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42.5°C) than Rhizobium leguminosarum and R. trifolii.
Brockwell'® observed that up to 40°C, there was no seri-
ous mortality, but beyond this temperature mortality rate
was very high. It was reported that counts of R. japonicum
at temperature ranging from 28 to 35°C were appreciable,
while at a temperature of 40°C the mortality rate was
high'. But in present investigation, survival rate of
Rhizobium transformant was minimum at higher tempe-
ratures, i.e. above 28°C in the case of paddy husk, but in
the case of sawdust and groundnut shell the count of the
cells declined after two weeks. The higher temperatures
affect the longevity of transformant in all carriers as
shown in Figure 2.

The viability of Rhizobium transformant carrying repor-
ter gene gfp was found to be good, since its stability was
recorded up to 154 days. The gfp plasmid does not require
any other substrate for fluorescence like other markers.
Moreover being a non-conjugal plasmid, spread of the
antibiotic marker encoded on it is highly restricted. It can
be concluded that GFP can be used as a marker for moni-
toring the survival of Rhizobium sp. in bioinoculants. The
paddy husk is a very good alternate low-cost carrier at par
with conventional lignite carrier.

Peat and lignite, though good carriers, are not easily
available and are expensive in India. Paddy husk, sawdust
and groundnut shells are agricultural and industrial waste
products. The low cost and easily available paddy husk
can be used as a carrier and reporter gene gfp can be used
as a marker for monitoring bioinoculants.
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An efficient plant regeneration protocol from imma-
ture cotyledon-derived callus was standardized for
cowpea (Vigna unguiculata (L.) Walp). Callus cultures
were initiated from immature cotyledon explants on
MS + B5 medium containing IBA and Kn, each at
2.0 mgl ! concentration. These cultures on transfer to
a medium containing 0.1 mg 1™ zeatin produced adven-
titious shoots. The regenerated plantlets were then
transferred to root induction medium containing IBA.
Histological analyses were made to confirm organo-
genesis from callus.

GRAIN legumes in general, and Vigna in particular, are
recalcitrant in nature. As a consequence, genetic transfor-
mation is hard to achieve. In most cases where transgenic
grain legumes have been obtained with reasonable effi-
ciency, regeneration of shoots involved a callus phase'.
There have been several reports on plant regeneration
through organogenesis in different explants of cowpea® '
However, limited success has been achieved for shoot
production via callus phase in cowpea. Pellegrineschi'®
reported regeneration of shoots from callus cultures of
hypocotyl in the presence of 0.1 mg I"' zeatin. Pandey and
Bansal® induced organogenesis from leaf callus of cowpea
in the medium containing IBA (10 pM) and Kn (10 pM).
Development of reliable protocols for regeneration of
grain legumes was reported in soybean'’, black gram',
mungbean'!, common bean'"’, tepary bean'® and pigeon-
pea'’. In the present study, a protocol for regeneration
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