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S u m m a r y  r The genet ic  r e l a t i onsh ip s  of t h r e e  c h l o r o p h y l l - d e f i c i e n t  mutant  peanuts ,  l u t e s c e n s  ( lu ) ,  au reus  
(a__u_u), and v i r e s e e n t  (v) w e r e  s tudied under  f ie ld  and g r eenhouse  condi t ions .  The F~ plants  f r o m  c r o s s e s  be -  
tween these  mutants  p roduced  phenotypica l ly  normal  g r e e n .  In F~, a u r e u s  • v i r e s c e n t  s e g r e g a t e d  675 n o r m a l  
g r e e n  : 225 v i r e s c e n t  : 45 a u r e u s  : 15 v i r e s c e n t  au reus  : 64 seed l ing  l e tha l ,  and l u t e s c e n s  • v i r e s c e n t  s e g -  
r ega t ed  45 n o r m a l  g r e e n  : 15 v i r e s c e n t  : 3 l u t e s c e n s  : 1 seed l ing  l e tha l .  (Lutescens  peanuts  w e r e  seed l ing  
le thal  in the f i e ld .  ) As p r e v i o u s l y  r e p o r t e d ,  the F2 of a u r e u s  x l u t e s e e n s  gave  225 norma l  g r e e n  : 15 au reus  : 
15 l u t e s c e n s  : 1 seed l ing  l e tha l .  The t h r e e  c h l o r o p h y l l - d e f i c i e n t  f a c to r s  (a._.~u, lu ,  and v)  show independent  in-  
h e r i t a n c e .  The r e c e s s i v e  combina t ions  f rom the pa ren ta l  types between au reus  and vi r '~scent  and between au-  
r eus  and l u t e s c e n s  would p roduce  plants  with a combina t ion  of t h e i r  r e s p e c t i v e  pa ren ta l  c h a r a c t e r i s t i c s ,  but 
the r e c e s s i v e  combina t ion  be tween l u t e s c e n s  and v i r e s c e n t  was n e a r l y  a lbino.  The v-au and lu -au  seed l ings  
have a l o n g e r  l i fe  span than the z~-lu s eed l i ng  has .  The genotypes  fo r  the t h r e e  mutants  a r e  t en ta t ive ly  i den t i -  
f ied as l u t e s c e n s  W Au~.Au~. Au2Au~ lu:L lu., luz  lu2 L~.L:LL~L~ , a u r e u s  W au lau•  au2au~ Lu:~ Lu~ Lu~Lu2 LzL~. 
Z212, and v i r e s c e n t  vv Au~.Au• Au2Au~ lu~ lu~. Lu2Lu~ l~l~. L2L2.  
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In t roduct ion  

In i n f r a s p e c i f i c  hybr id iza t ions  be tween Araehis 

hypogaea ssp. hypogaea and A.hypogaea ssp. fasti- 

giata v a r .  vulgaris, l e tha l s  that r ange  f r o m  zygot ic  

s t age  to ye l low seed l ing  a r e  usua l ly  o b s e r v e d  in the 

F 2 gene ra t i on  under  f ie ld  condi t ions .  A r e v i e w  on 

c h l o r o p h y l l - d e f i c i e n t  i nhe r i t ance  in th is  c rop  has  

been made  by H a m m o n s  (1973) .  

The ob j ec t i ve  of this  study was to e x a m i n e  the in -  

h e r i t a n c e  model  and to d e t e r m i n e  the gene t ic  r e l a -  

t ionship  of t h r e e  ch lorophyl l  def ic ien t  mutants  in 

peanu t s .  

