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REACTIONS OF PEA EPICOTYLS TO VARIOUS AUXINS AND NON-ACTIVE AUXIN 
ANALOGS 

Jacobsen, H. J. Institute of Genetics, University of Bonn 
Federa l Republ ic of Germany 

Morphogenetic reactions of plant tissues to the application of cer
ta in t y p e s o f phytohormone w e r e shown t o depend o n ( a ) t h e p l a n t ' s 
gene t i c background and ( b ) t h e amount o f f r e e a c t i v e hormone i n t h e 
c e l l s . In the case o f auxin e f f e c t s in pea , we d e m o n s t r a t e d t h a t t h e 
a b i l i t y o f i n t a c t pea s e e d l n g s t o r e d u c e t h e aux in c o n c e n t r a t i o n b y 
o x i d a t i o n ( I A A ) o r c o n j u g a t i o n ( N A A ) l e d t o n e g l i g i b l e m o r p h o g e n e t i c 
damages, w h i l e 2,4-D a p p l i e d t o the r o o t s caused s e v e r e damage o f t h e 
seedl ings because t h i s growth r e g u l a t o r i s me tabo l i zed to a much l e s s e r 
extent ( 1 ) . On the other hand, we w e r e a b l e to d e m o n s t r a t e t h a t t h e 
f a sc i a t ed mutant 489 C was ab l e to form r o o t s from auxin-induced c a l l u s , 
whi le i t s i n i t i a l l i n e was not ( 2 ) . 

In a r ecen t experiment , we t e s t ed the a b i l i t y of a number of auxins 
and s o - c a l l e d "non-ac t ive ' ' ana logs on c a l l u s i n d u c t i o n i n e p i c o t y l s e g 
ments o f t h e i n i t i a l l i n e ( 2 x 1 0 r e p l i c a t i o n s w i t h 10~ 4 M o f t h e 
hormone, grown on M u r a s h i g e / S k o o g m e d i u m ) . The r e s u l t s , shown in 
Table 1, were scored a f t e r 4 weeks in c u l t u r e and a re grouped in a c c o r d 
ance wi th the frequency of the parameter "%-cal lus i n d u c t i o n " . 

Obvious ly , the phenoxy compounds 2 , 4 - D , MCPA, and , s u r p r i s i n g l y , 
3,5-D were most e f f e c t i v e i n c a l l u s i n d u c t i o n , w h i l e t h e o t h e r a u x i n s 
IBA, NAA, and IAA w e r e l e s s e f f e c t i v e i n t h i s sy s t em a t t he a p p l i e d 
concen t ra t ion . Compounds l i k e 3 , 5 - D , i n d o l e - 3 - a c r y l i e a c i d , b e n z o i c 
a c i d , o r i n d o l e - a c e t o n i t r i l e g e n e r a l l y a r e r e f e r r e d t o a s " i n a c t i v e " 
auxins, where a b e h a v i o r a l p a t t e r n l i k e t h a t o b s e r v e d w i t h 2 - ( 2 , 4 -
d i c h l o r o p h e n o x y ) - p r o p r i o n i c a c i d wou ld b e e x p e c t e d . The e f f e c t s o n 
c a l l u s i nduc t ion or s w e l l i n g of some of the e x p l a n t s w e r e p r o b a b l y due 
to i n t e r a c t i o n s of these compounds w i t h the r e a c t i o n s of the segments on 
wounding. In any case, from the r e s u l t s of the p r e s e n t e x p e r i m e n t s no 
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c l e a r o r d e f i n i t i v e s ta tement about the b i o l o g i c a l a c t i v i t y o f an auxin-
analog could be made. 
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An electrophoretic analysis of seed albumins of lines within the 
genus Pisum r e v e a l e d f i v e d i s t i n c t p r o t e i n pa t t e rns which d i f f e r e d i n 
number and i n e l e c t r o p h o r e t i c m o b i l i t y o f t h e major bands ( 1 ) . 
P r e l i m i n a r y g e n e t i c s t u d i e s showed tha t two of these pa t te rns were con
t r o l l e d by two a l l e l e s o f one locus ( 2 ) . The albumins corresponding to 
t he c h a r a c t e r i s t i c e l e c t r o p h o r e t i c v a r i a n t s seemed to have a molecular 
we igh t (MW) of approx imate ly 40,000 and to c o n s i s t of two subunits of MW 
approx imate ly 2 3 , 0 0 0 ( 3 ) . 

R e c e n t l y , Murray r e p o r t e d tha t the subunits of MW 23,000 did not 
d i s a p p e a r d u r i n g g e r m i n a t i o n of J?, s a t i v u m s e e d s and suggested that 
these p o l y p e p t i d e s could func t ion a s s t r u c t u r a l components ( 4 ) . 

The p o s s i b l e p h y s i o l o g i c a l r o l e o f the s p e c i f i c albumins was i n v e s 
t i g a t e d by examining changes in e l e c t r o p h o r e t i c albumin pa t t e rns during 
s eed g e r m i n a t i o n o f f i v e Pisum l i n e s , each w i t h a d i s t i n c t banding 
p a t t e r n . Seeds o f the f o l l o w i n g l i n e s from the Weibul lsholm c o l l e c t i o n 
w e r e i n v e s t i g a t e d : WL 110 (P. s a t i v u m ) : WL 936 (P. h u m i l e ) : WL 1490 
(P. c i n e r e u m ) ; WL 808 ( P . abyssinicum; and WL 1256 (P. f u l v u m ) . Seeds 
w e r e g e r m i n a t e d i n d a r k n e s s o n moist f i l t e r paper. Albumins were e x 
t r a c t e d from c o t y l e d o n s a t f i v e - d a y i n t e r v a l s u n t i l the 20th day, wi th 
0 .15 M a c e t a t e b u f f e r , pH 4 .6 or wi th 5% K 2 SO 4 in 0.1 M Na-phosphate, 
pH 7.0 accord ing to Murray ( 4 ) . N a t i v e p r o t e i n s were submitted to d i s c -
e l e c t r o p h o r e s i s , d i s s o c i a t e d p r o t e i n s t o S D S - e l e c t r o p h o r e s i s , a s 
desc r ibed e l sewhere ( 3 ) . 

E x t r a c t s o b t a i n e d bo th in pH 4 .6 and in pH 7.0 g a v e g e n e r a l l y 
s i m i l a r e l e c t r o p h o r e t i c s p e c t r a . The e l e c t r o p h o r e t i c pa t te rns o f the 
a l b u m i n s from g e r m i n a t i n g seeds o f the f i v e l i n e s a re shown i n F i g . 1 . 
In g e n e r a l , t h e c h a r a c t e r i s t i c pa t t e rns p e r s i s t e d u n t i l the 20th day. 
Some a l t e r a t i o n s w e r e observed on ly in P. abyssinicum and P. cinereum. 
In P. a b y s s i n i c u m t h e c h a r a c t e r i s t i c band " f " s p l i t i n t o two about the 
10 th d a y ; i n P . c i n e r e u m t h e bands " b " and " d " became f a i n t ap
p r o x i m a t e l y a f t e r t h e 15th d a y . The l a t t e r o b s e r v a t i o n shou ld b e 
i n t e r p r e t e d wi th cau t i on , because the r e l a t i v e i n t e n s i t i e s o f the bands 
" c " and "d" in P . cinereum were known to vary depending on uncon t ro l l ed 
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