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THE BEHAVIOR OF GENE e f r FOR EARLINESS IN NEW RECOMBINANTS UNDER SHORT-
DAY PHYTOTRON CONDITIONS 

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

The reaction of gene efr under controlled short-day conditions in 
some r ecombinan t t y p e s was discussed p r e v i o u s l y ( 1 ) . In the meantime, 
new r e c o m b i n a n t s , homozygous f o r e f r but d i f f e r e n t f o r o the r mutant 
genes, have been s e l e c t e d and developed i n t o pure l i n e s . T h i r t y - e i g h t 
of them w e r e grown t o g e t h e r w i t h t h e i r mother v a r i e t y and recombinant 
R 46C ( t h e donor of g e n e e f r ) in our phytotron under shor t -day c o n d i 
tions as f o l l o w s : 11 hrs f u l l l i g h t (30,000 l u x ) ; 12 hrs darkness; 1 hr 
dim l i g h t ( 1 / 2 hour b e f o r e and 1/2 hr a f t e r f u l l l i g h t ) ; humidi ty , 60%; 
temperature, 25 C in l i g h t , 15 C in d a r k . E i g h t normal ly d e v e l o p e d 
plants per g e n o t y p e w e r e grown in M i s c h e r l i c h po ts and the number of 
days to f l o w e r i n g was r eco rded . Some other t r a i t s , such as p o s i t i o n of 
the f i r s t f l o w e r at the stem, p lan t he igh t , number and l e n g t h of i n t e r 
nodes, s eed product ion, and f resh and dry we igh t , were a l s o de te rmined . 
Their f l o w e r i n g b e h a v i o r i s g r a p h i c a l l y presented i n F i g . 1 . I n s p i t e 
of the homozygosi ty of the mate r i a l s tudied and the equal environmenta l 
c o n d i t i o n s , t h e r e was c o n s i d e r a b l e v a r i a t i o n i n number o f d a y s t o 
flower. 

The mean v a l u e fo r R 46C was 39.3 days, i n d i v i d u a l va lues ranging 
between 35 and 48 d a y s . The corresponding mean of the mother v a r i e t y 
'Dippes G e l b e V i k t o r i a ' was 53-1 days w i t h a range of 47 to 62 days . 
Thus, t h e p l a n t s of R 46C s t a r t e d f l o w e r i n g about 14 days e a r l i e r than 
fch '3 control p l an t s under the cond i t i ons of t h i s exper iment . 

Many r e c o m b i n a n t t y p e s , homozygous f o r e f r and s p e c i f i c o the r 
genes, showed about t h e same f l o w e r i n g behavior as R 46C so the o the r 
mutant g e n e s i n v o l v e d apparen t ly had l i t t l e or no i n f l u e n c e on the a c 
tion of gene e f r . A few recombinants f lowered e a r l i e r : 

Host r e c o m b i n a n t s t e s t e d , h o w e v e r , f l o w e r e d c o n s i d e r a b l y l a t e r than 
those of R 46C. D e t a i l s can be seen in F i g . 1. Some of the geno types 
began f l o w e r i n g abou t the same time as the non-ear ly mother v a r i e t y or 
even l a t e r . They a r e e a r l y due to homozygosity f o r gene ,efr . but t h i s 
gene i s n o t a b l e to m a n i f e s t i t s normal a c t i o n , presumably because o f 
i t s i n t e r a c t i o n w i t h o t h e r mutant g e n e s . M o r e o e v e r , F i g . 1 shows 
another w e l l - k n o w n f e a t u r e : the l a t e r the p lan ts f l o w e r , the g r e a t e r 
the v a r i a t i o n in days to f l o w e r . The mean value f o r R 570, f o r example, 
was 54.9 d a y s , i . e . about 15 days l a t e r than R 46C. Of the 8 p l a n t s 
studied, h o w e v e r , two f l o w e r e d s i m u l t a n e o u s l y wi th R 46C whereas the 
others were much l a t e r . The causes f o r t h i s behavior a re not y e t known, 
but they a r e o b v i o u s l y connected wi th the tendency to form t i ny f l o r a l 
buds at low nodes which do not deve lop i n t o normal f l o w e r s . 

The most i n t e r e s t i n g r e c o m b i n a n t o f the group i s R 7 1 3 . d e r i v e d 
from the c r o s s of t h e f a s c i a t e d mutant 107D x R 46C. The p l a n t s a re 
homozygous f o r t h e f o l l o w i n g g e n e s : e f r f o r e a r l i n e s s (from R 4 6 C ) ; 
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" s h o r t I " ( a h y p o s t a t i c g e n e f rom 1 0 7 D ) ; a g e n e f o r stem f a s c i a t i o n 
( f r o m 1 0 7 D ) ; a g e n e f o r d i c h o t o m o u s stem b i f u r c a t i o n ( n o t y e t sure 
whether i t is b i f - 1 from R 46C or a s i m i l a r gene from 107D). 

I n t h e s e p l a n t s f l o r a l i n d u c t i o n o c c u r r e d about the same a s i n 
R 46C. T i n y f l o r a l buds w e r e f o r m e d , but they remained undeveloped. 
T h i s h o l d s t r u e f o r a l l t h e buds p roduced b y a l l the p lan t s o f t h i s 
geno type . They a re g e n e t i c a l l y e a r l y , but they were not ab le to produce 
f u l l y d e v e l o p e d f l o w e r s . T h i s behav io r , however, occurred on ly under 
t he s h o r t - d a y c o n d i t i o n s ; under the long-day f i e l d c o n d i t i o n s o f West 
Germany R 713 f l o w e r s r i c h l y . A f t e r having changed the photoper iod in 
the p h y t o t r o n from s h o r t - to l o n g - d a y , normal f l o w e r s appeared a few 
days l a t e r . 

I t i s d i f f i c u l t t o i n t e r p r e t t h e s e f i n d i n g s . Undoubtedly, the 
p h o t o p e r i o d i s one o f t h e d e c i d i n g environmental f a c t o r s . This i s a n 
i n t e r e s t i n g example f o r the c o o p e r a t i o n of an environmental f a c t o r , the 
p h o t o p e r i o d , w i t h a s p e c i f i c mutant gene which commonly suppresses the 
a c t i o n of a gene f o r f l o w e r fo rma t ion . 

Recombinant R 173 is a l r eady the four th genotype of our c o l l e c t i o n 
which shows t h i s r e a c t i o n . These 4 recombinants a re g e n e t i c a l l y d i f 
f e r e n t f rom each o t h e r . I t i s , h o w e v e r , n o t y e t c l e a r which o f the 
mutant genes present in t h e i r genomes i s r e s p o n s i b l e f o r the suppression 
of e f r . 

F i g . 1 . The f l o w e r i n g behavior of 38 
d i f f e r e n t Pisum recombinants homozygous 
f o r g e n e e f r f o r e a r l i n e s s , under 
s h o r t - d a y p h y t o t r o n c o n d i t i o n s . Each 
d o t r e p r e s e n t s t he va lue f o r a s i n g l e 
p l a n t ; squa res a re the mean va lues f o r 
each genotype t e s t e d . The recombinants 
a r e compared to R 46C, t h e donor o f 
g e n e e f r . and t o t h e l a t e f l o w e r i n g 
mother v a r i e t y 'D ippes Gelbe V i k t o r i a ' 
(DGV) . 
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