M a t e r i a l s  and Methods  

Three  c h l o r o p h y l l - d e f i c i e n t  mutants ,  v i r e s c e n t ,  au-  
r e u s ,  and l u t e s c e n s ,  and the n o r m a l  g r e e n  k r i a k l e  
l ea f  peanut ,  w e r e  s tud ied .  V i r e s c e n t ,  which o r i g i -  
nated  f r o m  a r a d i a t i o n - i n d u c e d  mutat ion ( W . C .  G r e -  
go ry ,  pe r sona l  c o m m u n i c a t i o n ) ,  shows the ye l l ow -  
i s h - l i g h t - g r e e n  in the seed l ing  s t age  and the young 
l e a f l e t s  with somewha t  albino r a c h i s e s  and m id r ib ,  
as  r e p o r t e d  by Pa t i l  and B o r a  (1963) and Pa t i l  (1969) .  

Young l ea f l e t s  b e c o m e  g r e e n e r  with age,  s t a r t i n g  f r o m  
the tip and around the m i d r i b s .  The youngest  t h r e e  to 
four  l e a v e s  cont inue to be c h l o r o p h y l l - d e f i c i e n t ,  but 
the l ower  l e a v e s  appea r  to be n o r m a l  g r e e n .  Bened ic t  
and Ke t r ing  ( 1 9 7 2 )  r e p o r t e d  that  ch lorophyl l  s y n t h e :  
s i s  in the v i r e s c e n t  l e a v e s  shows a 72-hour  lag p e r i -  
od be fo re  the onset  of a phase  of rap id  ch lorophyl l  
accumula t ion  as c o m p a r e d  to the n o r m a l  g r e e n  l e a v e s .  
The change to g r e e n  is  has tened  as  t e m p e r a t u r e  in -  
c r e a s e s  and sunl ight  i n t e n s i f i e s .  A u r e u s ,  which was 
found in a plot of PI  268637 (Stone 1968), has young 
l e a v e s  of no rma l  g r e e n  c o l o r  that turn  ye l low as  the 
l ea f  a g e s .  Lu tescens  0026 was i so l a t ed  f r o m  F~ p r o -  
geny of the c r o s s  PI 259662 • k r ink le  l ea f  (Tai and 
Todd 1972).  Kr ink le  l u t e s c e n s  was found in a n u r s e r y  
plot of PI  234422 (Tripp 1968).  Both l u t e s c e n s  mu-  
tants  show a pa le  g r e e n  l e a f - c o l o r  throughout  all  
s t a g e s  of l ea f  deve lopm en t .  Lu tescens  0026 has  
smooth  l e a f l e t s ,  w h e r e a s  k r i nk l e  l u t e scens  has 
c r i n k l e d  l e a f l e t s .  K r ink l e  l ea f  (Hammons  1964) has 
c r i nk l ed  l e a f l e t s  with no rma l  g r e e n  c o l o r .  

C r o s s e s  among  mutants  and with n o r m a l  g r e e n  
w e r e  made  in the g r e e n - h o u s e .  F~ plants  w e r e  grown 
e i t h e r  in the g r eenhouse  o r  in the f ie ld  as  n e c e s s a r y  
to deve lop  F~ s e e d s .  F o u r  F2 popula t ions ,  two each 
f r o m  a u r e u s  • v i r e s c e n t  (C 298-2 and C 2 9 8 - 3 ) a n d  
k r i n k l e  • v i r e s c e n t  (C 296-2 and C 296-3)  w e r e  
f i e l d - g r o w n ;  the o the r  F~ ' s  w e r e  grown in the g r e e n -  
house  for  phenotypic  c l a s s i f i c a t i o n .  To e n s u r e  uni -  
f o r m  g e r m i n a t i o n ,  the F~ s e e d s  w e r e  t r e a t e d  with 
e thy lene  and kept fo r  24 hours  in the seed  g e r m i n a t o r .  

