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ABERRATIONS IN SHOOT MORPHOGENESIS OF PEA SEEDLNGS AFTER TREATMENT WITH 
MICROTUBULE DISORGANIZERS AND 2.4-D 
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Federa l Republ ic of Germany 

Microtubules are known to be involved in morphogenetic activities 
on the c e l l u l a r l e v e l and i t can be assumed t h a t g e n e s t h a t i n f l u e n c e 
the o r g a n i z a t i o n o f m i c r o t u b u l e s may a l s o i n f l u e n c e t h e p l a n t ' s 
morphology. On the other hand, auxins a re known to i n f l u e n c e p lant mor­
p h o l o g y o n t h e i n t e r c e l l u l a r l e v e l , t h e a u x i n - h e r b i c i d e 2 , 4 -
d ich lorophenoxyace t ic ac id ( 2 , 4 - D ) be ing e s p e c i a l l y n o t e d f o r c a u s i n g 
abnormal g r o w t h ( 1 ) . I n a c o m p a r a t i v e s t u d y w e t r e a t e d y o u n g 
pea seed l ings w i t h m i c r o t u b u l e d i s o r g a n i z e r s and 2 , 4 - D to d e t e r m i n e 

the i r morphogenetic e f f e c t s on shoot development . 
One-week-old e t i o l a t e d pea s e e d l i n g s we re t r e a t e d w i t h t h e f o l l o w ­

ing compounds: c o l c h i c i n e ( 5 x l O ~ 3 M ) , v i n b l a s t i n e (100 u g / m l ) and 2 , 4 - D 
1 0 - 4 M ) d i s s o l v e d i n w a t e r . From 5-10 ul o f each s o l u t i o n were a p p l i e d 
between the primary l e a v e s of the a p i c a l hook. The s e e d l i n g s w e r e f u r ­
ther c u l t i v a t e d under a l i g h t / d a r k r e g i m e o f 1 6 / 8 h o u r s o n m o i s t 
v e r m i c u l i t e to induce l i g h t - d e p e n d e n t morphogenesis . Under t hese c o n d i ­
t ions the M T - d i s o r g a n i z e r s ( c o l c h i c i n e , v i n b l a s t i n e ) and t h e a u x i n -
herbic ide 2 ,4 -D, produced d i f f e r e n t morpholog ica l changes in t h e s h o o t . 
Within one week a f t e r treatment the c o l c h i c i n e - t r e a t e d p o p u l a t i o n e x ­
h ib i ted abe r ra t ions ranging from s t rong s w e l l i n g in the ap ica l t i s s u e o f 
c l e a r l y i n h i b i t e d s e e d l i n g s t o abnormal l e a f fo rmat ion i n s l i g h t l y f u r -
tner d e v e l o p e d s e e d l i n g s ( F i g . 1 a ) . D e v i a t i o n s i n l e a f shape w e r e 
common in t h i s popula t ion . For example, one of the s t i p u l e s was o f t e n 
a sent , reduced in s i z e , o r a l t e r e d in shape. The l e a f l e t b l a d e s a l s o 
d i f f e r e d in s i z e , shape, and conformat ion. The stems were t h i c k e n e d or 
broadened toward the t i p s i m i l a r to f a s c i a t e d s t r u c t u r e s . N e v e r t h e l e s s 
l eaves and stems were green and growth was not at a l l i n h i b i t e d . 

The v i n b l a s t i n e - t r e a t e d s e e d l i n g s showed s i m i l a r but l e s s s t r i k i n g 
aberra t ions in shoot development, and shoot morphogenesis in genera l was 
only s l i g h t l y i n h i b i t e d ( F i g . 1 b ) . 

The 2 ,4 -D- t r ea t ed s e e d l i n g s were not so d r a s t i c a l l y I n h i b i t e d , but 
several morphological abe r r a t i ons were e v i d e n t ( F i g . 1 c ) . A g a i n , t h e 
l ea f b lades were abnormal in s i z e and shape, but no t in c o l o r . A p i c a l 
leaves o f t e n showed ex t r eme ly d i s tu rbed morphogenesis , e . g . blade curva­
ture and stem broadening. The s t i p u l e s were not a f f e c t e d so s t r o n g l y , 
but they did show changes in s i z e and shape s i m i l a r to s e e d l i n g s t r e a t e d 
with c o l c h i c i n e . 

These p r e l i m i n a r y i n v e s t i g a t i o n s d e m o n s t r a t e t h a t t h e l i g h t -
dependent morphogenesis of young pea s e e d l i n g s i s a f f e c t e d s u b s t a n t i a l l y 
by MT-d i so rgan ize r s and by 2 ,4 -D . Both compounds induced s i m i l a r abnor­
mal i t i e s i n l e a f l e t , s t i p u l e , o r stem f o r m a t i o n , thus s u p p o r t i n g t h e 
view t h a t m i c r o t u b u l e o r g a n i z a t i o n w i t h i n t h e p l a n t c e l l s may b e 
d i rec ted by auxins . 
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