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ABSTRACT

A ficld winl was conducted at the Agricultural Rescarch Station, to study the effect of
combined Inoculation of Rhfzobium strain Tt9 with a phosphobacterium. Bacillus megaterinm var,
Phas phaticum (PB 1) at different levels of phosphorus in groundnut (Co 1). Maxiumum crop growth,
nodulation, plant dry weight and yield were obtained in treatments which received hundred per cent
chemical fertilizer. The combined inoculation of Rhizobitm and phosphobacteria at 50 per cent gave
a comparable yield to 100 per cent phosphorus level with no bacterial inoculation indicating a

snving of 50 per cent chemical fertilizer.
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The essential plant nuirient, Phosphorus, is
present as insoluble inorganic and organic
compounds in the soil. This is also true for cheap
‘natural sources: like rock phosphate, bone meal,
basic slag which are being advocated in the event
of acute shortage of chemical fertilizers. On the
other hand, a large portion of the available
phosphorus present in super phosphate and other
chemical fertilizers is converted chemically and
microbiologically to insoluble forms soon afier
application to soil. The problem “of primary
agricultural importance concerns the availability of
all the cited insoluble forms of phosphorus to the
plant roots. One group of microorganisms namely
the phosphorus solubilizing microorganisms (PSM)
play a major rolc in the solubilisation of insoluble
phosphates mainly by production of organic acids
like acetic, lactic, formic, gluconic acid efc. and
bring them to solution (Sperber, 1958). Another
group of workers (Sundara Rao, 1968; Hayman,
1975) presented evidance for the role of enzymes
like phytases and phosphatases in bringing
unavailable forms of phosphorus into solution.

Groundnut, is one of the major oil seed crops
of Tamil Nadu. The increase in the yield of
groundnut due to the symbiotic association of
Rhizobium is  well  established. Combined
inoculation of Rhizobiten and phosphobacteria gave
an enhanced yield in groundnut (Kundu and Gaur,
(1980). In this study, an attempt was made to find
out the role of dual inoculation of Rhizobium and

phosphobacteria in saving chemical fertilize
groundnut.

METERIALS AND MATHODS

A field trial was carried out at the Agricultus
Research Station. Aliyarnagar, Coimbatci

" district to study the effect of selected Rhizobit.

strain Tt9 in association with Phosphoabacter
(Bacillus megaterium var. Phosphaticum) (PB 1)
groundnut variety Co. 1 at different levels
phosphorus. The treatments details are as follows:

Phosphorus
No
Uninoculated control

TS
PB 1
TI9+PB1

50 Per cent Phosphorus (17.5 kg super phosphate / ha

Uninoculated control -
TL9
PB 1

- Tt9+PB 1
100 Per cent Phosphorus (35 kg super phosphate / ha

Uninoculated control

Tt 9
PB I
Tt9+PB 1
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Table L. “Effect of combined inoculation of Rhizobium and phosphobacteria on the growth, nodulation, dry mattr yleld, total
- * nitrogen and phosphorus eontent of groundnut at 60'DAS

T SOl Roulegh  Bmdy o Noldy Twidgn oo

' ' (NoJpl) ()

No phosphorus

Uninoculated control 35,17 11.80 2.13 4.0 0.34 2.70 0.23
9 4032 1.66 3.40 520 0.57 2,91 0.23
PB-1 36,28 12.42 3,08 480 0.48 2.85 0,26
Ti9 4 PB-1 - 4210 12,70 3,44 526 0.60 202 0,25

50 per cent phosphorus

Unincculated control ~ 40.46 13.05 3.18 49.0 0.49 2.89 025
T 45.11 13.34 3,40 56.0 0.60 291 0.25
PB-1 4695 1274 3.46 510 0.51 2.89 0.28
Tt9 + PB-1 49.90 13.50 3.54 58.0 0.60 2.93 028

100 per cent phosphorus

Uninoculated control 46,83 14.55 3.52 54.0 0.54 2.90 0.29
T 43,81 15.21 3.58 58.0 0,63 292 0.28
PB-I 47.07 14.43 342 54.0 0.54 2.90 034
Ti9 + PB-1 51.50 15.65 3.64 50.0 0.61 295 0.34

CD (P=0.05) . 397 0.78 0.15 5.88 0.08 0.03 0.03

* - Values represent mean of three replications; DAS : Days after sowing

The treatments  were replicated thrice in
randomised block design. Seeds of groundnut were
sown after seed bacterisation of the above
treatments. For combined inoculation equal
quantity of peat based inoculum (100 g each) of
Rhizobium and phosphobacteria were used. Normal
irrigation  schedules and  nitrogen  and
micronutrients doses were given. '

Shoot length, root length, plant dry ‘weight,
nodule number, nodule dry weight, total nitrogen
content, and  total phosphorus content were
estimated at peak crop growth stage (60 days after
sowing). Pod yield, hundred pod weight, shellling
percentage and 100 kernal weight were recorded at
harvest.