F~ phenotypic f r e q u e n c i e s  w e r e  t e s t ed  with c h i -  
s q u a r e  for  g o o d n e s s - o f - f i t  to p roposed  gene t i c  r a t i o s .  
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R esu l t s  and Di scus s ion  

In the v e r y  e a r l y  seed l ing  s t age ,  both l u t e s c e n s  and 

v i r e s c e n t  plants  a r e  a "whi te"  phenotype s i m i l a r  to 

a lbino,  but p igment  deve lopment  c h a r a c t e r i z e s  t he i r  

d i f f e r e n c e s  not only f r o m  albino,  but a l so  f r o m  each 

o the r  as  soon as  l ight  i n t ens i f i e s  and t e m p e r a t u r e  in -  

c r e a s e s .  Aureus  plants  begin as no rma l  g r e e n  s e e d -  

l ings .  The c o m p l e t e  deve lopment  of the ch lorophyl l  

type is  bes t  seen  in the m a t u r e  p lant .  However ,  the 

golden ye l low c h a r a c t e r  of this  mutant  type appea r s  

in the co ty ledons  at the seed l ing  s t age .  The au reus  

co ty ledons  a r e  golden ye l low at c r ack ing  t i m e ,  but 

they turn  g r e e n  a f t e r  e x p o s u r e  to l igh t .  The c h l o r o -  

phyll p igment  p e r s i s t s  app rox ima te ly  two weeks and 

then d e c o m p o s e s ,  l eav ing  the co ty ledons  ye l low 

aga in .  Aureus  can be d i s t inguished  unambig ious ly  

f r o m  g r e e n  as  s e e d l i n g s .  

Inhe r i t ance  and Genet ic  F a c t o r s  fo r  the Three  

Chlorophyl l  Mutants  

1. Luteseens. Both l u t e s c e n s  0026 and k r ink le  l u t e s -  

cens  have  been found gene t i ca l ly  by Tai et a l .  (1970) 

to be double r e c e s s i v e  to n o r m a l  g r e e n .  The F 2 p lants  

f r o m  n o r m a l  g r e e n  • l u t e scens  s e g r e g a t e d  for  g r e e n  

and l u t e s c e n s  in a 15:1 r a t i o .  Both mutants  have an 

ident ica l  genotype fo r  the c h l o r o p h y l l - d e v e l o p m e n t  

f a c t o r s .  

Two s y m b o l s ,  LUllUlLU2ZU2 , have been a s s igned  

for  the g r e e n - l u t e s c e n s  r e l a t i onsh ip .  

2. Antaeus. The a u r e u s  • n o r m a l  g r e e n  (k r ink le )  

c r o s s  gave 15 g r e e n :  1 au reus  in F 2 (Table 1) as  

p r e v i o u s l y  obta ined by Mat lock et a l .  ( pe r sona l  c o m -  

mun ica t i on ) .  Two f ac to r i a l  p a i r s ,  AUlaUlAU2au 2, w e r e  

p r e v i o u s l y  a s s i g n e d  (Tai et a l .  1970).  

3. VireseenV. This c h a r a c t e r  is  e x p r e s s e d  as a 3:1 

r e c e s s i v e  (Table 2) .  Another  phenotypic  c l a s s ,  albino 

seed l ing ,  which is  l e tha l ,  was p roduced  in the F 2 pop-  

ulat ion f r o m  c r o s s e s  be tween k r ink le  and v i r e s c e n t .  

The phenotypic s e g r e g a t i o n  ra t io  for  g r e e n :  v i r e s c e n t :  

le tha l  is  45: 15: 4, but d i f fe ren t i a l  v iab i l i ty  of the 1 ethal 

phenotype was p r e s u m a b l y  r e s p o n s i b l e  fo r  the v a r i a b l e -  

n e s s  of c h i - s q u a r e  fo r  d i f fe ren t  p r o g e n i e s  f r o m  the 

s a m e  c r o s s - c o m b i n a t i o n .  The a b e r r a n t  s e g r e g a t i o n  

may be a t t r ibu ted  to the fact  that the v i r e s c e n t  used  
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Table 1. Fe phenotypes  and X 2 ana ly se s  fo r  l ea f  co lo r  
in the peanut c r o s s  k r ink le  • au reus  

2 F r e q u e n c y  X 

Popula t ion  G r e e n  Aureus  ( 15: 1 ) P 

C 302-1 435 27 0.130 .718 
C 302-2 515 30 0 .517  .473 
Poo led  950 57 0 .597 .440 
Homogene i ty  - - 0 .049 .824 

for  th is  r e s e a r c h  is  a r ad i a t i on - induced  mutant .  Such 

gene t ic  a b e r r a t i o n  has p r e v i o u s l y  been d e s c r i b e d  by 

Gus ta f s son  (1938) and Loesch and H am m ons  (1968) .  

