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STREPTOMYCIN BLOCKS CHLOROPHYLL SYNTHESIS IN PEA-SEEDLINGS 

Loennig, W.-E. I n s t i t u t e of Gene t i c s , U n i v e r s i t y of Bonn 
Federal Republic of Germany 

Dur ing t e s t s f o r m u t a g e n i c i t y o f d i f f e r e n t a n t i b i o t i c s , s t r e p 
tomycin proved to be a b l o c k e r of c h l o r o p h y l l synthes is in M1 ( F i g . 1 ) . 
( A c c o r d i n g t o some m e d i c a l a u t h o r i t i e s s t r e p t o m y c i n appea r s t o b e 
mu tagen ic . ) A i r - d r i e d pea seeds o f the v a r i e t y 'Dippes Gelbe V i k t o r i a ' 
were t r e a t e d as f o l l o w s : 

1) 100 seeds in 0.25% s t reptomycin s o l u t i o n fo r 14 hours. 
2) 100 seeds in 0.50% s t reptomycin s o l u t i o n f o r 14 hours 

3) 300 seeds in 1.00% s t reptomycin s o l u t i o n fo r 14 hours 
The f i g u r e shows s e v e r a l d i f f e r e n t l y a f f e c t e d p lan t s o f the th i rd 

group. The con t ro l p l a n t s were about twice as long as the p l a n t on t he 
e x t r e m e l e f t , were of normal green c o l o r , and had a strong r o o t system. 
A l l the p lan t s of the th i rd group inc lud ing the c o n t r o l s were grown in a 
g rowth chamber . The c o n d i t i o n s w e r e a s f o l l o w s : l i g h t , 100 lux o f 
f l u o r e s c e n t tubes ( e q u i v a l e n t t o 6000 l u x f o r p l a n t g r o w t h ) ; 16-hour 
p h o t o p e r i o d ; t e m p e r a t u r e 21C; a g e , 15 days, inc lud ing t ime fo r soaking 
in s t rep tomycin s o l u t i o n . The f i r s t two g roups w e r e grown on an e x 
p e r i m e n t a l f i e l d a t Bonn. A l l th ree groups had the f o l l o w i n g fea tu res 
in common: development of the a f f e c t e d p l a n t s was s l owed down ( s t e m , 
l e a v e s and r o o t s ) , and c h l o r o p h y l l s y n t h e s i s was blocked and/or d i s -

t u r b e d t o a d i f f e r e n t e x t e n t i n d i f f e r e n t p l a n t s . P e r c e n t a g e s o f 
a f f e c t e d p lan t s f o r the th ree groups were as f o l l o w s : 

1) 23.1$ ( 0 . 2 5 % s t rep tomycin s o l u t i o n ) 

2) 39.6$ ( 0 . 5 0 % s t rep tomycin s o l u t i o n ) 

3) 94.3$ ( 1 . 0 0 % s t rep tomycin s o l u t i o n ) 

F i g . 1 . Pea s e e d l i n g s showing v a r y i n g e f f e c t s o f t r e a t m e n t w i t h 
s t r ep tomyc in . A l l the stems a r e w h i t e , and most of the l e a v e s a re green 
in the c e n t e r and w h i t e a long the edges . The l e a v e s of the four th plant 
from the l e f t a re e n t i r e l y w h i t e . 
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The ex tent to which the d i f f e r e n t p l an t s were a f f e c t e d v a r i e d from 
an e n t i r e l y whi te stem extending to the f i r s t normal l e a f ( so tha t t h i s 
and the primary l e a v e s were w h i t e ) to d i f f e r e n t d e g r e e s of s p o t t e d and 
l i g h t green l e a v e s . Most of the a f f e c t e d p l a n t s of the f i r s t two groups 
survived t h i s "white s t a g e " and fu r t he r d e v e l o p m e n t o f t h e p l a n t s was 
normal. In the th i rd group, however, many of the s e e d l i n g s did not sur
v i v e and t h e few t h a t d i d had s p o t s on upper l e a v e s . B i o c h e m i c a l 
s t u d i e s c o u l d show w h e t h e r t h e r e i s i n t e r f e r e n c e w i t h membrane 
transport, RNA-synthesis , and r e s p i r a t i o n a s i s t h e ca se w i t h a n o t h e r 
a n t i b i o t i c ( 1 ) . The M2 w i l l show whether t h e r e i s a l s o an i n t e r f e r e n c e 
with DNA-synthesis. 
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