RESULTS AND DISCUSSION

Individual inoculation of Rhizobium produced
significantly better responses over unioculated
control and phosphobacterial inoculation (Table 1).
Maximum growth, nodule number, nodule dry
weight (Table 1) plant dry weight, total N content
and pod yield (Table 2) were obfained in treatments
with 100 per cent P. Even while the crop response
was maximum al 100 per cent P level, the crop

response to combined inoculation of Rhizebiwm and
phosphobacteria at 50 per cent P level were on par
with uninoculated control at 100 per cent P level.
These results indicated that a saving of 50 per cent
inorganic phosphatic fertilizer on combined
inoculation of Rhizobium and phosphabacteria.
Other -parameters such as 100 pod weight, kernal
weight and shelling percentage did not exhibit a
significant difference either to individual or
combined inoculation (Table 2),

The increase in crop growth due to combined
inoculation in the present study might be due to

. growth regulators produced by Rhizebiwm and

Bacillus and also might be due to the solubilisation
of insoluble phosphates by production ol various
organic acids by B. megarerium (Sperber, 1958). It
has also been reported that plant hormones might
play a role in the infection mechanism of
Rhizobium (Nutman, 1965; Shena Khanova, 1979).
Hence, the enhanced nodulation of ground nut also
be attributed to the growth regulating substances
produced by Bacillus sp.. Similar enhancement in
the dry matter production by combined inocuiation
of phosphate solubilising and nitragen fixing
microorganisms  were  also reporied by
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Tnhin 2. Effeet of comblned Inoculation of Rhizobium and phusphnbncteﬁn on the yleld of groundnut (Var ' Co 1) at

different levels of phosphorus
Trotiments  Podyieldkgha) v 100 pod weight () 00 ""“;; VL Shelling (%)
Mo phosphorus
' Uninoculated control 2157 ; 81.66 29.33 466
W9 2363 879 84,00 2933 §3.33
PB-1 2399 10.08 86.66 32.00 57.00
Tt9 4 PB-1 2582 16.46 85.00 33.60 58.00
50 percent phosphorus
Uninoculated control 2499 13.68 82.00 29.66 5233
Te9 2707 2031 £8.33 3033 61.66
PB-1 2589 16.68 81.66 2833 53.66
TS + PB-1 2823 23.59 £5.00 29.60 57.00
‘100 percent phosphorus
Uninoculated control 2815 23.37 £3.33 31.66 58.33
T 2898 25.56 84.66 28.55 55,00
PB-1 2798 22.90 84.66 2933 58.00
9 + PB-1 2082 27.66 86.00 35.60 57.30
CD (P =0.05) 324,87 : . NS NS NS

* _ Values represent mean of three replications; NS : Not significant

Kalugasalam (1981). The combined inoculation of
Rhizobium and phosphobacteria at 50 per cent level
produced. pod -yields on par with uninoculated
control at 100 per cent P application indicating a 50
per cent saving in phosphatic fertilizers. Similar
results have been reported by Surendra er al (1993)
in black gram with phosphobacterial inoculation.
Gunasekaran and Natarajan (1991) also reported
that compined inoculation of Rhizobium and VAM
fungi at 50 per cent P level was comparable with
uninocylated control at 75 and 100 per cent P
levels.

Thus the . present study indicated that the
combined inoculation of Rhizobium and
phosphobacteria not only improved the nitrogen
status of the crop but also resulted in 50 per cent
saving of phosphatic fertilizers applied o
groundnut. E

REFERENCES

GUNASEKARAN, 8. and NATARAJAN, T. (1991). Effect of
Rhizoblum und VAM fungi inoculation en the growth and
yield of groundnut at different levels of phosphorus. In:
Microbiology Abstracts. Annual Conference of the
AML Tamil Nadu Agri. University, Coimbatore, p.124.

HAYMAN, D.S (1975); Phosphorus cycling by soil
microorganisms and plant roots. In: Seil Microbiology.

(Walker.N, ed,) Butterworths Scientific Publications,
* London, pp 67-70. ,

KALUGASALAM, A, (1981). * Stodies on
phosphomicroorganisms in relation to certain physical,
chemical and biological factors influencing phosphorus
solubilization. M.Sc (Ag) Thesis, Tamil Nadu
Agricultural University, Coimbatore, India, 99 pp.

KUNDU, B.S, and GAUR, A.C. (1980). Establishment of
nitrogen fixing and phosphate solubilizing bacterin in
rhizosphere and their effect on yield and nutrient content
crop. Plant Seil 5§7: 223-230. '

NUTMAN P.S. (1965), The influence of legume in the root
nodule bacterda. Adv: Micro. Physiol.; 20:163-250 .

SHENA KHANOVA, NM. (1979). Alfalia root hair
deformation caused by growth substances and Rhizobitum
reliloti culture fluid extraxts. Microbiclogy 48:276-279,

SPERBER, JI. (1958), Solution of apatite by soil
microorganisms producing organic acids. Aust), Agric.
Res 9, 792-787. -

SUNDARA RAO., W.V.B. (1968). Phosphate solubilization by
microorganisms. In:Phosphate of the First All India
Symposium of Agricultural Microbiology, UAS
. Bangalore UAS Res Ser., pp.21-32.

SURENDRA, S.T. Pathsn, M.A. GUPTA, K.P. and
KHANDKAR, UR/(1993). Effect of phosphate
solubilizing bacteria at differcnt levels of phosphate on
blackgram (Phaseolus mungo). Indian J. Agron., 38;
131-133. )

{Received : Aupust 1995, Revised ; April 1996)