M o r e o v e r ,  Hull (1937) found de f i c i enc i e s  of ye l low 

seed l in s  and sugges ted  pos s ib l e  c a u s e s  as  unequal 

n u m b e r s  of  e f fec t ive  g a m e t e s  o r  d i f fe ren t ia l  v i a b i l i -  

ty of zygo tes .  The gene symbol  v, dev i sed  by Pa t i l  

(1969, 1973) for  the g r e e n - v i r e s c e n t  r e l a t i on  was 

adapted in th is  s tudy.  

B e c a u s e  ne i t he r  pa ren t  could p roduce  the albino 

( le tha l )  seed l ing  pe r  se ,  each  pa ren t  p r e s u m a b l y  

con t r ibu ted  a le tha l  f ac to r .  Based  upon the p r e s en t  

r e s u l t s  and t he i r  botanical  types ,  the le thal  seed l ing  

genotypes  LiL l l2 l  2 and llZ1L2L 2 might be a s s igned  

r e s p e c t i v e l y  to k r ink le  and v i r e s c e n t .  The comple t e  

genotypes  might  be vv ZlZ1L2L2 fo r  v i r e s c e n t  and 

7V LILI~2I  2 for  k r i n k l e .  

I n t e r r e l a t i o n  Be tween  the Aureus  and V i r e s c e n t  Types 

It has  been shown that v i r e s c e n t  is  a s i m p l e  r e c e s s i v e  

and au reus  i s  a doubly r e c e s s i v e  to n o r m a l  g r een  and 

F 1 p lants  a r e  g r e e n .  Under  cool t e m p e r a t u r e  and low 

l ight  in tens i ty ,  the f i r s t  two new young l e a v e s  on the 

F i plant show the " v i r e s c e n t "  c h a r a c t e r i s t i c s ,  but 

th is  l e s s  d is t inc t  c h a r a c t e r  van i shed  as  soon as the 

l e a v e s  b e c a m e  o l d e r .  In the F 2 gene ra t ion ,  f ive  d i s -  

t inct  types  of plants  w e r e  r e c o g n i z e d  (Table 3 ) .  Two 

w e r e  pa ren ta l  types ,  one was l ike  the F 1 hybr id ,  and 

two w e r e  en t i r e ly  new types .  One was a r e - c o m b i n a -  

t ion of the two r e c e s s i v e s ,  v i r e s c e n t - a u r e u s ;  the 

o the r  was l e tha l .  Although v i r e s c e n t - a u r e u s  p lants  

r e s e m b l e  v i r e s c e n t  in the e a r l y  seed l ing  s t age ,  be -  

c ause  of t he i r  poor  v i g o r ,  " a u r e u s "  t r a i t  b e c o m e s  
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F r e q u e n c y  • X~ 

P o p u l a t i o n  G r e e n  V i r e s c e n t  L e t h a l  ( 45 : 15 : 4 ) P ( 3 : 1 ) * P 

C 2 9 6 - 1  477 164 16 16.  451 . 0 0 0 3  0 .  117 
C 2 9 6 - 2 r  240 92 20 1. 5096 . 4 7 0  0 . 3 0 1  
C 2 9 6 - 3  r 342 103 14 8 . 8 5 7 4  . 0 1 2  0 . 8 1 6  
P o o l e d  1059 359 50 2 0 . 3 5 4 8  . 0 0 0 0 1  0 . 0 7 6  
H o m o g e n e i t y  - 6.  4632  . 0 4 9  2. 158 

