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Effect of Sodium Molybdate Incorporation on the Efficiency
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ABSTRACT

The effect of sodium molybdate was studied at

concentrations in lignile carrier,
observed in groundnut o which

10, 20 send 30 per cent

An sugmentation in the etficiency of symbiosis was
the seads were

treated  with  the  lignite-based

Rhizobium inoculant immediately after incorporation of the chamical at 10 and 20
per cent levels. The highest concentration (30 per cent) exerted inhibitory etfect on
symbissis. Incubation of the l'gnite-based Rhizebium inoculant with sedium molybdate
exarted inhibitery effect on the survival of rhizobis.

INTRCDUCTION

The seed inoculation with eificient
Rhizobium cultures with a view to
increase  nodulation, is practiced
generally. Effective symbiosis between
rhizobia and their leguminous host
depends, among other factors, upon
adequate supply of molybdenum. Dra-
matic vield increases were obtained in
many scils due to application of ferti-
lizers cotaining very small quantities of
molybdenum. The responses reported
due to soaking seed in molybdate solu-
tions (Donald and Spencer, 1961) sug-
gested seed application as an alternate

method of applying molybdenum ferti-
lizers.

The application of molybdenum
salts to leguminous seeds before plant-
ing is practical, effective and econo-
mical. Outstanding results from seed
application of sodium molybdate have
been reported with many crops
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iHagstrom and Berger, 1963). Kanda-
samy and Prasad (1971) reported the
use of lignite as a carrier material for
rhizobia. In the present study, the
effect of seed treatment with lignite
based rhizobia which was treated with
sodium molybdate on the symbiosis
in groundnut was studied.

MATERIALS AND METHODS

The Rhizobium Iinoculum Was
prepared by growing the bacterial cul-
ture in the broth of Base medium '79°
for 3 days under aerobic condition. The
groundnut inoculant was prepared by
adding the concentrated broth culture
of Rhizobium to a finely pulverized,
heat treated lignite. Sodium molybdate
was added to the inoculant at the rate
of 0, 10, 20 and 30 per cent as a chemi-
calpowder, All inoculants were keptin
polyethylene bags. Population of
rhizobial cells in the inoculant at initial
and on 5th and 10th day was deter-
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mired using yeast extract mannitol
agar medium.

Four sets of surface sterilized
TMV-7 groundnut seeds, each repli-
-cated thrice, were treated with the
above inoculants containing 0, 10, 20
and 30 per cent of sodium molyb-
date and the treated seeds were
sown in sterilized mud pots. The
growth, dry matter weight, nodulation,
total nitrogen and leghemoglobin cont-
tent were determined on 40th day,
Total nitrogen content of the plant was
estimated by the method of Bremner
{1960). Leghemoglobin content of
nodules was estimated by the method
of Schiffman and Label (1970).

RESULTS AND DISCUSSION

The resuits have clearly revealed an
augmentation of growth at 10 and 20
per cent level of sodium molybdate by
14.1 and 11.6 per cent, respectively over
the  control, and dry matter weight by
5.6 and 10.2 per cent, respectively over

EFFECT OF SODIUM MOLYBDATE ON LIGNITE-BASED RHIZOBIUM

the control in the case, where the
lignite Ebased inoculant was used
immediately after the incorporation of
sodium molybdate (Table 1). Nodula-
tion, leghemoglobin content of the
nodules and total nitrogen content of
the nodules increased in the above
treatments. On the other hand, seeds
treated with the inoculant 10 days
after sodium molybdate incorpo-
ration exerted favourable effect on the
above characters only in the case where
the seeds were treated with lignite
carrier containing 10 per cent of
sodium molybdate. Whereas, treat-
ment of seeds with the inoculant
containing 20 per cent of sodium molyb-
date and after 10 days of incorpora-
tion exerted adverse effect (Table II).
Giddens (1864) reported the reduction
in nodulation of soybean due 10 seed
treatment with molybdenum com-
pounds and Rhizobium inoculants
mixture which was used after a period
of incubation,

TABLE |. Effect of seed treatment with lignite - based RAfzobivm inoculant soon after sodivm
molybdate incorporation on groundnut,
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Lignie cerrier without sodium
molybdate (control} 16.3
107 of sodium melybdate in
the ligmite carrer 15.6
20%, of sodium moelybdale in
tha lignite  carrier 8.5
0% ol sodium molybdata in
the lignite carrier 15,7
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TABLE Il Eifeci of seed wremment with lignite - based Rhizoblum inoculant sfter 10 dayz of
sodium molybdate incorporation on groundnut v
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Lignite carrier without sodium .

molybdate {control) 17.8 2125 | 22.0 1.89 3.90

1095 of sodium molybdate in

the lignite carrior 18,0 2,230 20.0 1.74 3.20

200, of sodium molvbdate in ;

the lgnile earrer 16.4 2.010 - 13.0 1.73 2.98

30%, of sodium molybdats in

the lignite carrier 14.4 1.818 8.0 1.47 238

"Mean of ten plants

Tieatment of seeds with the inocu-
lant  containing 30 per cent of
sodium molybdate has exerted adverse
effect on all the characters in both the
type of treatments i.e, seed treat-
ment with the inoculant immediately
after sodium molybdate incorporation
and 10 days after incorporation.
Raisenauer (1963) found that seed-
applied molybdenum fertilizers pro-
duced significantly greater increases in
vine nitrogen of soyabean, Burton and
Curley (1966} obtained a highly effec-

tive nodulation when sodium molybdate
and peat inoculam were mixed and
applied to seed just before sowing

Incubation of the lignite-based
Rhizebie inoculant  with  sodium
molybdate at 10, 20 and 30 per cent
concentrations, for 10 days exerted ar
inhibitory effect on the survival of rhi-
zobia (Table Il1). The inhibitory effect
of the chemical increased with increas-
ing concentration. The present results
confirmed the earlier findings of Burton

[ABLE NI, Effect of sodium molybdate incorporation in lignite earrier on the survival of thizabia

Fopulation of rhizobio in 10%/g of inoculant

Treatment

Initial After 5 days After 10 days

Lignite carrier without sodium

malybdate (contral) 13.70 16.06 18,24
10%, of sodium molybdate in

the lignite carrier 8.15 4,30 1.28 |
2049, of sodwm molybdate in

the lignite carrior 7.65 2,70 0.95
30%, of sodivm molybdate in

the lignite carricr 4.90 1.50 -0.18
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and Curley (1866) that treating soy-
bean: rhizobia with & per cent sodium
molybdate in a peat carrier medium in
the laboratory killed 99 percent of
rhizobia within four days.
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