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worse than that of the f a s c i a t e d mutants. The th i rd sub-group had p l an t 
heights s i m i l a r t o the f a s c i a t e d mutants . The a d d i t i o n a l p r e s e n c e o f 
gene e f r f o r e a r l i n e s s did not l e ad to an improvement i n y i e l d . O n l y 
some genotypes of the four th sub-group y i e l d e d more than t h e f a s c i a t e d 
mutants, but t h e y a r e s o t a l l t h a t they a r e no t s u i t e d f o r f i e l d 
c u l t i v a t i o n . 

The f i n d i n g s show tha t the combina t ion o f g e n e e f r f o r e a r l i n e s s 
and d i s t i n c t genes f o r reduced i n t e rnode l eng th wi th the f a s c i a ta g e n e s 
has a n e g a t i v e i n f l u e n c e on the seed product ion of the p l a n t s . I t was 
not p o s s i b l e to mainta in the high y i e l d o f t he f a s c i a t e d mu tan t s when 
otherwise d e s i r a b l e genes were i n c o r p o r a t e d . 
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Many of the morphological differences among mutants or recombinants 
may r e s u l t from the a c t i o n of genes tha t con t ro l p l an t growth r e g u l a t o r s 
such as auxins . Experiments show tha t exogeneous ly a p p l i e d a u x i n s a r e 
able to induce s e v e r a l morpholog ica l changes in p lant form and s i z e . In 
such experiments d i f f e r e n t m o r p h o g e n e t i c e f f e c t s o f t e n a r e caused by 
d i f f e r e n t a u x i n s a p p l i e d under e q u i m o l a r c o n d i t i o n s , and f o r Pisum 
sativum these d i f f e r e n t e f f e c t s could be c o r r e l a t e d w i t h d i f f e r e n c e s i n 
metabolic a v a i l a b i l i t y and t r a n s l o c a t i o n o f t h e a p p l i e d a u x i n s ( 1 ) . 
These s t u d i e s l e d u s t o p r o p o s e a s i m p l e t e s t sys tem t o s c r e e n f o r 
mutants which a f f e c t auxin metabolism, using i n t a c t pea s e e d l i n g s . 

Experimental background: Our p r ev ious exper iments showed that nor
mal pea s e e d l i n g s e x h i b i t a c h a r a c t e r i s t i c m o r p h o g e n e t i c e f f e c t when 
auxins 2 , 4 - D , I A A , and NAA w e r e a p p l i e d v i a t he r o o t s y s t e m ( 1 ) . 
Seedlings t r e a t e d w i t h 2,4-D were s t r o n g l y i n h i b i t e d i n r o o t and s h o o t 
development, w h i l e I A A - and NAA- t rea ted s e e d l i n g s w e r e n o t . T h i s c o u l d 
be c o r r e l a t e d w i t h h i g h e r m e t a b o l i c a v a i l a b i l i t y o f t h e I A A and NAA 
molecules b y d i f f e r e n t mechanisms: I A A i s m a i n l y d e c a r b o x y l a t e d o r 
conjugated t o a s p a r t i c a c i d ; NAA i s m a i n l y c o n j u g a t e d ; and 2 , 4 - D i s 
neither deca rboxy la ted nor conjugated to any e x t e n t . In the case of IAA 
and NAA, these mechanisms prevent the m o r p h o g e n e t i c a l t e r a t i o n of t h e 
seedl ing b y i n a c t i v a t i n g many o f t h e f r e e m o l e c u l e s . Hence , t h e s e 
auxins are not ab le t o reach t h e v a s c u l a r t i s s u e i n t h e r o o t i n h i g h 
amounts and a r e not t r ans loca t ed i n t o the shoot to cause m o r p h o g e n e t i c 
aberrat ions t h e r e . On the o t h e r hand, 2 , 4 - D d o e s r each t h e v a s c u l a r 
tissue and i s a c t i v e l y t r a n s l o c a t e d in l e t h a l amounts i n t o the shoot . 
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This expe r imen ta l background was used f o r t h e f o l l o w i n g t w o - s t e p 
sc reen ing system f o r a u x i n - s e n s i t i v e pea mutants. I t i s supposed t h a t 
the r o o t s ac t a s s e l e c t i v e " f i l t e r s " f o r t h e a u x i n s and t h e s h o o t s a s 
v i s i b l e i n d i c a t o r s o f auxin a c t i o n i n t h e p l a n t s . I f t h e s h o o t o f a 
g i v e n p lan t d i f f e r s m o r p h o l o g i c a l l y from the i n i t i a l l i n e , t h i s may be a 
h in t tha t the p l an t e x h i b i t s g e n e t i c a l l y c o n t r o l l e d changes in auxin me
t a b o l i s m . For i n s t a n c e , i f I A A - t r e a t e d pea s e e d l i n g s show s t r o n g 
i n h i b i t i o n compared to the c o n t r o l , t h i s may be due to t h e l o w e r i n a c -
t i v a t i o n capac i ty of t h i s mutant. On the o ther hand, p l a n t s may o c c u r 
that show normal shoo t development a f t e r being t r e a t e d w i t h 2 , 4 - D . This 
could be due to m e t a b o l i c changes a f f e c t i n g t he f r e e molecule to g r e a t e r 
e x t e n t and r e s u l t i n g i n r e s i s t a n c e . Be tween t h e s e e x t r e m e r e a c t i o n s 
o the r s e e d l i n g s may o c c u r which show a u x i n - s e n s i t i v i t y . These mor
p h o l o g i c a l d e v i a t i o n s could b e o b s e r v e d i n t h e f i r s t s t e p , w h e r e t h e 
i n i t i a l l i n e and mutants a r e t r e a t e d w i t h the th ree auxins as d e s c r i b e d . 
In a second s t e p , s u s p i c i o u s p lan t s could be ana lyzed by p h y s i o l o g i c a l 
methods t o c h a r a c t e r i z e q u a n t i t a t i v e changes i n aux in m e t a b o l i s m , f o r 
in s t ance by chromatographica l a n a l y s i s o f l a b e l l e d a u x i n s a s d e s c r i b e d 
( 1 ) . I t must, o f cou r se , b e r e c o g n i z e d t h a t o t h e r f a c t o r s may b e i n 
v o l v e d i n the observed changes. 

N e v e r t h e l e s s t h i s a s say c o u l d b e o f h e l p i n d e t e c t i n g a u x i n -
s e n s i t i v e pea mutants i n those cases where a u x i n - d e p e n d e n t v a r i a t i o n s 
a r e suspec ted . The advantage i s tha t the procedure i s s imp le , i n e x p e n 
s i v e , and r ap id ( p o s s i b l e e f f e c t s a re de t ec t ed w i t h i n two weeks w i t h a 
few s e e d s ) . The more i n v o l v e d in v i t r o c u l t u r e methods could be app l i ed 
a f t e r p re sc reen ing i n t a c t pea s e e d l i n g s w i t h t h i s system. 
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