. 9 4 3  

. 521  

. 6 6 5  

. 9 6 2  
�9 707 

* L e t h a l  p l a n t s  e x c l u d e d  
F i e l d - g r o w n  

T a b l e  3.  Fe p h e n o t y p e s  a n d  X ~ a n a l y s e s  f o r  l e a f  c o l o r  in  t h e  p e a n u t  c r o s s  v i r e s c e n t  • a u r e u s  ( E x p e c t e d  
r a t i o  = 6 7 5 : 2 2 5 : 4 5 : 1 5 : 6 4 )  

F r e q u e n c y  

Virescent 
P o p u l a t i o n  G r e e n  V i r e s c e n t  A u r e u s  - A u r e u s  L e t h a l  X ~ P 

C 2 9 8 - 1  296 87 15 6 16 6 . 2 7 6  � 9  
C 2 9 8 - 2 r  366 96 21 6 29 5 . 3 6 3  . 2 5 2  
C 2 9 8 - 3 t  394 149 18 12 18 1 6 . 3 4 1  . 0 0 3  
P o o l e d  1056 332 54 24 63 5 . 0 4 7  . 2 8 3  
H o m o g e n e i t y  - - - 2 2 . 9 3 3  . 0 0 4  

t F i e l d  g r o w n  

e v i d e n t  m u c h  e a r l i e r  t h a n  wou ld  b e  u s u a l .  Due  to 

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

t y ,  r a n g i n g  f r o m  t h e  s e e d l i n g  l e t h a l  to  m a t u r e - p l a n t  

u n d e r  f a v o r a b l e  g r e e n h o u s e  c u l t u r e .  U n d e r  f i e l d  c o n -  

d i t i o n s ,  a l l  v i r e s c e n t - a u r e u s  p l a n t s  d i e d  a s  s e e d l i n g s .  

A s  n o t e d  p r e v i o u s l y  f o r  c r o s s e s  b e t w e e n  k r i n k l e  

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

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

c a r r y  l e t h a l  g e n e ( s ) .  W e  a s s u m e d  t h a t  a u r e u s  a n d  

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

a r e  S p a n i s h  (A.hypvgaea s s p .  fastigia~a v a r .  ' v u l g a -  

r i s  ' ) t y p e .  

B a s e d  on  t h e  r e s u l t s  of  o u r  s t u d y ,  t h e  F 1 g e n o t y p e  

Vv AUlaUlAU2au2 L1Z1L212 w as  p r o p o s e d .  F 2 p r o -  

g e n i e s  of  g r e e n ,  v i r e s c e n t ,  a u r e u s ,  v i r e s c e n t - a u -  

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

6 7 5 : 2 2 5 : 4 5 : 1 5 : 6 4 .  W h i l e  t h e  d a t a  s h o w n  in  T a b l e  3 do 

no t  f i t  t h i s  r a t i o  c l o s e l y ,  t h e  d e v i a t i o n s  m a y  b e  l a r g e -  

ly  e x p l a i n e d  by  t h e  d e f i c i t  o f  l e t h a l s .  L e t h a l i t y  m a y  

occur anytime from zygotic to seedling stage, but 

only the seedling lethals are detected and counted. Ac- 

cording to the hypothesis, the double recessive fac- 

tors ZIZI Z2Z2 produces lethality, irrespective of 

other chlorophyll factors present. Theoretically~ the 

c r o s s  wou ld  g i v e  27 g e n o t y p e s  of  l e t h a l i t y ,  d e p e n d -  

i ng  on  t h e  c o m b i n a t i o n  o f  t h e  o t h e r  t h r e e  c h l o r o p h y l l  

f a c t o r s  (V, Au 1 a n d  An2). Hul l  ( 1 9 3 7 ) a l s o  s u g g e s t e d  

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

e n t i a l  v i a b i l i t y  of  z y g o t e s  c o u l d  c a u s e  t h e  d e f i c i e n c y  

of  y e l l o w  s e e d l i n g s .  F u r t h e r m o r e ,  t h e  p o s s i b i l i t y  of  

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

p r e v i o u s l y  i n  t h e  k r i n k l e  • v i r e s c e n t  c r o s s .  I t  m i g h t  

a c t  t h e  s a m e  way in  c a u s i n g  a b n o r m a l  s e g r e g a t i o n  in  

t h e  F 2 of  v i r e s c e n t  • a u r e u s .  

