
PNL Volume 15 1983 RESEARCH REPORTS 29 

1. Ingens iep , H. W. , M. H e r t l , and H. L. Jacobsen. 1981. 

PNL 13:21-23. 
2. Ingens iep , H. W. 1982. PNL 14:19-20. 

A TEST SYSTEM FOR SHOOT APPLICATION OF AUXINS COMBINED WITH 
PHOSPHOLIPIDS USING SEEDLINGS OF PISUM SATIVUM 

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

A test system is described which allows us to characterize the 
a u x i n - s e n s i t i v i t y and e f f e c t s o f p h o s p h o l i p i d s i n a u x i n s o l u t i o n s 
f o l l o w i n g a p p l i c a t i o n to the shoots o f young pea seedlings. Co-appl ied 
p h o s p h o l i p i d s may be u s e f u l to reduce the amount of h e r b i c i d e s as has 
been demons t ra ted p r e v i o u s l y in f i e l d exper iments by Maas ( 1 ) . Simple 
t e s t systems as i n t r o d u c e d h e r e may be a p r a c t i c a l means of sc reen ing 
f o r s u b s t a n c e s w h i c h r e d u c e t h e amount o f a u x i n - h e r b i c i d e s o r o f 
iden t i fy ing mutants of Pisum wi th abnormal a u x i n - s e n s i t i v i t y . 

The t e s t sys t em is s c h e m a t i c a l l y summarized in F i g . 1 . One-week-
old e t i o l a t e d s e e d l i n g s c u l t i v a t e d o n mo i s t v e r m i c u l i t e were fu r the r 
c u l t i v a t e d f o r two days under a l i g h t / d a r k rhy thm of 16 h r / 8 hr to 
induce l i g h t dependen t morphogenesis . Then the auxins were app l i ed to 
the shoots by d ipping t he top of the e p i c o t y l in aqueous auxin s o l u t i o n s 
( 1 0 - 4 M ) w i t h a n d w i t h o u t p h o s p h o l i p i d s ( 0 . 0 2 % ) . A s t y p i c a l 
a u x i n - h e r b i c i d e s we used 1 4 C - l a b e l l e d 2 ,4-D, 2 , 4 , 5 - T , and MCPA. A f t e r 
t h i s t r ea tment the s eed l ings were again c u l t i v a t e d on mois t v e r m i c u l i t e 
and t h e uptake or r a d i o a c t i v i t y was measured during the f o l l o w i n g 24 
hours. At each measuring po in t the s e e d l i n g s were dipped in ethanol to 
remove t he su r f ace -a s soc i a t ed auxin and a f t e r that the shoot t i s sue was 
extracted by an ethanol procedure . A u x i n - r a d i o a c t i v i t y on the shoot and 
in t he shoo t w e r e o b t a i n e d and measured by a l i q u i d s c i n t i l l a t i o n 
coun te r . The d i s t r i b u t i o n o f r a d i o a c t i v i t y one week a f t e r the shoot 
a p p l i c a t i o n was a l s o measured by autoradiography of the whole s e e d l i n g s 
on X-ray f i l m s . 

These experiments showed tha t the presence of phosphol ip ids in the 
aqueous auxin s o l u t i o n s enhanced the d e t e c t a b l e a u x i n - r a d i o a c t i v i t y on 
the shoot s u r f a c e up to t h r e e t imes and in the shoot t i s s u e up to two 
times compared wi th s o l u t i o n s con ta in ing on ly the auxins . Moreover , the 
analysis by autoradiography showed broader spots of r a d i o a c t i v i t y on the 
leaves i f phosphol ipids were present i n the s o l u t i o n s . A l so the t y p i c a l 
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m o r p h o g e n e t i c r e s p o n s e d u r i n g fu r t he r c u l t i v a t i o n was more d r a s t i c i f 
the auxin s o l u t i o n s contained phospho l ip ids . Our f i r s t exper iments in a 
t e s t s y s t e m f o r shoot a p p l i c a t i o n o f auxins combined wi th phosphol ip ids 
conf i rm the r e s u l t s obta ined in l o n g - t i m e f i e l d exper iments by Maas ( 1 ) , 
who found tha t when phosphol ip ids were j o i n t l y app l i ed w i t h h e r b i c i d e s , 
the h e r b i c i d e amount needed to k i l l s e v e r a l weed3 could be reduced by as 
much as 50$. Thus, t h i s t e s t system wi th young pea s e e d l i n g s and auxins 
seems to be a r e l i a b l e and p r a c t i c a l method of p r e - s c r e e n i n g substances 
( l i k e p h o s p h o l i p i d s ) t h a t r e d u c e t h e e n v i r o n m e n t a l damage b y h igh 
amounts of a u x i n - h e r b i c i d e s . 

1. Maas, G. 1982. Nachr i ch t enb l . deut . P f l anzenschu t zd . , 3 4 ( 8 ) . 

F i g . 1 . Tes t system f o r s h o o t - a p p l i c a t i o n of auxins (Pisum s a t i v u m ) . 


