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ABSTRACT 

Va r i a t i o n  o f  p l a smid p r o f i l e i s  t he h a l lma r k  o f  Rh i z ob i um 

legumi no s a rum bv t r i f o l i i  s t r a i n s i s o l ated f rom the n o du l e s  o f  

pasture plant s . P revious at tempt s t o  demonstrate that t hese variant 

t ypes were de r ived f rom t he o r iginal inoculant we re inconclus ive . 

Subsequent laboratory based s imulat ions revealed that the broad host 

range pla smid RP 4 was capable of generat ing stable alterat ions in the 

p l a smid and t o t a l  genomic DNA pro f i le . This va riat ion invo lved an 

apparent l o s s  of  pSym, with concurrent loss of  the nod and n i f  genes ,  

but t he s e  s t ra in s  p r o du c e d  n o du l e s  o n  white c l ove r p l ant s . The 

st rains recove red f rom the nodule s ,  while not ident ical ,  were clearly 

de r ived f rom t he pSym- s t ra in . A plasmid c l o s e ly corresponding in 

s i ze t o  p S ym wa s det ected in t he nodule re - i s o lates and repeated 

t r i a l s  o f  t h i s  

( appa rent ly)  s ym  

e x p e r i me n t  i n v o l v i n g a n t i b i o t i c a l l y  ma r k e d  

st rains c onf irmed this observat ion . This left the 

c o n c l u s i o n  t h a t  t he DNA w a s  s t i l l  t he r e  but in a form which was 

dif f icult t o  detect by convent i onal DNA hybridi zat ion procedure s ,  a 

result which is  not totally without precedent ( Downs and Rot h ,  1 9 8 7 )  . 

The second portion of  this project involved an invest igation of  

the t ransmi s sability o f  pla smids from the inoculant strain 2 6 6 8 . The 

s t r a i n  w a s  ma r ked with T n S  with t he expect at ion that s ome of t he 

mo v a b l e  D N A  p i e c e s  w o u l d  c a r r y  a T nS i n s e r t  and c o u l d  t h u s  be 

selected fo r .  A t ransmissable symbiot ic plasmid was detected, as had 

been previous ly observed in other rhi zobia by Johnston et al ( 1 9 7 8 )  . 

The plasmid was shown to be t ransferable , in an altered form, t o  soil  

mi c r o o r g a n i sms of  u n ide n t i f i e d  gene r a , t o  a sym s t r a in o f  � 
legumin o s a rum bv t r i fo l i i ,  to its o riginal pa rent 2 6 6 8  and to � 

c o l i . I n  a l l  strain s ,  with the except ion of E .  coli the nodulat ion 

genes we re f u nc t i o na l ,  p r o duc ing n o rma l l o o k ing nodu l e s  ( on t he 

o u t s ide ) and i n  many s t ra i n s  n i t rogen was a l s o  f ixed, t hough not 

gene rally a s  we l l  as by the pa rent 2 6 6 8 . The s igni ficance o f  a self

t ransmi s s able broad host range symbiot ic plasmid is  discussed in the 

context of the microbial ecology of  rhizobia . 
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