I n t e r r e l a t i o n  B e t w e e n  t h e  L u t e s c e n s  a n d  V i r e s c e n t  

T y p e s  

In crosses between lutescens and lirescent, the F 1 

plants were green, but the virescent (not lutescens) 

characteristic could be seen in the first one and two 

young leaves on these plants under favorable condi- 

tions. The F 2 segregated four apparent types -- 

green, virescent, lutescens, and the new combina- 

tion seedling lethal. The latter died in the early seed- 

ling stage, but could be identified. At first, the seed- 

lings were nearly albino, but low concentration of 
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T a b l e  4.  F~ p h e n o t y p e s  a n d  X ~ a n a l y s e s  f o r  l e a f  c o l o r  in  two p e a n u t  c r o s s e s ,  l u t e s c e n s  0026  • 
v i r e s c e n t  (C 321)  a n d  k r i n k l e  l u t e s c e n s  • v i r e s c e n t  (C 322)  ( E x p e c t e d  r a t i o  = 45:  1 5 : 3 :  1) 

Frequency 

P o p u l a t i o n  G r e e n  V i r e s c e n t  L u t e s c e n s  L e t h a l  X e P 

C 3 2 1 - 1  57 16 5 1 0 . 8 7 8  
C 3 2 1 - 2  105 37 7 6 5 . 4 5 4  
P o o l e d  162 53 12 7 3 . 2 1 3  
H o m o g e n e i t y  - 3 . 1 1 9  

C 3 2 2 - 1  46 14 6 2 3 . 6 1 3  
C 3 2 2 - 2  51 22 5 4 7 . 2 8 8  
P o o l e d  97 36 11 6 8 . 6 4 4  
H o m o g e n e i t y  - - 2.  257 

.831  
�9 142 
�9 360 
�9 374 

. 316  

.063 

. 0 4 5  
�9  

P o o l e d  t o t a l  259 89 23 13 1 0 . 0 1 5  . 0 1 8  
H o m o g e n e i t y  - 7 .  218 . 6 1 4  

T a b l e  5�9 F2 p h e n o t y p e s  a n d  X ~ a n a l y s e s  f o r  l e a f  c o l o r  in  t h e  p e a n u t  c r o s s  a u r e u s  • k r i n k l e  
l u t e s c e n s  ( E x p e c t e d  r a t i o  = 225 :  15:  15:  1) 

Frequency 

P o p u l a t i o n  Green Aureus Lutescens Lutescens X 2 

C 3 2 3 - 1  64 3 3 0 
C 3 2 3 - 2  82 6 5 1 
P o o l e d  126 9 8 1 
H o m o g e n e i t y  

0 . 9 6 5  . 810  
1 . 1 4 2  . 7 6 7  
0 .  403 . 9 4 0  
1 . 7 0 4  . 6 3 6  

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

c e n t  (vv) p l a n t � 9  Due  to t h e  e x t e n s i v e  a l b i n i s m ,  t h e  

n e w  b i p a r e u t a l  c o m b i n a t i o n  ( vv :lu I lu 1 lu 2 lu 2 ) d i e d  

b e f o r e  e x p r e s s i n g  t h e  l u t e s c e n s  ( lu llUllU 21u2) c h a r -  

a c t e r i s t i c  in  t h e  o l d e r  l e a v e s  e v e n  w h e n  l i g h t  a n d  

