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Adh-1 , A MARKER LOCUS FOR RESISTANCE TO PEA ENATION MOSAIC VIRUS 

Weeden, N. F. and R. P r o v v i d e n t i NYS A g r i c u l t u r a l Experiment S t a t i o n , 
Geneva, New York. 

R e s i s t a n c e to pea e n a t i o n mosa i c v i r u s (PEMV) i s c o n t r o l l e d by a 
s i n g l e dominant gene , En ( 2 ) . The gene l i e s about 8 r e c o m b i n a n t u n i t s 
f rom t a c on chromosome 3 ( 1 ) . S e v e r a l isozyme l o c i have been mapped to 
t h i s reg ion of the chromosome, and on the bas i s of r e l a t i v e map d i s t a n c e s 
to v a r i o u s marker l o c i and c l a r i t y of phenotype, the locus Adh-1 appeared 
to be the best candidate fo r an isozyme marker f o r En ( 3 ) . 

Adh-1 encodes the monomers of the more anodal a l c o h o l dehydrogenase 
isozyme in a n a e r o b i c a l l y t r ea t ed seed o r root t i s sue ( 4 ) . A r a r e f a s t e r -
m i g r a t i n g ADH-1 a l l o z y m e has been i d e n t i f i e d in the c u l t i v a r Alaska and 
l i n e A683-168, both of which were ob ta ined from G. A. M a r x . These l i n e s 
were both homozygous f o r e n . They were crossed wi th the PEMV-resistant 
l i n e s B880-221 and A76-46, r e s p e c t i v e l y ( a l s o o b t a i n e d from Dr . M a r x ) . 
T h r e e p o p u l a t i o n s d e r i v e d from t h e s e c r o s s e s we re a n a l y z e d f o r ADH-1 
phenotype and fo r r e a c t i o n to PEMV: an Alaska x B880-221 F 2, an A79-46 x 
A683-168 F 2, and an F 3 from the Alaska x B880-221 c r o s s . The F 3 consis ted 
of the progeny from 3 doubly he te rozygous p lants from the A l a s k a x B880-
221 F 2 . 

The data fo r s e g r e g a t i o n a t the two l o c i a r e p r e s e n t e d in T a b l e 1 . 
The F 3 data shown represent the combined data f o r the th ree p r o g e n i e s , but 
each progeny a l s o showed normal s e g r e g a t i o n r a t i o s at each l o c u s . Table 2 
presents the j o i n t s e g r e g a t i o n a n a l y s i s f o r the two l o c i . The 2-6% recom
b ina t ion frequency is low enough to a l l o w Adh-1 to be a ve ry useful marker 
f o r r e s i s t a n c e to PEMV. As has been demonstrated p r e v i o u s l y ( 4 ) , ADH-1 
a l lozymes can be o b s e r v e d in seed t i s s u e , p e r m i t t i n g a n a l y s i s o f t h i s 
i sozyme b e f o r e g e r m i n a t i o n , i f d e s i r e d . The a l l e l e coding fo r the fast 
a l lozyme in Alaska and A683-168, because of i t s r a r i t y in the c u l t i v a t e d 
ge rmplasm, should make an e x c e l l e n t marker f o r En. We a r e current ly 
deve lop ing homozygous l i n e s that have t h i s Adh-1 a l l e l e c o u p l e d w i t h the 
r e s i s t ance gene . 
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Table 1 . S e g r e g a t i o n a t En , Adh-1, and Lap-1 in t h e F2 and F3 progeny 

examined. 

• D e s i g n a t i o n s : dominant phenotype or homozygous f a s t = +; h e t e r o z y g o u s = H; 

r e c e s s i v e phenotype or homozygous slow = - . 

Progenv 

No. P l a n t s with des ignated Phenotype* Recomb. 

F r a c t i o n S.E. Progenv +/+ +/H + / - - / + - / H - / -

Recomb. 

F r a c t i o n S.E. 

Alaska x B880-221 (F2) 0 25 12 14 1 0 2 2 

A76-46 x A683-160 ( F 2 ) 1 16 2 10 0 0 3 3 

Alaska x B880-221 ( F 3 ) 1 24 20 11 2 0 6 3 

• D e s i g n a t i o n s a s d e s c r i b e d i n T a b l e 1 . 

***** 

No. P l a n t s with des ignated Phenotype* Expected 

r a t i o 

Goodness 

of f i t ( P ) Locus f a s t / + H s l o w / -

Expected 

r a t i o 

Goodness 

of f i t ( P ) 

Alaska x B880-221 ( F 2 ) 

En 37 15 3 : 1 0.53 

Adh-1 14 26 12 1:2:1 0.91 

Lap-1 7 25 15 1:2:1 0.29 

A76-46 x A683-168 ( F 2 ) 

En 19 — 10 3 :1 0.24 

Adh-1 11 16 2 1:2:1 0.09 

Lap-1 8 1*1 7 1:2: 1 0.95 

Alaska x B880-221 ( F 3 ) 

45 — 13 3:1 0.64 

Adh-1 12 26 20 1:2:1 0.25 

Table 2. Joint s eg rega t ion of En and Adh-1 . 


