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FASCIATION AND HETEROSIS IN PEA ( I I I ) 

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

Another six thousand plants have been devoted to the problem of 
f a s c i a t i o n and h e t e r o s i s , l e a d i n g t o d e f i n i t i v e r e s u l t s . 
I . S ix f a s c i a t e d l i n e s , each w i t h a d i f f e r e n t stem l e n g t h , were crossed 

to a common l i n e , 'D ippes Gelbe V i k t o r i a ' ( n o n - f a s c i a t e d ) : 
a) 489 C x mother v a r i e t y Dippes Gelbe V i k t o r i a (DGV) 
b ) 251 A x DGV 
c ) R 710 x DGV 
d ) R 875 x DGV 
e) Mutant 1/74 ( o f V a s i l e v a ' s c o l l e c t i o n ) x DGV 
f ) Mutant V I / 1 0 ( o f V a s i l e v a ' s c o l l e c t i o n ) x DGV 

Dominance f o r super ior length was evidenced by 3:1 s e g r e g a t i o n s in 
F3 and backcrosses of l o n g , nonfasc ia ted recombinants , d e r i v e d f rom t h e 
h e t e r o t i c hyb r id s , w i th Dippes Gelbe V i k t o r i a ( i n c l u d i n g s e g r e g a t i o n s ) . 
Since the degree o f hybrid v i g o r v a r i e d w i t h the f a s c i a t e d l i n e s used , 
i t can be concluded tha t the dominant genes f o r l eng th were c o n t r i b u t e d 
by the f a s c i a t e d paren ts . The f o l l o w i n g f a c t s show t h a t t h e f a s c i a t a 
genes themselves a re r e s p o n s i b l e f o r t h e s u p p r e s s i o n o f t h e dominant 
genes i n the f a s c i a t e d l i n e s : 

a) Originally long lines are shortened by fasciation. The 
o r i g i n a l l eng th can be rega ined by recombinat ion . Example: F1 
mutant 1/74 x R 46 C was as l o n g as m u t a n t ' s 1 /74 m o t h e r 
v a r i e t y 'Ramonski ' , the l eng th o f which c o u l d be r e g a i n e d by 
recombinat ion . 

b) The r e c e s s i v e f a s c i a t a genes cause growth anomal ies , shor tening 
s e v e r a l in t e rnodes but never e l o n g a t i n g them in comparison w i t h 
the long recombinants . 

c ) H e t e r o z y g o t e s s e g r e g a t i n g f o r o n l y one f a s c i a t a g e n e a r e a s 
long as the r e l a t e d nonfasc ia ted homozygous l i n e s but t h e f a s ­
c i a t e d l i n e s are sho r t e r . 

d ) F u l l l e n g t h has o n l y b e e n r e g a i n e d i n n o n f a s c i a t e d 
recombinants . 

No h e t e r o t i c st imulus of he te rozygous f a s c i a t a genes could be found 
by the d i f f e r e n t methods app l i ed ( 1 ) . 
I I . Seed product ion , a po lygen ic t r a i t , showed many i n t e r a c t i o n s w i t h 
genes f o r other cha rac te r s , l e a d i n g t o a more c o m p l i c a t e d s i t u a t i o n . 
There i s no doubt, however, tha t seed p r o d u c t i o n can a l s o be a f f e c t e d 
s t r o n g l y by f a s c i a t i o n . Three d i f f e r e n t cases can be c i t e d a t p r e s e n t , 
where t h e h igh s eed p r o d u c t i o n o f t h e h y b r i d s h a s b e e n f i x e d i n 
recombinants: R 710 x DGV, Mut 1/74 x DGV, and, in p a r t , 478 C x DGV. 
For the l a t t e r , t h e r e s u l t s w e r e c o n t r a d i c t o r y d u r i n g t h e l a s t two 
y e a r s . In 1980 a recombinant was as p r o d u c t i v e as t h e h y b r i d ; in 1981 
the l a t t e r surpassed the former. C r o s s i n g h i g h l y r e p r o d u c t i v e r ecom­
binants ( d e r i v e d from the h e t e r o t i c h y b r i d s ) wi th DGV has l e d to hybrids 
which compare f a v o r a b l y wi th the b e t t e r parent . 