t e m p e r a t u r e  c o n d i t i o n s  w e r e  v e r y  f a v o r a b l e .  The  a c -  

t i o n  of g e n e s  "v"  a n d  "lu" on  c h l o r o p h y l l  d e v e l o p -  

mer i t ,  a s  s h o w n  in  t h i s  s t u d y ,  w a s  i n d e p e n d e n t ,  bu t  

t h a t  of  g e n e  "v"~ w h i c h  r e q u i r e s  t h e  l a g  p e r i o d  in  

c h l o r o p h y l l  a c c u m u l a t i o n  ( B e n e d i c t  a n d  K e t r i n g  

1 9 7 2 ) ,  e x t e n d s  c h l o r o p h y l l  d e f i c i e n c y � 9  T h e r e f o r e ,  

t h e  p l a n t s  d i e d  in  t h e  e a r l y  s e e d l i n g  s t a g e ,  a s  s o o n  

a s  food  s t o r e d  in  t h e  c o t y l e d o n s  w a s  e x h a u s t e d .  

F 2 p r o g e n i e s  f r o m  b o t h  l u t e s c e n s  0026  • v i r e s c e n t  

(C 321)  a n d  k r i n k l e  l u t e s c e n s  • v i r e s c e n t  (C 322)  

s e g r e g a t e d  in  t h e  r a t i o  of  45 g r e e n  : 15 v i r e s c e n t  : 

3 l u t e s c e n s  : 1 l e t h a l  w i t h  a f a i r l y  c l o s e  f i t  a s  s h o w n  

in  T a b l e  4.  L u t e s c e n s  0026  x v i r e s c e n t ,  h o w e v e r ,  p r o -  

d u c e d  a s m a l l e r  c h i - s q u a r e  v a l u e  in  F 2 p o p u l a t i o n s  

t h a n  d i d  t h e  c r o s s  of  k r i n k l e  l u t e s c e n s  • v i r e s c e n t .  

Interrelation Between the Lutescens and Aureus Types 

E x t e n s i v e  g e n e t i c  i n v e s t i g a t i o n s  on  t h e  i n t e r r e l a t i o n  

b e t w e e n  t h e  l u t e s c e n s  a n d  a u r e u s  h a v e  b e e n  c o n d u c t e d  

b y  Tai  e t  a l .  ( 1 9 7 0 ) .  O u r  a d d i t i o n a l  r e s u l t s  a r e  s h o w n  

in  T a b l e  5. A s  h a s  b e e n  s h o w n ,  l u t e s c e n s  a n d  a u r e u s  

a r e  c o n t r o l l e d  b y  d o u b l e  r e c e s s i v e ,  d u p l i c a t e  u n l i n k e d  

l o c i ,  s y m b o l i z e d  lUl lUl lU2lu 2 a n d  aulaulau2au2 , 
respectively. F I plants from crosses between these 

mutants are all fully green, both in the seedling and 

in the mature growth stages, indicating complemen- 

tary gene action between Au and Lu�9 Four phenotypes 

occur in F2, green, aureus, lutescens, and the new 

combination lutescens-aureus, and segregation fits 

the expected 225: 15: 15: I phenotypic ratio. The pre- 

sent results confirm the previous conclusion (Tai et 

al. 1970). The new combination (lUllUllU2lu 2 

aulaulau2au 2) of the two parental types produced a 
plant with lutescens characteristics in early seedling 

stage, but the chlorophyll was gradually decomposed 
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Table 6. Gene t ic  cons t i tu t ion  of a no rma l  g r e e n  and 
t h r e e  ch lo rophy l l  def ic ien t  mutant  types  in peanuts  

Chlorophyl l  Chlorophyl l  
types  f a c t o r s  

Green 
(Krinkle) 

A u r e u s  

Lu tescens  
(0026 and 
Krinkl  e ) 

V i r e s c e n t  

VV AUlAUlAU2Au 2 LUlLUlLU2LU 2 L1Lll212 

VV aulaulau2au 2 LUlLUlLU2Lu 2 L1Ll l2I  2 

VV AUlAUlAU2Au 2 lUllUllU21U 2 LILIL2L2 

VV AUlAUlAU2Au 2 LuILUlLU2Lu 2 llliL2L2 

as l e a v e s  aged,  p r e s u m e d l y  due to the "azz" genes .  

