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FURTHER GENES INFLUENCING THE PENETRANCE OF GSNE b i f - 1 FOR STEM 
BIFURCATION 

Gottschalk, W. and A. Abou-Salha Institute of Genetics 
U n i v e r s i t y of Bonn, Federal Republic of Germany 

The penetrance of gene bi f-1 for dichotomous stem bifurcation, 
hornoz ygous ] y p resen t in mutant 1201A of our c o l l e c t i o n , depends on both 
errvironmentai f a c t o r s and o the r mutant genes of the genome ( 1 ) . Dur ing 
t he pas t y e a r s , f u r t h e r g e n e s w e r e found t o in f luence i t s penetrance 
p o s i t i v e l y o r n e g a t i v e l y ; some o f them a r e d i s c u s s e d i n t h e p r e s e n t 
p a p e r . The method used c o n s i s t s in comparing b i fu rca ted recombinants 
with mutant 1201A wi th regard to the penetrance of b i f - 1 . 

Mutant 1201A, t h e donor of b i f - 1 . shows a broad v a r i a t i o n of 
p e n e t r a n c e r a n g i n g b e t w e e n 22 and 84% in 20 g e n e r a t i o n s due to a 
spec i f i c environmental f a c t o r ( s ) which i s not y e t known to us. 

The 10 d i f f e r e n t recombinants s tudied can be subdivided i n t o t h r e e 
g r o u p s a c c o r d i n g t o t h e p e n e t r a n c e b e h a v i o r o f b i f - 1 ( F i g . 1 , upper 
p a r t ) . The 4 genotypes of Group I show in p r i n c i p l e the same d e g r e e of 
p e n e t r a n c e as mutant 1201A. This means tha t those mutant genes , which 

a d d i t i o n a l l y p r e s e n t i n t h e i r g e n o m e s , d o n o t i n f l u e n c e t h e 
penetrance of b i f - 1 . 

A d i f f e r e n t p i c t u r e emerges in Group I I . Recombinant RM 83 6 was 
s e l e c t e d a f t e r h a v i n g c r o s s e d t h e w a x l e s s mutant 445 w i t h R 46C, 

homozygous f o r b i f - 1 and gene e f r f o r e a r l i n e s s . In two g e n e r a t i o n s , 
the a c t i o n of b i f - 1 was not expressed ( P = 0 % ) . In the o ther th ree gene r ­
at ions t e s t ed the penetrance was e x t r e m e l y l o w , r a n g i n g b e t w e e n 2 and 

4%. Thus, t h e gene fo r waxlessness suppresses the penetrance of b i f - 1 
a l m o s t c o m p l e t e l y . A s i m i l a r b e h a v i o r was o b s e r v e d i n r e c o m b i n a n t 

RM 427 arisen in F2 of the c ro s s of mutant 176A wi th recombinant R 862, 
which i t s e l f a rose a f t e r having h y b r i d i z e d the f a s c i a t e d mutant 123 w i th 

the e a r l y f l o w e r i n g r e c o m b i n a n t R 46C. The p lan t s of RM 4 27 have the 
folowing c h a r a c t e r s : 

Stem b i f u r c a t i o n (gene b i f - 1 from R 46C) 
Early f l o w e r i n g (gene e f r from R 46C) 
Narrow l e a f l e t s and s t i p u l e s (gene dim-1 from mutant 17 6A) 

Slightly reduced in te rnode l eng th (gene shor t I from mutant 123) 
In this c o m b i n a t i o n , the penetrance of b i f - 1 ranged between 0 and 
15%. Thus, one of the o ther mutant genes present in RM 427 l i k e w i s e has 
a suppressing e f f e c t on the penetrance of b i f - 1 . 

T h e o p p o s i t e e f f e c t was observed i n 4 r e c o m b i n a n t s o f Group I I I . 
In R 177, RM 5 1 6 , and RM 1010, the penetrance of b i f - 1 va r i ed between 86 
and 100% over 3 to 10 g e n e r a t i o n s . A l l the p lan t s of RR 507 were b i f u r -
cated, i .e . f u l l p e n e t r a n c e of the g e n e . The 4 recombinants have the 

following geno typ ic c o n s t i t u t i o n s : 
R 177: Stem b i f u r c a t i o n ( b i f - 1 from 1201A) 

Reduced seed s i z e (sg. from the f a s c i a t e d mutant 489C) 
R 507: Stem b i f u r c a t i o n ( b i f - 1 from 1201A) 

Reduced seed s i z e (sg from 489C) 
Reduced in te rnode l eng th ( s h o r t - I from 489C) 

RM 516: Stem b i f u r c a t i o n ( b i f - 1 from 1201A) 
Reduced i n t e r n o d e l e n g t h ( s h o r t I from the f a s c i a t e d 
mutant 251 A) 
La t e r f l o w e r i n g (from 251 A) 

HM 1010: Stem b i f u r c a t i o n ( b i f - 1 from 1201A) 
Later f l o w e r i n g (from 489C) 
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These 4 recombinants do not have a s p e c i f i c gene in common wh ich c o u l d 
be r e s p o n s i b l e f o r s t a b i l i z i n g the penetrance of b i f - 1 . In R 177 and 
RR 507, th i s e f f e c t could be due to the p r e s e n c e of g e n e sg f o r s m a l l 
grains. This gene, however, is not present in the genomes of RM 516 and 
RM 1010. Both these genotypes beg in f l o w e r i n g a few days l a t e r than the 
mother v a r i e t y , but t h i s i s not a very r e l i a b l e t r a i t . 

The seed product ion o f the ma te r i a l t e s t e d i - g i v e n in t h e l o w e r 
part of F i g . 1. A s t rong c o r r e l a t i o n between see< y i e l d and penetrance 
o f b i f -1 could not be found , as i s e v i d e n t i f wo compare t h e r e c o m ­
binants of Group I wi th mutant 1201A. The penetrance of b i f - 1 is about 
equal t o , but the seed produc t ion of the 4 recombinants is c o n s i d e r a b l y 
lower than, that of mutant 1201A. I f , however, we compare the geno types 
o f Groups I I and I I I w i t h each o t h e r , a c e r t a i n p a r a l l e l i s m b e t w e e n 
penetrance behavior and seed p roduc t ion is e v i d e n t . At l e a s t in some of 
these genotypes, the low or high penetrance could c o n t r i b u t e to t h e low 
or the high y i e l d , r e s p e c t i v e l y . 

1. Gottschalk, W. 1978. PNL 1 0 : 1 3 . 

Upper par t : The penetrance of g e n e b i f - 1 in mutant 1201A 
( t h e d o n o r o f t h e g e n e ) and i n 1 0 r e c o m b i n a n t l i n e s 
homozygous f o r b i f - 1 and f o r o the r mutant genes . 

Lower par t : The seed produc t ion (number of seeds per p l a n t ) 
o f the 11 genotypes s tudied a s r e l a t e d t o the c o r r e s p o n d ­
ing v a l u e s o f t h e mother v a r i e t y 'D ippes Gelbe V i k t o r i a ' 
(DGV; = 100%. 

Each dot g i v e the mean va lue fo r one g e n e r a t i o n . 


