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THE SEED PRODUCTION OF EARLY FLOWERING FASCIATED PISDM RECOMBINANTS 

Gottschalk, W. Institute of Genetics, University of Bonn 
Federa l Republ ic of Germany 

Our high-yielding fasciated mutants have some negative characters 
which reduce t h e i r b r e e d i n g v a l u e . They a r e t o o l a t e and t o o t a l l ; 
moreover, t h e y a r e homozygous f o r g e n e .sg. f o r r e d u c e d s e e d s i z e . 
Theo re t i c a l l y , the breeding va lue of these geno types c o u l d be i m p r o v e d 
by e l imina t ing some of these n e g a t i v e t r a i t s . This sems to be p o s s i b l e 
since the charac te rs j u s t mentioned are not part of p l e i o t r o p i c pa t t e rn s 
of the f a s c i a t a genes . Ins t ead , they a r e c o n t r o l l e d by i n d e p e n d e n t l y 
acting genes . Another approach to improvement i s to i n c o r p o r a t e u s e f u l 
genes from other mutants. 

An important c o n s i d e r a t i o n bear ing on t h i s o b j e c t i v e i s t h e f a c t 
that the f a s c i a t e d mutants a re homozygous f o r 14-18 mutant genes . Thus, 
h igh ly h e t e r o z y g o u s h y b r i d s a r i s e when they a r e c r o s s e d w i t h n o n -
fasciated genotypes . Complicated s e g r e g a t i o n s occur in t h e i r p r o g e n i e s 
and a g r e a t number of d i f f e r e n t recombinant types can be s e l e c t e d . They 
have been propagated and are a v a i l a b l e in the form of pure l i n e s at our 
i n s t i t u t e . 

Most of the genes present in our f a s c i a t e d mutants a r e h y p o s t a t i c 
and are t h e r e f o r e not d i s c e r n i b l e in the p lan t s . T h i s h o l d s t r u e a l s o 
for some genes c o n t r o l l i n g t r a i t s of agronomic i n t e r e s t such as i n t e r -
node l eng th , p lant h e i g h t , f l o w e r i n g , and r i p e n i n g . 

We have crossed these mutants wi th recombinant R 46C c a r r y i n g g e n e 
efr f o r e a r l y f l o w e r i n g . A l a r g e number of f a s c i a t e d recombinan t s w i t h 
d i f fe ren t geno typ ic c o n s t i t u t i o n i s a v a i l a b l e , a l l o f them c o n t a i n i n g 
efr. as a d d i t i o n a l mutant gene . These e a r l y f l o w e r i n g , f a s c i a t e d r e c o m 
binants have been t e s t ed f o r seed p r o d u c t i v i t y . They a r e compared to 
both parental g roups ( t h e f a s c i a t e d mutants and t he e a r l y f l o w e r i n g 
recombinant R 46C) as w e l l a s to t he mother v a r i e t y used f o r our i r 
radiat ions in F i g . 1 . 

As the f i g u r e shows, R 46C d i d n o t y i e l d as w e l l as t h e mother 
va r i e ty , pooled mean f o r a l l the 23 g e n e r a t i o n s t e s t ed being on ly 13% of 
the con t ro l v a l u e . Thus, the genotype cannot be u t i l i z e d a g r o n o m i c a l ly 
in i t s present form. The f a s c i a t e d mu tan t s , on the o t h e r hand, w e r e 
found to have an e x c e l l e n t seed p roduc t ion in most g e n e r a t i o n s t e s t e d 
(lefthand par t o f the f i g u r e ) . In the r ighthand p a r t , t h e y i e l d o f 44 
d i f f e ren t recombinant s t r a i n s i s g i v e n , homozygous f o r e f r . f o r one o r 
several genes o f the polymer ic f a s c i ata group, and f o r d i f f e r e n t g e n e s 
con t ro l l i ng in te rnode l e n g t h . They are subdivided i n t o four g r o u p s a c 
cording to t h e i r p lant h e i g h t . 

The f i r s t sub-group c o n t a i n s r e c o m b i n a n t s w i t h t he g e n e s " s h o r t 
I I I " and " s h o r t I I " h a v i n g p l a n t h e i g h t s r a n g i n g b e t w e e n 20 and 50 
centimeters. In s p i t e o f the stem f a s c i a t i o n , t h e i r y i e l d was v e r y low, 
about s i m i l a r to that of the non- fasc ia ted R 46C. Thus, stem f a s c i a t i o n 
does not l ead to an inc rease of the seed product ion in t h e p r e s e n c e of 
the genes f o r s t r o n g l y reduced in t e rnode l e n g t h . The r e c o m b i n a n t s of 
the second sub-group conta in gene "shor t I " in a d d i t i o n to e f r and f a s 
ci ata genes which reduce the in ternode l eng th only s l i g h t l y . T h e i r seed 
production was b e t t e r than t h a t o f t he f i r s t g roup but c o n s i d e r a b l y 
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F i g . 1 : Lef thand p a r t : The s eed p r o d u c t i o n of 6 f a s c i a t e d m u t a n t s : 
the f a s c i a s t e d fodde r pea v a r i e t y 'Ornamenta ' and g e n o t y p e R 46C c o n 
t a i n i n g gene e f r f o r e a r l i n e s s . 

Righthand part: The seed production of 44 recombinant lines homozygous 
f o r e f r , f o r f a s c i a ta g e n e s , and f o r g e n e s f o r d i f f e r e n t i n t e r n o d e 
l e n g t h s . The m a t e r i a l i s subdiv ided i n t o 4 g r o u p s a c c o r d i n g t o p l a n t 
h e i g h t . 

Each dot represents the mean value for the character "number of seeds 
per p lan t" f o r one g e n e r a t i o n a s r e l a t e d t o t he c o n t r o l v a l u e o f the 
mother v a r i e t y . The squares r ep re sen t the pooled means of the m a t e r i a l 
t e s t e d . 
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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 . 

A PROPOSED ASSAY FOR DETECTION OF AUXIN-SENSITIVE MUTANTS OF PISUM USING 
INTACT SEEDLINGS 

Ingensiep, H. W. Institute of Genetics, University of Bonn 
Federa l Republ ic of Germany 

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 . 


