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A NEW MUTANT WITH DICHOTOMOUS STEM BIFURCATION 

Gottschalk, W. Institute of Genetics, University of Bonn 
Federa l Republ ic of Germany 

Three X-ray induced mutants of our Pisum collection (Nos. 157A, 
239CH, 1201A) show a dichotomous stem b i f u r c a t i o n r e s u l t i n g in t he f o r ­
ma t ion o f two c o r r e s p o n d i n g s tems i n t h e upper p a r t o f t h e s h o o t . 
Former i n v e s t i g a t i o n s have shown that the two po lymer ic genes b i f - 1 and 
b i f - 2 a r e r e s p o n s i b l e f o r t h i s d e v i a t i o n f r o m t h e n o r m a l s h o o t 
s t r u c t u r e . Mutants 2 3 9 C H and 1201A were found t o be g e n e t i c a l l y i d e n t i ­
ca l i n t h i s r e s p e c t , c o n t a i n i n g gene b i f - 1 . w h e r e a s mutant 157A i s 
homozygous f o r b i f - 2 . The common p e c u l i a r i t y o f the t h r e e mutants i s 
that each shows unstable penetrance of the b i f genes , ranging between 20 
and more than 80% o v e r 13-22 g e n e r a t i o n s of o b s e r v a t i o n . 

A few years ago , a four th mutant w i t h dichotomous stem b i f u r c a t i o n 
was s e l e c t e d , the mutant having a r i s e n a f t e r X-ray t reatment ( N o . 3 7 B ) . 
The p lan t s are p h e n o t y p i c a l l y i d e n t i c a l w i t h t h o s e o f t h e o t h e r t h r e e 
mutants, but the penetrance o f the b i f gene in 37B i s s t a b l e . Mutants 
1201A and 37B w e r e c r o s s e d w i t h each o t h e r i n o r d e r t o c l a r i f y t h e 
g e n e t i c c o n s t i t u t i o n of 37B. Some of the few F 1 p l a n t s a v a i l a b l e w e r e 
b i f u r c a t e d , o the r s were not . In F2 , 141 p l a n t s w e r e a v a i l a b l e , 42 o f 
them (29.8%) showing stem b i f u r c a t i o n . These f i n d i n g s demons t ra te t h a t 
the same locus i s i n v o l v e d in t h e two mu tan t s . Y e t , a s t h e y showed 
r e g u l a r l y c l e a r d i f f e r e n c e s i n t h e i r penetrance behavior i n each g e n e r ­
a t i o n s tudied so f a r , the mutant genes seem not to be i d e n t i c a l . I t i s 
suggested that they r ep resen t two a l l e l e s o f the B l f - 1 l o c u s which a r e 
p r o v i s i o n a l l y des igna ted a s b i f - 1 1 2 0 1 and b i f - 1 3 7 . M o r e o v e r , c e r t a i n 
conc lus ions on the dominance r e l a t i o n s can be drawn from t h e F1 and F2 
f i n d i n g s . As only some of the F1 and F2 p l a n t s were b i f u r c a t e d , the a l ­
l e l e b l f - 1 cannot be dominant ove r b i f - 1 1 2 0 1 . T h e r e f o r e , we pos tu l a t e 
the f o l l o w i n g order of dominance of the m u l t i p l e s e r i e s : 

In mutants 157A, 2 3 9 C H , and 1201A, a c l e a r c o r r e l a t i o n e x i s t s b e ­
tween the degree o f penetrance o f t h e b i f g e n e s and t h e y i e l d o f t h e 
p l a n t s : the higher the penetrance, the h igher the seed p r o d u c t i o n . I t 
should thus be expected that mutant 37B would show a b e t t e r y i e l d than 
the o ther three mutants o f the group because of the f u l l p e n e t r a n c e of 
i t s b i f gene . This i s , however, not the case ( y i e l d i n g c o m p a r i s o n s o f 
only f i v e g e n e r a t i o n s a r e a v a i l a b l e s o f a r f o r mutant 3 7 B ) . F i g . 1 
shows that at the mean v a l u e s f o r the t r a i t "number of seeds pe r p l a n t " 
of mutants 157, 2 3 9 C H , and 37B were approximate ly e q u a l and s i m i l a r t o 
the c o n t r o l values of the mother v a r i e t y . Only mutant 1201A was some­
what b e t t e r i f w e c o n s i d e r i t s p e r f o r m a n c e o v e r 2 2 g e n e r a t i o n s . 
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F i g . 1: The seed 
p roduc t i on o f the 
b i f u r c a t e d 
mutants 3 7 B , 
157A, 2 3 9 C H , and 

1201A i n a 
v a r y i n g number of 
g e n e r a t i o n s . 
Each do t 
r e p r e s e n t s the 
mean v a l u e f o r 
one g e n e r a t i o n as 
r e l a t e d t o the 
co r respond ing 
mean of the 
mother v a r i e t y . 
The squares a r e 
the combined 
means f o r a l l the 
g e n e r a t i o n s 
t e s t e d . 

Thus, the s t a b i l i z e d penetrance o f the b i f - g e n e d id no t r e s u l t i n t h e 
expected improvement in y i e l d . 

The d i f f e r e n c e s in the y i e l d between mutan ts 1201A and 239CH a r e 
not y e t e x p l i c a b l e . Mutant 1201A c o n t a i n s o n l y a s i n g l e mutant g e n e 
( b i f - l l 2 0 1 ) t Mutant 239CH, however, i s homozygous f o r two genes , one of 
them being b i f - 1 l 2 0 1 . The second one has a s l i g h t i n f l u e n c e on t h e 
f lower s t ruc tu re without reducing i t s f u n c t i o n o r f e r t i l i t y d i r e c t l y . 
Tne somewhat l ower y i e l d of 239CH may be r e l a t e d to the p resence of t h e 
two genes t o g e t h e r . 


