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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 . 
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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 . 
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F 1 seeds showed no r e g e n e r a t i o n a t a l l . In t h e F 2 , 3 2 out of 139 
seeds gave r i s e t o c a l l u s tha t has subsequent ly r egenera ted w e l l formed 
shoo t s , a f requency o f 2 3 % . Th is sugges t s a r e c e s s i v e t r a i t w i t h p e r 
haps a s imple p a t t e r n of i n h e r i t a n c e . The backcross data are c o n s i s t e n t 
w i th t h i s i n t h a t b a c k c r o s s e s t o t h e r e g e n e r a t i n g p a r e n t some t imes 
r e g e n e r a t e , and those to the m u l t i p l y marked parent never do. A problem 
has a r i s e n i n that not a l l o f the r e g e n e r a t i n g shoots have s u c c e s s f u l l y 
r o o t ed and t r a n s p l a n t e d t o s o i l , i n c o n t r a s t w i t h t h e o r i g i n a l l i n e 
which always d id s o . Th is s u g g e s t s a p o s s i b l e s econd g e n e t i c f a c t o r 
r e s p o n s i b l e f o r the hard iness t o t r a n s p l a n t a t i o n . A n a l y s i s o f t h e 
g e n e r a t i o n i s s t i l l i n p r o g r e s s ; t o da t e w e have o b s e r v e d s e g r e g a t i o n 
f o r genes s t , b , l e , cp . t l , s ugges t i ng t ha t these a r e u n l i n k e d to the 
r e g e n e r a t i o n f a c t o r s . Because o f the s m a l l sample s i z e , 3 2 , wh ich i s 
r e g e n e r a t i n g , we may not be a b l e to a s s ign a l i n k a g e to the r e g e n e r a t i o n 
g e n e t i c f a c t o r s . A l s o , we w i l l need F3 data to e s t i m a t e t h e g e n e num
ber , s i n c e 23% s e g r e g a t i o n i n t h e F 2 c o u l d b e c o m p a t i b l e w i t h models 
o the r than j u s t the obv ious s i n g l e s e g r e g a t i n g l o c u s . We b e l i e v e that we 
have demonstrated some g e n e t i c bas i s f o r the d i f f e r e n c e between s t r a i n s 
i n 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 . 
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