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STEM NODULES ON THE TROPICAL LEGUME, Sesbania rq&l;ata  J653Q, a d  *. . 
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Sesbania r o s t r a t a ,  a t r o p i c a l  legume coloniz ing  water-logged s o i l s  i n  t h e  Sahel  r eg ion  of 
w e s t  Afr ica ,  forms n i t rogen-f ix ing  nodules wi th  Rhizobium sp. on both t h e  r o o t s  and t h e  stems. 
- S. r o s t r a t a  d i f f e r s  from the o t h e r  known stem-nodulated legumes Aeschynomene i n d i c a  (1) and 
Neptunia o l e racea  (2) by i t s  profuse  s t e m  nodula t ion .  We r e p o r t  h e r e  some of t h e  c h a r a c t e r  
i s t i c s  of t h e  s t e m  nodules  of - S. r o s t r a t a  and t h e i r  endophyt ic  rh i zob ia .  

Materials and Methods 

S t r a i n s  of Rhizobium sp. w e r e  í s o l a t e d  from s t e m  nodules  us ing  s tandard  procedures  (3 ) ,  and 
t h e  s tock  c u l t u r e s  w e r e  maintained on YMA medium. 
medium conta in ing  p e r  1000 m l  : Na-lactate, 5 g ; Na-succinate, 5 g; Na-glutamate, 0.5 g; 
K2HPO4, 1 g; N a C 1 ,  0.05 g; MgS04.7H20, 0 .1  g;  CaC12, 40 mg; FeC13, 4 mg; yeas t  extract, 1 g; 
trace elements, pH 6.8. A l l  s t r a i n s  w e r e  t e s t e d  f o r  t h e i r  a b i l i t y  t o  form nodules on t h e  
stems and r o o t s  of S .  r o s t r a t a  grown under b a c t e r i o l o g i c a l l y - c o n t r o l l e d  condi t ions .  
i s o l a t e s  from nodules were t e s t e d  f o r  n i t r o g e n a s e  a c t i v i t y  i n  c u l t u r e  (see below). 
grown p l a n t s  w e r e  used t o  determine t o t a l  n i t r o g e n a s e  a c t i v i t y  of nodules.  
e f f e c t  of combined n i t r o g e n  on nodula t ion ,  s u r f a c e - s t e r i l i s e d  seeds  were sown i n t o  t e s t - t u b e s  
conta in ing  Jensen ' s  l i q u i d  medium. The r o o t s  w e r e  i n o c u l a t e d  7 days a f t e r  sowing, and t h e  
s t e m s  sprayed wi th  a d i l u t e  c u l t u r e  ( lo7/&) of r h i z o b i a  3 days la ter .  
cu l tu red  rh i zob ia ,  a N-free medium w a s  used (LSO); t h i s  medium d i f f e r e d  from YLS i n  t h a t  N a  
glutamate and y e a s t  extract w e r e  omitted.  
levels of  O added. 2 
Resu l t s  and Discussion 

Field-grown p l a n t s  of 2. r o s t r a t a  can grow up t o  4 m (Fig.  l), and i n  many i n s t a n c e s  d i s p l a y  
heavy nodula t ion  (15-40 g P.W./plant) a long t h e  l i n e s  of the stem l e n t i c l e s  (Fig. 2) up t o  
2.5 m above ground l e v e l .  

The s t ra ins  w e r e  cu l tu red  i n  YLS l i q u i d  

Re- 
F ie ld-  
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For a s says  on t h e  

The as says  w e r e  done under argon w i t h  v a r i o u s  

When inocu la t ed  by spraying  p l a n t s  grown i n  tubes ,  nodules  
appeared 4-5 days later. 
t h e  f i e l d ,  t h e i r  N2 (CzHz) - 
reducing a c t i v i t y  w a s  400-60 
pmoles CZHq/plant/h a t  3 
(15 g nodules ,  35*pmoles 
C2H4/g.F.W./h); their r o o  
nodules showed 42 pmoles 
p l a n t / h  from 2.4 g nodules.  

Cross- inoculat ion tests showed 
t h a t  s t ra ins  i s o l a t e d  from 
stem nodules  were a b l e  t o  
nodulate ,  e f f e c t i v e l y ,  t h e  
shoots  of S. r o s t r a t a ,  b u t  
they  formed only  i n e f f e c t i v e  
nodules on t h e  r o o t s  of o t h e r  

Sesbania spp. (e.g. S. pachycarpa,  5. a c u l e a t a ) ;  S i r a t r o  (Macroptilium atropurpureum) was no t  
nodulated. Young p l a n t s  of S. r o s t r a t a  grown hydroponical ly  i n  t e s t - tubes  were supp l i ed  wi th  
3 mM NH4N03 a t  7 days, and the n u t r i e n t  s o l u t i o n  rep laced  eyery 2 )days t h e r e a f t e r .  
weeks, i t  w a s  obvious t h a t  r o o t  nodula t ion  of t h e  N-supplied p l a n t s  w a s  s e r i o u s l y  r e t a r d e d ,  
although s t e m  nodula t ion  w a s  increased  re la t ive t o  t h e  'NO-N' c o n t r o l s .  A similar e f f e c t  was 
evident  i n  t h e  C2H2 reduc t ion  da ta .  
i n h i b i t i o n  of nodula t ion  by combined N i s  l o c a l i s e d  t o  t h e  r eg ion  of uptake; they  a l s o  
i n d i c a t e  that  t h e  e f f e c t  of combined N on n i t rogenase  a c t i v i t y  i s  s i m i l a r l y  l o c a l i s e d ,  b u t  
t h i s  conclusion may be  in f luenced  by t h e  presence of ch lo rophy l l  i n  t h e  c o r t e x  of t h e  nodules.  

One s t r a i n  (ORS 5 7 1 )  i s o l a t e d  from s t e m  nodules  was grown i n  YLS medium t o  late exponent ia l  
phase, then  cent r i fuged  and resuspended i n  LSO medium t o  a concen t r a t ion  of approx. l o 7  
ce l l s /mL25  m l  s amples  of t h i s  suspension w e r e  t r a n s f e r r e d  t o  145 m l  serum f l a s k s  and incu- 
bated f o r  24 h under a n  02/Ar (3:97) mixture  wi th  shaking (100 rpm). S t r a i n  ORS 571 showed 
n i t rogenase  a c t i v i t y  of 1500 nmoles C~Hq/mg p ro te in /h ;  t h e  d isso lved  O2 concen t r a t ion  was 
approx. 1.0 pM i n  t h e s e  a s says  conta in ing  10% C2H2. 
maximum a c t i v i t y  (02 range  examined, 1-11%). 
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These r e s u l t s  are  i n  agreement wi th  t h e  theory  that  

Three p e r  cent O2 dur ing  incuba t ion  gave  
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