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Nitrate reductase (NaR) deficient mutants have recently been iso
lated in Pisum sativum ( 1 , 3 ) . I n NaR d e f i c i e n t mutant E 1 ( 1 ) n i t r a t e 
reduction i s impaired but uptake i s i n t a c t . I n w i l d t y p e peas n o d u l e 
formation ( 5 ) , nodule growth ( 5 ) , and a c e t y l e n e r e d u c t i o n ( 4 ) n o r m a l l y 
are i n h i b i t e d a f t e r supplying t he p lan t w i t h n i t r a t e . T h e r e f o r e , NaR 
def ic ient mutants can be used to i n v e s t i g a t e whether t h e i n h i b i t i o n i s 
caused b y the p resence o f n i t r a t e i t s e l f i n t h e p l a n t o r i s b r o u g h t 
about by the reduc t ion of t h i s compound. In r e c e n t work ( 2 ) t h e e f f e c t 
o f n i t r a t e on a c e t y l e n e r e d u c t i o n in t h e mutant was i n v e s t i g a t e d . 
The r e s u l t s i nd i ca t ed that n i t r a t e i t s e l f was not the i n h i b i t i n g f a c t o r 
but that r educ t ion is i n v o l v e d . 

In the present study the e f f e c t of n i t r a t e on nodu la t ion and t o t a l 
nodule growth was examined. P r e l im ina ry r e s u l t s a r e shown in T a b l e s 1 
and 2. A concen t ra t ion of 15 mM n i t r a t e was c h o s e n ( 5 ) . Under t h e s e 
condit ions, the old l e a v e s in some mutant p l an t s became n e c r o t i c b e f o r e 

I nodu la t ion c h a r a c t e r i s t i c s w e r e e x a m i n e d a s a r e s u l t o f n i t r a t e 
accumulation. In the c o n t r o l , n i t r o g e n - f r e e minera l s o l u t i o n ( S M S , 1 ) + 
15mM KC1 was used. Nodula t ion of E1 was 2 days l a t e r and nodule w e i g h t 
per plant was h igher i n c v . ' R o n d o ' ( c v . Rondo 0 . 3 4 g ; E . 0 . 2 8 g ) . I n 
ether s tud ies , wi th lower KC1 c o n c e n t r a t i o n in the c o n t r o l , n o d u l a t i o n 
c l a r a c t e r i s t i c s i n cv . 'Rondo ' and d i d n o t d i f f e r , i n d i c a t i n g t h a t 

| t .e d i f f e r e n c e in nodula t ion w i t h 15 mM presumably was due to t h e h igh 
concentrat ion used. 

Table 1. Nodulation of cv. 'Rondo' and mutant E. after supply of 15 mM 
KC1, 7.5 mM NH4NO3 or 15 mM KNO 3 . 

I n t h e s t u d i e s o n nodule f o r m a t i o n , s e e d s and s e e d l i n g s w e r e 
treated wi th SMS+15 mM KC1, SMS+7-5 mM N H 4 N O 3 , or SMS+15 mM K N 0 3 f rom 
the onset of the experiment and were analyzed^ 30 days a f t e r ge rmina t i on . 
Treatment wi th NH4NO3 as w e l l as w i t h KN03 a f f e c t e d b o t h t h e number of 
root nodules and the nodule w e i g h t ( T a b l e 1 ) . N o d u l a t i o n on l a t e r a l 
roots was almost comple te ly absent (da ta not shown). In E 1 t h e i n h i b i 
tion of nodula t ion on the main roo t was more s e v e r e . I t is known t h a t 
ni t rate i s accumulated in E 1 ( 1 ) . T h e r e f o r e these r e s u l t s i n d i c a t e that 



24 PNL Volume 14 1982 RESEARCH REPORTS 

f o r nodule fo rmat ion , n i t r a t e i t s e l f probably i s t h e i n h i b i t i n g f a c t o r 
and under such circumstances nodule development is a f f e c t e d t o o . 

Nodu la t ion s t a r t s on the main r o o t . T h e r e f o r e , p r o b a b l y t h e b e s t 
impress ion about the e f f e c t of n i t r a t e on nodule growth a lone can be o b 
ta ined by s tudying we igh t i nc rease o f young n o d u l e s on t h e main r o o t . 
A p p l i c a t i o n o f n i t r a t e t o p lan ts w i t h young nodules s i m u l t a n e o u s l y a f 
f e c t s o the r f a c t o r s , e s p e c i a l l y o n t h e l a t e r a l r o o t s . The e f f e c t o n 
nodule growth has been i n v e s t i g a t e d by t r e a t i n g nodulated p l a n t s 20 days 
a f t e r g e r m i n a t i o n w i t h 15 mM K N 0 3 . T a b l e 2 shows t h a t 8 days a f t e r 
t reatment w i t h n i t r a t e nodule growth was i m p a i r e d . T h e r e a r e i n d i c a 
t i o n s tha t in E 1 growth i n h i b i t i o n was l e s s in nodules on the main r o o t . 

Further s tud ie s on nodule growth have been s t a r t ed in which the on
s e t of nodu la t ion has been s y n c h r o n i z e d by g r o w i n g a l l p l a n t s on SMS 
wi thout a d d i t i o n of KC1 u n t i l the time of n i t r a t e a p p l i c a t i o n . We t r i e d 
to avo id the development of n e c r o t i c symptoms comple te ly by u s i n g l o w e r 
n i t r a t e concen t r a t i ons . 
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