A l l th ings c o n s i d e r e d , t h e i n v e s t i g a t i o n o f some 15 ,500 p l a n t s 
( i n c l u d i n g more than 40 d i f f e r e n t hybr id s t o c k s w i t h r e p l i c a t i o n of a 
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few outstanding cases and s e g r e g a t i o n and s e l e c t i o n from F2 - F5, w i t h 
backcrosses and t h e i r s e g r e g a t i o n s ) d u r i n g t h e l a s t t h r e e and a h a l f 
years has c l e a r l y poin ted t o r e c e s s i v e e p i s t a s i s and dominance a s t h e 
main causes o f the h e t e r o s i s observed in c rosses o f f a s c i a t e d w i t h non­
fasc ia ted l i n e s . 

1. Loenning, W. E. 1982. Theor . App l . Genet, ( i n p r e s s ) . 

THE INHERITANCE OF THE ABILITY TO REGENERATE PLANTS FROM CELL CULTURES 

OF PISUM SATIVUM L. — A PRELIMINARY ANALYSIS 

Malmberg, R. L. Cold Spring Harbor Lab, Cold Spring Harbor, NY USA 

Previously we had reported that certain wild or primitive forms of 
peas had some a b i l i t y t o r e g e n e r a t e from c a l l u s c u l t u r e s ( 1 , 2 ) . 
S p e c i f i c a l l y , two l i n e s obta ined from G. A. Marx ( B 7 7 - 2 5 9 and B 7 7 - 2 7 6 ) 
were found to be ab le to g i v e r i s e to whole p l an t s when e p i c o t y l d e r i v e d 
c a l l u s was s h i f t e d to shoot inducing medium a f t e r as l o n g as s i x months 
i n cu l tu r e ; however, these l i n e s showed an i n c r e a s i n g d i f f i c u l t y i n o b ­
ta in ing r e g e n e r a t i o n a s a f u n c t i o n o f t i m e , r e q u i r i n g p r o g r e s s i v e l y 
longer incubat ions on shoot medium to g i v e r i s e to r e g e n e r a t i o n e v e n t s . 
A l s o , because the pea c a l l u s grew v e r y s l o w l y , w i t h d o u b l i n g t i m e s on 
the order of three to four weeks, the s ix months r e g e n e r a t i o n window d id 
not r e f l e c t ve ry many c e l l d i v i s i o n s . Thus t h e a b i l i t y t o r e g e n e r a t e 
from c u l t u r e s was v e r y l i m i t e d . In t h i s note we r e p o r t some p r e l i m i n a r y 
r e s u l t s of c ros se s between one of the r e g e n e r a t i n g l i n e s (B77-259) and a 
non-regenerat ing m u l t i p l y marked l i n e (A1078-234-0) a l s o k i n d l y p rov ided 
by G. A. Marx. A p a r t i a l g e n e t i c c h a r a c t e r i z a t i o n of these l i n e s i s as 
f o l l o w s : 

By standard c ross ing methods we cons t ruc ted F1, F2, and b a c k e r o s s 
gene ra t ions . A s p r e v i o u s l y d e s c r i b e d ( 1 , 2 ) s e e d s t o b e t e s t e d f o r 
t h e i r c a l l u s / r e g e n e r a t i o n a b i l i t y were surface s t e r i l i z e d and germinated 
on an agar medium. The e p i c o t y l s were d i s s e c t e d ou t two to t h r e e days 
l a t e r and cul tured on c a l l u s medium f o r four to s i x months, a f t e r which 
they w e r e t r a n s f e r r e d t o s h o o t i n d u c i n g m e d i u m . S u c c e s s f u l l y 
regenerated shoots were then roo ted and t r a n s f e r r e d to s o i l and g r o w t h 
chamber c o n d i t i o n s wi th a g r e a t dea l o f c a r e a t i n i t i a l l y k e e p i n g t h e 
humid i ty h i g h . Two p r o b l e m s w i t h t h i s e x p e r i m e n t a l d e s i g n seem 
unavoidable . F i r s t , the assay f o r r e g e n e r a t i o n p o t e n t i a l can r e q u i r e as 
much a s t w e l v e months , e . g . s i x months i n c u l t u r e , f o u r months t o 
regenera te shoots , two months t o ob ta in r o o t s plus t r a n s p l a n t t o s o i l . 
This i s b e f o r e any l i n k a g e d a t a c o u l d be o b t a i n e d by m o n i t o r i n g t h e 
growth of the p lan ts and s co r ing t he markers. Second, n o n - r e g e n e r a t i n g 
c a l l i cannot be scored a t a l l f o r the whole p l an t markers, thus we l o s t 
a subs tan t ia l p o r t i o n of the l i n k a g e data that was present in the seeds . 
I n i t i a l data i nd i ca t ed that the re was no maternal e f f e c t so s u b s e q u e n t 
data have been poo led . 


