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Prospect of using cowpea - Rhizobium and Dithane M-45 for disease
management (Cercospora - leaf spot) and yield of mungbean

D.K. MISRA AND P. BHATTACHARYYA

Department of Plant Pathology, Bidhan Chandra Krishi Viswavidyalaya, Mohcnpur 741252 West Bengal

Field experiment in two successive years with three Rhizobium strains and a cithiocarbamate fungicide (Dithane
M-45) showed positive effect on controlling Cercospora-leaf spot of mungbean (Cercospora canescens, C.
cruenta) Rhizobium helped in reducing the disease intensity and corresponding yicld increase. Dithane M-45 at
seed and foliar spray at 30 and 45 days after sowing had also beneficial elfect to lower down the [eal spot of green
gram. Best effect was obtained in combined application of both the treatment.
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INTRODUCTION

In India the major diseases of mungbean are mungbean
yellow mosaic virus (MYMV), Cercospora-leaf spot
(CLS) and bacterial leaf spot. In summer/spring
mungbean crop normally does not suffer from serious
disease problems but kharif crop is prone to attack by
many diseases and most damaging is the CLS (Ahmid,
1985, Singh et.al., 1978).

Since these diseases are the main constraints in
increasing mungbean production, attempts have been
made in our present work to control the intensities of
CLS and 1o increase yield by the application of cowpea-
Rhizobium at seed and Dithane M-45 both at seed
and foliar spray.
MATERIALS AND METHODS

The field trial was conducted at Kalyani farm of the
Viswavidyalaya, under rainfed condition using the
mungbean cultiver B-105 (Panna) in the year 1996
and 1997. Sixteen treatments consisting of different
combinations of Rhizobium and fungicides and
uninoculated control were replicated four times in a
randomised block design with microplots of 6 sq.in net
plot size. The crops was inoculated with the respective
svimbiont namely Caj 6/1, JCA-1 and M-10 strains of
cowpea group by seed inoculation (charcoal based
Rhizobium powder mixed with soaked seeds just

belore sowing) at a strength of 48.66 X 105, 51.33 X
10¢ and 53.66 X 10° cells/ml for Caj 6/1, JCA - 1 and
M-10 strain respectively. Rliizobium cells were grown
in yeast mannitol agar (YMA) medium containing
mannitol 10.0 g, Di-potassium monobydrogen
phosphate 0.5 g, magnesium sulphate 0.2 g, sodium
chloride 0.1 g, yeast extract 1.0g, calcium carbonate
0.5g. distilled water 1.0 L, pH 6.8 - 7.0, agar agar
15.0g (Vincent, 1970). Yeast mannitol broth (YMB)
was prepared by preparing YMA without agar. Three
days old YM-broth cultures of the symbiont were used
for inoculation of the plant. The fungicide Dithane M-
45 (alkylene bis dithiocarbamate product) was treated
at seed @ 4 g/Kg. Foliar spray of fungicides were
given to the crop (at 30 and 45 day after sowing DAS)
@ 2.5 g/litre. The sixteen treatments were : T,
Rhizobium strain I (Caj 6/1) at seed, T, Rhizobium
strain 11 (JCA-1) at seed, T, Rhizobium strain 1l
(M-10) at seed, T, Rhizobium strain [ at seed +
fungicide at 30 DAS, T, Rhizobium strain Il at seed
+ fungicide at 30 DAS, T, Rlizobiun strain 111 at
seed + fungicide at 30 DAS, T, Rhizobium strain I at
seed + fungicide at 45 DAS, T, Rhizobium strain 11
at seed + fungicide at 45 DAS, T, Rhizobium strain
HI at'seed + fungicide at 45 DAS, T, Rhizobium
strain 1 at seed + fungicide at seed, T|, Rhizobium
strain 1I at seed + fungicide at seed, T , Rhizobium
strain 111 at seed + fungicide at seed, T, fungicide at
30DAS, T, fungicide at 45 DAS, T (fungicide at seed
and T, control (untreated/uninoculated). The
experiments were repeated in two successive years.
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Table 1 : Analysis of variance of different treatments

Discase Severity

Source d.f Time Intervals Yield (kg/ha)
20 DAS 30 DAS 40 DAS 50 DAS
Trial-1  Trial-2 Trial-1 Trial-2 Trial-1  Trial-2 Trial-1  Trial-2 Trial-1 Trial-2
Treatment 15  0.88* 0.69 2224 1.51** 4.08** 4.09** 2.08** 1.59** 663.61**  633.70**
Block 2 025 0.25 0.09 0.59 1.59 1.09 0.0%9 0.25 73.16 58.-25
Error 30 0.52 0.34 0.44 0.67 0.32 0.37 0.08 0.16 152.30 117.65

