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Improvement of the vield of Bengal gram (Cicer arietinum L.) and lentil
(Lens esculentum 1..) through enrichment of rhizosphere with native
rhizobia in the district of Hooghly, West Bengal
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Pulses are grown in about 13.000 acre of land in the district of Hooghlv. Cultivatnon of pulses is
restricted to the non-irnigated land along the catchments of the river Ganga and Damodar. Usually

very little inputs are provided lor pulse cultivation and as such average vield ol pulses is tar below
the national average. In order to combat the situation extensive sunvey works or nodule bacteria
from two rabi pulses. viz. Cicer and Lentil were conducted in eight specific blocks out ol seventeen
The serotvping of these nodule bacteria were made by followmg standard agelutination method. In
additon pll. organic carbon and organic matter pereentage ol the rhizospherie soill was also
recorded. Freld experiments were also conducted m larmer’s field at least in five mouza m cach
block. It was observed that nodulation. growth and seed vield would be augmented siemticantly it
the enrichment of the soil was made with native rhizobia from where they had been isolated.
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INTRODUCTION

An  cextensive  survey  of  winter  pulses  was
conducted throughout the state of West Bengal in
order to evaluate natine Rizobinon status in the
soil of different district as well as to understand
the svmbiotic efticiency of these isolated rhizobia
In fact these natve rhizobia  proved  their
cffectiveness i mcrcasing the vield 1f they are
reinoculated in the same soil from where they <
have been isolated  (Bandyvopadhyay.  [99X)
Keeping this idea i view the present work was
taken up particularly to studv the ability of
improving the vield Cicer arietinum L. and Lens
esculennum L. cight blocks of Hooghly district
through cnrichment of the rhizosphere with the
same scrotvoe of Rizohim that were solated
trom the respective locations.

MATERIALS AND METHODS

Experiments in the farmer’s ficld were conducted
in different mouza under cight blocks of Hooghly
district to demonstrate the cffeet of enrichment of
Cicer (Cicer arietimmm L. (cv. Mahamaya-1) and
Lentil (Lens esculentum L. (cv. Asha) rhizosphere

with the native rhizobial scrotvpe 1solated carlier
and were found to be predominantly distributed m
the respective soil (Table 1), All the treatments
had five replications. Scrological identification of
the isolated  stramns  was  made by simple
agglutination test (Johnson and Mcans. 1963)
Sowing operations were made during the nuddle
of November 1998, a primary dose of P205 « 60
ke/ha were given during soil preparation. For
enrichment treatment the rows were inoculated
with broth culture of Rhizobium with sufficient
concentration. Unmoculated plots were kept as
control. Both the treatments were  replicated
thrice.

The ultimate sub-plot size 33 sqm. and the
distance between the rows were 22 em. The seed
rates were 25 kg/ha and 40 ke/ha for lentil and
Cicer respectively. Soil tvpe. pH of the soil.
pereentage of organic carbon and organic matter
of the rhizosphere were recoded carctully (Table -
1)

At the onset of flowermg data on nodulation and
dryv weight of plants were recorded. After maturity
the crops were harvested and vield of cach sub-
plot was recorded scparatelyv. The data were then
analysed statistically
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Table-1. List of experimental locations. their soil characters and respective native strains of Rhizobium for Cicer (Cicer arietinm 1)
and Lentil (Lens esculenunt 1.3 n the district of Hooghlyv. West Bengal

Native Rhizo!

Organic Strain
SL Soil Organic maltter
No.  Location Block Type* pH C("o) () Cicer Lentil
1 Saptagram Chinsura  Mlogra GA 6.0 1.54 2.69 Hg-c-25 1 Hg-1-106 2
2. Halusa Polba  Dadpur BA R2 184 316 Hg-c-20.2 Hg-L-1012
3 Abdulpur Balagarh GA 79 1.07 2.83 Heg-c-14 2 Hg-1-91 1
4. Rajbalhat Jangipara BA 7.8 2.54 410 Hg-¢c-281 He-1.-42 1
2 Radhaballavpur Khanakul -1 BA R0 2.56 4.22 Hg-c-16 1 Hg-1.-40 1
6. Gurup ' Dhaniyakhali 13:A 74 112 330 Hg-c-13 2 Mg-1-21 4
7. Amunpur Haripal BA ®9 2.39 4.15 He-c-18 1 Hg-1-52 6
8 Goghat Goghat RS R.7 1.64 2.81 Heg-c-42 He-1-272

