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FURTHER STUDIES OF AN INTERCROSS IN PISUM 

Lamm, R. L. Swedish University of Agricultural Sciences 
Alnarp , Sweden 

In 1980 (5) I gave an account of my results from the application of 
the i n t e r c r o s s method to L - 1 1 4 , T ( 4 - 6 ) a and L - 5 8 , T ( 4 - 6 ) b . In these l i n e s 
the T - p o i n t s a re l o c a t e d in p rox imi ty to the centromeres w i t h the e f f e c t 
that chiasmata a re not formed in the i n t e r s t i t i a l s e g m e n t s . Under the 
microscope i t i s not p o s s i b l e t o d i s t i n g u i s h with c e r t a i n t y b e t w e e n the 
ka ryo types of these l i n e s and those of normal s t r u c t u r a l type as r e p r e ­
sented by L-110 t ( c f . F i g . 1) and ( 1 ) ] . However, in L-114 t he T p o i n t s 
a re s i t u a t e d i n t he l o n g arms and i n L-58 i n t h e s h o r t arms o f the 
chromosomes i n v o l v e d . 

F i g . 1 . M i t o s i s i n roo t t i p s o f L - 1 10 (s tandard f o r the normal s t r u c ­
tu ra l t y p e ) and L - 1 1 4 , T ( 4 - 6 ) a . 



PNL Volume 14 1982 RESEARCH REPORTS 3,3 

F i g . 2 . Probable chromosome a s s o c i a t i o n s a t m e i o s i s i n t h e t r a n s l o c a ­
t i o n h e t e r o z y g o t e s concerned. In the t e n t a t i v e schemes f o r the 
p a i r i n g a t p rophase l i n k a g e v a l u e s be tween t he T - p o i n t s o f 

and L-58 and some marker g e n e s a r e n o t e d . The bo t tom 
rows i l l u s t r a t e r ings of four a t the f i r s t metaphase. 
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T h a t t h e g e n e Le has a p r o x i m a l l o c a t i o n in t h e s h o r t arm o f 
chromosome 4 has b e e n m e n t i o n e d in the paper published in PNL V o l . 12 
c i t e d a b o v e and t h i s i s a l s o s t r o n g l y supported by the r e s u l t s from my 
i n v e s t i g a t i o n of a T ( 4 - 7 ) a t r a n s l o c a t i o n ( 4 ) . My next goa l has been to 
e s t a b l i s h t h e l o c a t i o n o f a good marker gene v i z . N in the long arm of 
t h e same chromosome. L - 1 1 0 i s r e c e s s i v e and L - 1 1 4 dominant f o r t h i s 
gene and c o n s e q u e n t l y I made a c ross between these l i n e s in 1 9 7 9 . In 
t h e F 2 o f t h i s c r o s s I ob ta ined 189 d i p l o i d and 4 t r i s o m i c p l a n t s , the 
l a t t e r w i t h a n a v e r a g e p o l l e n s t e r i l i t y o f 27%. O f the d i p l o i d p l a n t s 
89 w e r e f e r t i l e w i t h t h e r a t i o 55 N : 3 4 n and among the 100 s e m i s t e r i l e 
d i p l o i d p l a n t s t h e r a t i o was 8 4 N : l 6 n , t h e c h i - s q u a r e v a l u e s b e i n g 
F e r t : S e m i s t e r . ( 1 : 1 ) = 0 . 6 4 0 , N:n = ( 3 : 1 ) 0 . 2 1 3 , and T-N = 1 2 . 1 5 0 . The 
c r o s s i n g - o v e r va lue between T. and N. accord ing to the maximum l i k e l i h o o d 
method i s 1 7 . 8 + 4 . 5 0 % . However, because of poor ge rmina t ion only 80% o f 
the seed sown gave r i s e to p lan t s wi th mature pods, so some cau t ion must 
be o b s e r v e d i n i n t e r p r e t i n g the r e s u l t s . Further i n v e s t i g a t i o n s would 
b e d e s i r a b l e u s i n g l i n e s c o n c o m i t a n t l y r e c e s s i v e f o r s eve ra l genes o f 
chromosome 4 , e . g . f a , was, and n. ins tead o f L - 1 1 0 . 

As m e n t i o n e d in my p r e v i o u s paper (PNL 1 2 ) , a t MI of meios i s in 
PMCs of F p l a n t s of the i n t e r c r o s s between L - 1 1 4 and L - 5 8 , some p l a t e s 
showed on ly b i v a l e n t s ( j . e . wi thout the usual r i n g o f f o u r ) . This i n d i ­
ca t e s tha t chromosome p c i r i n g in Pisum is i n i t i a t e d both a t the proximal 
and t e r m i n a l r e g i o n s o f the chromosomes ( c f . 2 ) . With r e f e r ence to the 
f i g u r e s g i v e n in my p r e v i o u s paper and the new r e s u l t s of the present 
i n v e s t i g a t i o n a t e n t a t i v e i n t e r p r e t a t i o n o f the c y t o g e n e t i c a l c o n d i t i o n s 
shown by the i n v e s t i g a t i o n s so f a r made a re i l l u s t r a t e d in F i g . 2 . 

The four t r i s o m i c p lan t s in the F progeny of L - 1 1 0 (.y. n p) x L - 1 1 4 
(V N P ) w e r e e a s i l y r e c o g n i z e d by thei r b road s t i p u l e s and l e a f l e t s 
( F i g . 3 ) . T r i s o m i e s o f a s i m i l a r morphology have been observed i n the 
p r o g e n i e s of a t r a n s l o c a t i o n h e t e r o z y g o t e between L - 1 0 8 , T ( 2 - 6 ) a and a 
l i n e of normal s t r u c t u r a l type (Lamm, u n p u b l . ) . In the t r i s o m i e s of the 
p r e s e n t i n v e s t i g a t i o n s s l i d e s from young o v u l e s ( 3 ) showed tha t these 
p l a n t s had o n l y f o u r SAT chromosomes ( s e e F i g . 3 ) . These p lan t s were 
dominant f o r V, N and P . I t i s easy to g i v e a h y p o t h e t i c a l exp l ana t i on 
of t h i s g e n o t y p e but a true i n t e r p r e t a t i o n could on ly be obtained from 
the p r o g e n i e s o f s u i t a b l e c rosses between these t r i s o m i e s and l i n e s o f 
normal as w e l l as T ( 4 - 6 ) a s t r uc tu r e s . 
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F i g . 3. Condi t ions in t r i s o m i c p l an t s from F2 of L - 1 1 0 x L - 1 1 4 . To 
the l e f t the morpholog ica l response to t he e x t r a chromosome. 
To the r i g h t m i t o s i s at prometaphase and metaphase. 
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