*+ & * Significant at 1% & 5% lavels respeclively

Table 2 . Mean performence ol disease severity at four time intervals and their yield in differenr treatments in mungbean

Treatments Discase Severity Yield/om? Yield/ha Increased
{g) (Kg) yicld over
control (%)
20 DAS 30 DAS 40 DAS 50 DAS

Ml Teal2  Tralt Tra-2  Triakl Trial-2 Trial-l - Trial-2 Trakl Trak2  Trabl Trab2 Tkl Trial-2
T, 1.67 1.00 300 3.00 633 633 9,00 9.00 283 271 472 45) 1292 13.03
T, 1.00 1.00 3.00 3.00 700  7.00 9.00 9.00 266 254 444 423 622 601
T, 1.00 1.00 233 300 700  7.00 9.00 9.00 212 259 439 432 502 827
T, 1.00 1.00 300 300 561  5.67 9,00 9.00 293 282 488 470 1675 11719
T, 1.00 1.00 1.00 1.67 433 433 9.00 9.00 34 290 507 482 2129 2080
T, 1.67 1.00 1.67 167 561 567 9.00 9.00 291 280 485 467 1603 17.04
T, 1.00 1.00 233 233 700  7.00 7.00 7.00 275 265 459 442 9.8t 1078
T, 1.00 1.00 233 233 700 7.00 7.00 7.00 261 255 435 425 407 652
T, 233 1.67 3.00 3.00 7.00  7.00 7.00 833 268 256 447 427 694 100
T, 1.00 1.00 100 1.67 700  7.00 9.00 9.00 268 256 447 427 694  7.02
T, 1.00 1.00 1.00 167 700  7.00 9.00 9.00 263 253 438 422 478 5.76
T, 1.00 1.00 1.00 1.00 7.00  7.00 9.00 9.00 262 249 437 416 455 420
T,, 1.67 1.67 1.67 1.67 300 3.00 7.00 7.00 290 278 483 462 1555 1579
T,, 233 233 3.00 3.00 7.00  7.00 9.00 9.67 266 256 443 427 598  7.02
T, 1.00 1.00 1.67  1.67 633 633 9.00 9.00 257 243 428 405 239 1.50
T, 233 233 300 3.00 700  7.00 9.00 9.00 250 239 418 399 - -
SE+ 059 048 054  0.66 046 019 0,23 033" 1005 886 - - - -
CDat5%1.20 098 110 135 0.94 1.01 0.47 0.066 2051 1809 - - - -

DAS » Days after sowmg
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Observations were taken on 20, 30, 40 and 50 days
old plants after sowing in terms of estimation of
intensities of disease using 0-9 scale (Mayee and Latar,
1986). Grain yield estimates were made at harvest as

Ke/ha,

e
A
=1

SULTS AND DISCUSSION

Significant difference of severity of disease caused
1

by all treatments in different time intervals except at

firial-2. Yields/plot also diffrered significantly

in two trials upto 30 days of both the years.
also noted that the severity of disease was
markedly pronounced only after 30 days of sowing

Tt

ireatment
1
i

It was

onwords.
Infection was significantly lower in comparison to the
control in 4, 5, 6 and 13 treatment combinations upto
40 days.
Out of sixteen treatment combinations only seven
ireatments had a significantly higher yield in both the
years. Highest yield over the control was recorded in
treatment no. 5 followed by treatment no. 4,6, 1 and
13 respectively. The host plant with those of five
treatments registered less infection during 40 DAS
which is a pick period of vegetative as well as
reproductive growth, ultimately resulting less damage
in its end products.
The two trials did not show any difference of infection
during the older age i.e. at 40 and 50 DAS in most of
the treatments. Among the three Rhizobium strains
~4i 6/1 and JCA-1 found to be better as regards
swering the disease intensity and yield improvement.
= inoculation with Rhizobium increased yield

1

he disease intensity (Bhattacharyya and

Mukhe -1990) and the application of
fonge ce5 the extent of Cercospora leaf
soot 0f munghs rewal. efal (1980). Singh and
Singh (1978) and had ability to promote yield of

sn(Gupta et.al. 1988). Our work confirm these
v enenora canescens is considered

The disease incidence normally appear after 30-35 days
after sowing. So the application of fungicides at seed
followed by foilar spray at 30 DAS might have some
role in reducing disease intensities in these treatments.
The possibility of using high Rhizobiwm inoculum at
ceed and Dithane M-45 at seed and 30 DAS for
iowering the pressure of the Cercospora-leaf spot
disease of mungbean due to C. canescens is clearly
expressed from the present work.
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