* Soil Type: GA Gangetie alluvium: BA- Bindh aluvium:

RS- Red soil

RESULTS AND DISCUSSIONS

In case of Clicer i most of the locations
nodulation. nodule drv weight of plants improved
significantly due to enrichment of soil with native
rhizobia (Table 2). The incrcase in vield of Clicer
duc to inoculation was recorded to be 12.03%- 21.
52% over those of uninoculated control which
suggested the necessity of inoculation of Cicer
sced with Cicer specific rhizobia m this district
for boosting up of vield in general. Out of cight

locations onlv in two - Abdulpur and Aminpur the
mmoculation cffect was found to be statistically

insignificant.  The maximum increase in nodule
number and module  drv weight was found in
Saptagram.

The increasce of plant dnv weight was found to be
significant in Rajbalhat. Saptagram and Halusa.
The seed vield in two locations viz. Abdulpur and
Rajbalhat was not sigmificant  cven  after
reinoculation (Table 4). However. in Rajbalhat the

vield of Cicer became maximum (20.20 g/ha).

Table-2. Eflect of Rhizohiim ennichment on nodule number. nodule weight and plant dry weight per plant of Cieer (Cicer arietinim ev.

Mahamava-1)

LOCATION"

Treatment | 2 3 4 3 O 7 8
1. NODULE NO. PER PLANT
CONTROI 4387 29.66 32766 31.00 30.33 29.33 25.00 20,80
ENRICHMENT 74.66 44.82 4096 48.33 44.01 41.36 3508 41.32
C.D. at 3% 18.15 10.34 N.S. 11.03 903 863 N.S 942
2. NODULE WT. PER PLANT
CONTROI, 0.129 0140 0189 0193 0196 0188 0138 0166
ENRICHMENT  0.187 0192 0.247 .28 0,280 0.251 0198 0.253
C.D. a1 5% 18.74 4.19 N.S. 15.98 3.99 171 N.S. 138
3. PLANT DRY WEIGHT (gm.) PER PLAN1
CONTROI, 0.342 0331 .29% 0423 0.292 0.349 0.282 0367
ENRICHMENT 0450 0479 0.362 0.585 0403 0.522 04356 0.368
C.D. at 5% 8.20 392 N.S 1162 0.079 0.057 N.S NS

* Serial no. of locations as on Table 1: N.S. = Not signiticant
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Fable 3. Ellect ol Rhizohinm ennichment on rodule number.

cv, Ashay

nodule weight and plant drv weight per plant of Lentil (Lens esculentum

LOCATION®

Treatment 2 3 4 ) 6 7 8
1. NODULLE NO. PER PLANT
CONTROI. 38.62 48.94 28 3 25.66 29.33 43.66 2048 26.80
ENRICHMENT 71.00 99.62 39.63 33.90 39.30 87.67 24.33 92.56
C.I. at 3% 5.89 16.89 9.36 N.S 3.7 N.S N.S. 6.30
2. NODULE WEIGHT PER PLANT
CONTROIL 0.103 0 .08% 0.084 0,078 0.148 0.122 0.105 0.116
ENRICHMENT 0.133 0.143 0115 0.104 0.290 0.257 0.123 0.193
C.D. at 5% 2.19 15.03 15 N.S. 0.0 098 N.S. 9.52
3. PLANT DRY WEIGHT (2m.) PER PLANI
CONTROIL. (.258 0.310 0.345 0.254 0.345 0.263 0.269 0.283
ENRICHMENT 1.303 0442 0.487 0.438 0.543 0.340 0.383 0.408
C.D. at 3% 5.37 352 4.96 N.S. 12.59 1.32 N.S. 13.53

" Sertal number of locations as n Table 10 NS Not Sigmficant

Table 4. Ellect ol native Rhizobium enrichment on the seed vield (g ha) ot Cicer (Cicer arietinmum 1..) cv. Mahamava - |

LOCATION®

Treatment | 2 3 4 5 6 7 8

CONTROI 14.08 14.95 14.60 18.60 14.67 15.28 14.15 16.30
ENRICHMENT  16.86 1716 16.30 20.23 17.08 17.70 16.78 19.85
€. at 5% 2.04 2:57 N.S NS 483 4.23 1.46 1.88