Even  under  f a v o r a b l e  e n v i r o n m e n t s ,  "lu-au" plants  

turn golden ye l low in c o l o r  and die in the l a te  s e e d -  

l ing s t a g e .  

The seven  r e c e s s i v e  f a c t o r s  f r o m  t h r e e  mutants  

d i s c u s s e d  in this  pape r  i n t e r ac t  to give the ch lorophyl l  

a b n o r m a l i t y .  The n o r m a l  g r een  peanut plant must  

then p o s s e s s  the dominant  a l l e l e s  of t he se  f a c t o r s .  

H o w e v e r ,  u n d e s i r a b l e  a l l e l e s  can a c c u m u l a t e  in s e l f -  

po l l ina t ing  amphip lo id  s p e c i e s  if t h e r e  a r e  t r a i t s  con -  

t r o l l e d  by dup l ica te  f a c t o r s  (Ashr i  1968; Hull 1937).  

The gene t ic  cons t i tu t ion  of these  mutants  i s  p r e s e n t e d  

in Table 6. 

The p r e s e n t  data  ind ica te  that both a u r e u s  and 

l u t e s c e n s  g ive  cons i s t en t l y  b e t t e r  f i t s  of the t h e o r e -  

t ica l  s e g r e g a t i o n  r a t i o s  than does  v i r e s c e n t .  Thus, 

the v i r e s c e n t  mutant  may c a r r y  r e s idua l  background 

genotypic  changes  f r o m  c h r o m o s o m e  s t r u c t u r a l  d a m -  

age ,  w h e r e a s  the a u r e u s  and l u t e s c e n s  mutants  would 

not have  such a l t e r a t i o n s .  

The t h r e e  c h l o r o p h y l l - d e f i c i e n t  f a c t o r s  (au, lu, 

and v) show independent  i n h e r i t a n c e .  The r e c e s s i v e  

combina t ions  f r o m  the pa ren ta l  types  be tween 

aulaulau2au2 and vv and between aulaulau2au 2 and 

lu 1 lul lu21u 2 would p roduce  p lan ts  with combina t ion  

of t h e i r  r e s p e c t i v e  pa ren ta l  c h a r a c t e r i s t i c ,  but c o m -  

binat ion be tween  ~UllUllu21u 2 and vv was n e a r l y  

a lb ino .  The au reus  i s  a m a t u r e - p l a n t  type mutant and 

can o v e r c o m e  the lag  pe r iod  in ch lorophyl l  a c c u m u l a -  

t ion of both the l u t e s c e n s  (Tai and Todd 1972) and 

v i r e s c e n t  (Bened ic t  and Ke t r ing  1972) t y p e s ;  t h e r e -  

f o r e ,  the l u t e s c e n s - a u r e u s  (lu-au) and v i r e s c e n t -  

au reus  (v-au) phenotypes  a r e  e x p r e s s e d .  Lu tescens  

may not have the d i s t inc t  lag pe r iod  of  ch lorophyl l  

accumula t ion  which v i r e s c e n t  has ,  but i ts  ch lorophyl l  

a ccumula t i on  cannot i n c r e a s e  (Tai and Todd 1972). 

When these  two pa ren ta l  types  a r e  combined ,  they 

p roduce  albino through the ac t ion  of genes  "Zu" and 

"v", caus ing  i m b a l a n c e  in both ch lorophyl l  f o r m a t i o n  

and accum ula t i on .  The v'-au and lu-au seed l ings  have 

a longer  l i fe  span than the v--lu plant has .  
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