5 :11  

HG1 x 280 ,688  5 R 94 76 160 9 : 7  
R e c i p .  1 B 27 46 73 5:11 

�9 7 0 -  50 
.01-  001 
�9 5 0 -  30 
. 7 0 -  5 0  

�9 3 0 -  2 0  

. 9 8 -  95 

. 9 8 - . 9 5  
�9 1 0 - . 0 5  

. 9 8 - . 9 5  

70- .  50 
30-�9 20 
90 - .80  
80- �9  
70- .  50 
98- �9  
30- .  20 
I0-.05 
90-.80 
50-�9 30 

~ Numbers are USDA P.I. Nos. 
i/ In addition to the 5 runner hybrids, one F~ plant (from a separate pod) was bunch. 
2--/ In addition to the 2 runner hybrids, one F• plant (from a separate pod) was bunch. 
3_/ F2 data, on reciprocal not available at this time. 
i/ F2 classification was difficult. 

fit with 7 runners : 9 bunch �9 Such a segregation 

could imply some variation in potency of the Hb 2 or 

Hb 5 alleles in different [0] plasmons, i.e., possible 

further plasmon variations. Or, it could imply the 

presence of alleles of Hb 2 with differing potency, 

i.e., further allelic variation. It could also be that 

there is further variability in the interactions of Hb 5 

with the plasmon and/or Hb 2. It is interesting that 

C-501 and 240,568 are from India (where HGI orig- 

inated ). 

Alternative genetic mechanisms and genotypes for 

HGI have also been explored. For example, a hy- 

pothesis that HG1 has a third plasmon [G] but in- 

stead of a third locus it has different alleles in the Hb 1 

and Hb 2 loci, ie, that it is :G: hblhb i, hblhb~, 

was tested. However, it was not corroborated by the 

data. 

On the other hand, the 3 loci mechanism which 

gave a good fit to most of the F 2 segregations in the 

crosses of bunch accessions with HG1, met with some 
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d i f f i cu l t i e s  in s tud ies  of the c r o s s e s  of HG1 with run -  

ne r  c u l t i v a r s .  These  will be s tudied f u r t h e r .  

It is  s ign i f ican t  that in a s a m p l e  of l e s s  than 50 

peanut c u l t i v a r s  at l ea s t  t h r e e  d i f fe ren t  p l a smon  types  

were  found. This may be c o m p a r e d  with eight  c y t o p l a s -  

mic  ma le  s t e r i l i t y  types  known in tobacco (Smith  1968) 

and only t h r e e  d i s t inc t ly  d i f fe ren t  male  s t e r i l i t y  p l a s -  

mon types  r e c o g n i z e d  in co rn  (Becket t  1971), desp i te  

l a r g e  s ca l e  i n v e s t i g a t i o n s .  Ev iden t ly  the p l a smon  c o m -  

ponent in the peanut growth habit s y s t e m  (whose iden-  

t i ty is s t i l l  unknown) is  mutab le .  The p l a s m o n v a r i a b i l i -  

ty r e p o r t e d  h e r e  d e m o n s t r a t e s  the h e r e d i t a r y  c o n t r i b u -  

t ion of the p l a smon  componen t s ,  that they can be 

modif ied  through muta t ions  and that v a r i a b i l i t y  for  

them may ex i s t  in the g e r m  p l a sm r e s o u r c e s  of the 

s p e c i e s .  
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