'Serial number of locations as in Table 1: N.S. - Not Significant

Table 5. Ellect ol native Rhivizobinun enrichment on the seed vield (g ha) ol Lentl (Lens esctlentun 1. cv. Asha)

LOCATION"

Treatment I 2 3 4 3 O 7 8

CONTROIL 4.26 5.80 320 396 3.71 4.58 +4.32 3.69

ENRICHMENT 671 7.62 5.83 0.08 7.80 7.69 6.00 4.92

C.D.at 5% 367 2.06 4.85 N.S 1.35 4.89 N.S. N.S.
Serial number of locations as in Table 11 N.S. - Not Signiticant

Similar insignificant vicld has been found in dry weight showed significant cffect to inoculation

Goghat (Table 4). This proves that the native
rhizobial flora of these locations are  most
effective. Isolation and sclection of nodule bacteria,
from these regions would. thercfore be a rational
approach to obtain a better moculant for this
particular crop

Out of ¢ight locational trials in lentil ncither

Nodule number nor nodule drv weight nor plant

in Abdulpur and Ammpur (Table 3). However. in
the rest six locations significant increase of these
characters has been identificd. In Halusa the
nodule number and weight per plant showed
maximum increase. In Goghat and
Radhaballavpur the increasc in dryv weight of plant
showed very significant value. In gencral indirect
correlation between the increcase of nodulation and
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plant drv weight has been noticed
Increase in vield in lentil duc to moculation varics

148 — 36.6%. In Rajballavpur. Ammpur and
Goghat the mncrecase m vield was  statustically

insignificant in contrast to other locations (Table
5) In Gurup. Rajbalhat and Halusa bumper vicld
through enrichment of soil with rhizobia has been
noticed. This suggests the existence of effective
native rhizobia in this locality .

Response of both the crop to cnrichment of
rhizosphere with native rhuzobia corroborates with
the carlier report made by Kabi and Behari. 1990
and Bandvopadhyvay. 1998 This can be explained
as the adaptation of the native strains in the
respective soil through the long course of time.
Besides this. the competitine  abilitv  of  these
strains has been found to be always greater than
the other strains (Kabi. 1976. Bandvopadhyvay.
1986). Stll the question remains as to how such
fresh noculation  with  these  native  rhizobia
respond  to increase crop  vield over the
unimoculated control as these strains are already
inhabiting m the respective soil. The answer might
be that both the crop are winter pulses and hence
their rhizobia mav not thrive well during extreme
hot summer thereby causing poor survivality in the
soil (Marshall. 1964, Vincent. 1958,
Bandvopadhvay. 1998) and therefore. a fresh
moculation with rhizobial stramn that i1s native to
the soil. caused a boosting effect.

On vield of Bengal gram and lenul

So in order to obtamm optimum vield of winter
pulses 1t 1s suggested to moculate the soil cach
time with native rhizobia particularly when the
crops arc to be gronwn mn a hunud. sub-tropic arca
like gangetic plain of West Bengal.

REFERENCES

Bandyopadhyvay. S K. (19861 Influence of induced changes
ol host genome on the competitiveness ol K
Japonicum tor nodule site in sovbean. Euviron,
Feol 4(1): 83 -91

Bandvopadhvay. S K. (1998) Ennchment of rluzosphere
with native rhizobia improves the vield of winter
pulses i Nadia district. Grreen Teeh. 1 (4) @ 188-
191

Kabi. M.C. (1970). Restdual ellect of diflerent strains of
japonicum — Proe. Ind. Nat. Sci. Acad. 42B (1) : 46
_ 32

Kabi. M.C. and Behan. K. (1990) Improvement ol the vield
ol ¢chickpea and Lentil i Burdwan soil through
enrichment ol rhizosphere with native rhizobia
Ind. Agric. 34 (3): 163 - 108

Johnson. LW and Means. U M. (1963). Serological groups
of Rhizobium japonicum recorded from nodules o
sovbeans (Glveine max) n field soil. Agron. I. 55:
269 - 271

Marshall. K.C (1964). Survival of root nodule bacteria in dn
solls exposed to ngh temperature. Ausr. J. Agric
Res. 15 : 273 - 28]

Vincent. 1. M. (1938). Environmental factors i the fixation
ol nitrogen by legume. In : Soil nitrogen Agrononi
tEd. W.V. Buthlomew and F. W. Clerk). Am. Soc
Agron. Madison. Wis (LISA)

iAccepred for publication January 31, 2002




