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UNUSUAL PHOTOPERIODIC REACTION OF PISUM RECOMBINANT B 112 F 
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Recombinant R 142F of our collection arose after having crossed the 
weak mutant 142B, homozygous f o r gene d g l , wi th the h i g h - y i e l d i n g f a s -
c i a t e d mutant 48 9C. Gene dgl c a u s e s a d e g e n e r a t i o n of s t i p u l e s and 
l e a f l e t s , but express ion i s delayed s o the ap ica l l e a v e s o f t h e p l a n t s 
a r e n o r m a l l y g r e e n w h e r e a s t h e b a s a l ones a r e brown and unab l e t o 
pho tosyn thes i ze . Because of t h i s d e f e c t , the seed p roduc t ion of mutant 
142B is ve ry low ( F i g . 1) and many p l a n t s produce no seeds at a l l . 

The p l an t s of recombinant R 142F a r e n o n - f a s c i a t e d ; t h u s , they do 
no t c o n t a i n one of the th ree or four genes f o r stem f a s c i a t i o n present 
in the parenta l mutant 489C. They show the f o l l o w i n g c h a r a c t e r s : 

Degenerat ing l e a v e s (gene dg l from 142B) 
Very long in te rnodes ( l ong I I I from 489C) 
S l i g h t l y reduced c h l o r o p h y l l conten t (from 489C) 
Lateness (from 489C) 
Not f l o w e r i n g under short-day c o n d i t i o n s (gene f i s from 489C) 
Under long-day f i e l d c o n d i t i o n s i n West Germany, t h e p l a n t s o f 

R 142F b e g i n f l o w e r i n g 15-16 days l a t e r than t h o s e o f t h e mother 
v a r i e t y . Mutant 489C l i k e w i s e beg ins f l o w e r i n g about 10-12 days l a t e r 
than t h e mother v a r i e t y (da ta of 1981, 1982) . However, our r e s u l t s i n 
d i c a t e tha t the g e n e s p r e s e n t in 489C and R 142F a r e no t i d e n t i c a l . 
Mutant 142B does d i f f e r from t h e mothe r v a r i e t y w i t h r e g a r d t o i t s 
f l o w e r i n g behav io r . 

The seed product ion of R 142F was e x t r a o r d i n a r i l y v a r i a b l e in the 9 
g e n e r a t i o n s t e s t ed so f a r ( F i g . 1 ) i n d i c a t i n g a s t rong i n f l u e n c e of en 
vironmental f a c t o r s . This becomes p a r t i c u l a r l y c l e a r from the va lues of 
Fg/1978 when the m a t e r i a l was grown in two d i f f e r e n t l o c a t i o n s . In 
l o c a l i t y I , the y i e l d was s i m i l a r t o the con t ro l value (DGV) whereas i t 
was 60% higher at the second l o c a l i t y . The recombinant has, in g e n e r a l , 
a cons ide rab ly higher y i e l d than mutant 142B in s p i t e of the presence of 
gene dg l for l e a f degene ra t i on . I t s p r o d u c t i v i t y i s m a i n l y due t o t he 
v i g o r o f t h e p l a n t s which o f f s e t s t h e e x p r e s s i o n o f d g l . Thus, the 
n e g a t i v e s e l e c t i o n va lue of gene dg l could be s t r o n g l y improved by com
bining i t w i th s p e c i f i c o the r mutant genes o f the genome. 

Under short-day phyto t ron c o n d i t i o n s (12 hr l i g h t , 12 hr d a r k n e s s ; 
n i g h t t e m p e r a t u r e 15, day temperature 25 C ) , p l an t s of 489C and R 142F 
did not f l o w e r whereas 142B and the mother v a r i e t y showed normal f l o w e r 
i n g b e h a v i o r . S i x t y - o n e days a f t e r sowing ( t h e con t ro l p l an t s a l ready 
had w e l l developed p o d s ) , the phyto t ron c o n d i t i o n s were changed to l o n g -
day (18 hrs l i g h t , 6 hrs d a r k n e s s ) . Three weeks l a t e r , mutant 489C had 
f l o w e r buds, but R 142F did n o t show any f l o w e r bud f o r m a t i o n . Even 
a f t e r more than 5 weeks in l o n g - d a y s , the R 142F p l a n t s showed no s ign 
o f f l o w e r i n i t i a t i o n and t i ny f o l i a g e l e a v e s were present e x c l u s i v e l y a t 
t h e i r ap i ca l growing p o i n t s . 

In a second t r i a l , the genotypes were grown under permanent l i g h t 
whe rea s t h e o the r phyto t ron c o n d i t i o n s remained unchanged. Mutant 4890 
began f l o w e r i n g 15 days, and recombinant R 142F 30 days, l a t e r than t he 
mother v a r i e t y . The v e r y t a l l p l a n t s o f R 142F formed t h e i r f i r s t 
f l o w e r s a t t h e 37th n o d e , a n u n u s u a l l y h i g h number u n d e r t h e s e 
c o n d i t i o n s . I n t h e f i e l d , the f i r s t f l o w e r s were produced a t the 22nd 
node, the t o t a l number of in te rnodes at the end of on togenes i s being 28. 
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The non- f lower ing of mutant 489C in short-day is due to the a c t i o n 
of gene f i s c o n t r o l l i n g the pho tope r iod ic behav io r . Recombinant R 142F 
o b v i o u s l y has t h e same gene . I t i s , however, n e g a t i v e l y inf luenced by 
another mutant gene c a u s i n g a v e r y l a r g e d e l a y i n t h e i n i t i a t i o n o f 
f l o w e r i n g under p h o t o p e r i o d i c c o n d i t i o n s which a l low f l o w e r i n g o f the 
two genotypes . Furthermore, t h e c o m p a r i s o n of t he da t a o f f i e l d and 
p h y t o t r o n p l a n t s shows t h a t t h e f l o w e r i n g b e h a v i o r o f R 142F i s i n 
f luenced no t o n l y b y t h e p h o t o p e r i o d but i n a d d i t i o n b y a n o t h e r 
environmental f a c t o r , probably temperature . 

Fig. 1. Seed production of mutants 142B, 489C and recombinant R 142F in 
r e l a t i o n to DGV under German long-day f i e l d c o n d i t i o n s . Each 
dot r e p r e s e n t s t h e mean v a l u e for the t r a i t "number of seeds 
per plant" fo r one g e n e r a t i o n . 


