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LINKAGE RELATIONS OF c reep ON CHROMOSOME 5 

Marx, G. A. NYS Agricultural Experiment Station, Geneva, NY USA 

Plants of the EMS-induced mutant creep (1) grow prostrate along the 
g r o u n d . T h i s d i s t i n c t i v e b e h a v i o r e s t a b l i s h e s c r e e p a s a w o r t h y 
s e e d l i n g marker as w e l l as a candidate f o r p h y s i o l o g i c a l s t u d i e s . The 
t y p e o f l i n e f o r t h i s mutan t , WL 5 8 5 9 , i s t a l l ( Le . ) and l a c k s an-
t h o c y a n i n p i g m e n t a t i o n ( a ) , t h e mutant h a v i n g been i n d u c e d i n t h e 
v a r i e t y ' T o r s t a g ' . I c r o s s e d WL 5 8 5 9 w i t h one o f my own l e A l i n e s 
p r e p a r a t o r y t o a t t e m p t i n g l i n k a g e s t u d i e s . The A l i n e had speck led 
seeds but i t was unknown a t t h e t ime w h e t h e r i t s genotype was F , Fs , 
F f s , or f Fs . 

A s e x p e c t e d , t h e F 1 ' s o f t h e i n i t i a l c r o s s w e r e w i l d type w i t h 
r e s p e c t t o h e i g h t , f l o w e r c o l o r , and h a b i t , i . e . L e / - . A / - . C r e e p / - . The 
F1 's a l s o had s p e c k l e d seed . The of a smal l f i e l d p o p u l a t i o n grown 
i n 1980 and s c o r e d f o r C r e e p - c r e e p and f o r speckled v s . non-speckled 
seed showed the s e g r e g a t i o n pa t t e rn i n d i c a t e d in Tab le 1 . Th is F2 a l s o 
segregated f o r A-a but the .a/a p l an t s were not included in t he summary. 

I t i s c l e a r that only one o f the polymer ic genes f o r seed s p e c k l i n g 
s e g r e g a t e d , but i t s t i l l was unknown whether the s e g r e g a t i n g l o c u s i n 
quest ion was F or Fs . However, s ince the Creep A parent was e i t h e r F or 
Fs but no t both, i t i s e v i d e n t from the r e s u l t s tha t the c reep a parent 
was homozygous r e c e s s i v e f o r both f and f s . T h e r e f o r e , the s e g r e g a t i o n 
data in T a b l e 1 s u g g e s t the p o s s i b i l i t y of l i nkage between c reep and f 
on chromosome 3 or fs. on chromosome 5. 

F 3 p l a n t s w e r e g r o w n f r o m F 2 s e g r e g a n t s w i t h t h e g e n o t y p e 
A, c r e e p , f., f.s. To t e s t whether c reep was l i n k e d w i t h £ on chromosome 
3 or w i t h Fs on chromosome 5, the creep F3 p l an t s were crossed r e c i p r o ­
c a l l y w i t h each o f two marker l i n e s . The f i r s t marker l i n e c a r r i e d 
s t - b - c h i - 6 . ( f b e i n g c l o s e l y l inked w i t h s t ) . This f i r s t marker l i n e had 
speck led s e e d s , r e s u l t i n g f rom t h e p r e s e n c e o f F s a l o n e , i . e . i t was 
known to be f. F s . Rec ip roca l c ro s se s were a l s o made between the c reep 
F3 l i n e and a ce ( A ) l i n e , .ce r e s i d i n g near fs. on chromosome 5. The ce 
l i n e had c o l o r l e s s seeds (f , fs) . The r e l e v a n t genic makeup of the two 
crosses was as f o l l o w s : 
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D i r e c t and i n d i r e c t ev idence from both c r o s s e s show t h a t c r e e p i s 
s i t ua t ed in chromosome 5 . One p i e c e o f d i r e c t e v i d e n c e comes f rom t h e 
c ross i n v o l v i n g The c a l c u l a t e d e s t i m a t e o f l i n k a g e be tween c r e e p 
and was 1 7 . 9 ± 5 . 6 ( T a b l e 2 ) . A d d i t i o n a l d i r e c t e v i d e n c e came from 
the c ross i n v o l v i n g the s t paren ta l l i n e . Since the s t l i n e c a r r i e d F s 
(but not F ) , t he l i n e p r o v i d e d a chromosome 5 marker a s w e l l a s t h e 
chromosome 3 markers . The F s - c r e e p l i n k a g e e s t i m a t e was 1 5 . 7 ± 1 . 6 . 

The s t . l i n e a l s o prov ided c o r r o b o r a t i n g n e g a t i v e ev idence inasmuch 
a s s t shown t o b e i n d e p e n d e n t no t o n l y o f c r e e p bu t a l s o o f F s . 
Moreover , the s t - b - c h i - 6 parent was he te rozygous f o r Cr ( C r / c r ) . so some 
of the data could be used in a t h r e e - p o i n t a n a l y s i s i n v o l v i n g cr , c r e e p . 
and f s . Although the data a re meager, t h e r e i s e v i d e n c e o f r e p u l s i o n 
phase l i n k a g e between c reep and cr . in t h i s c r o s s . 

The data a r e cons idered i n s u f f i c i e n t t o e s t a b l i s h g e n e o r d e r b e ­
cause these c ros se s did not a l l o w a d i r e c t t e s t o f l i n k a g e i n t e n s i t y 
between ce. and f s . But the r e c o v e r y of c e - c r e e p - f s s e g r e g a n t s in 
provided the g e n o t y p e f o r t h r e e - p o i n t c o u p l i n g phase c r o s s e s now in 
p r o g r e s s . 
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A l l F1 's from the c r o s s e s i n v o l v i n g t h e chromosome 3 m a r k e r s had 
speck led s e e d s , w h e r e a s a l l F 1 ' s f rom t h e c e . c r o s s e s had c o l o r l e s s 
seeds , and a l l F 1 ' s f rom b o t h c r o s s e s had a normal ( C r e e p / - ) g r o w t h 
h a b i t . The F 1 ' s from both s e r i e s o f c r o s s e s were scored in the f i e l d in 
1981 ( T a b l e 2 ) . 


