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Fieldexperinrentintwosuccessivel,earsrvitlrthree Rhizobiunr strainsandacithiocarbamatelungicidc(Dithane
M-45) shorved positive effect on conlrolling Cercospora-letf spot oI rnungbearr (.Cercosporo canescens, C.

cruerila) Rhizobirtm helped in reducing the disease irrtensity and correspondingl,icld increase, Dithanc M-45 at

seedand foliarsprayat30and45davsaftersorvirrglradalsobeneficial c[TecttolorrcrdorvntheleaIspotofgreen
gram. Best e[[ect rvas obtained in combined application olbotlr the treatment.
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INTRODUCTION

ln India tlre nrajor cl iseases oItnungbeau at e tttttngbeatt

yellow nrosaic virLrs (MYMY), Cercospola-leaf spot

(CLS) artd bacterial leaf spot. Irr suntttter/sprittg
nrungbean crop Itorntally does not sufler frotn serious

disease problerns but kharif crop is prone to attack by
nrany diseases and tnost danragirrg is Lhe CLS (Ahrnid,

1985, Singlr et.al., 1978).

Since tlrese diseases are tlte main cottstraints in

increasing mungbean production, atternpts have been

rrrade irr our present rvork to conttol the irrtensities of
CLS and to increase yietd by the applicatiorr ol'cowpea-
Rhizobiunr at seed and Dithane M-45 both at seed

and loliar spray.

MATITIUALS AND IIIETIIODS

The field trial rvas conducted at Kalyani farrr ol tht
Visrvavid),alaya, uncler rairrfed conditiorr usiug tltc
mungbean cultiver B-105 (Panna) in the year 1996

and 1997. Sixteert treattueuts consisting of diflelerrt
cotnbinations of Rhizobium and fungicides and

uninoculated control were replicated foul times in a

randorrrised block design with nricroplots of 6 sq in ltet

plot size The crops was inoculated rvitlr tlre respective

s-r rrbiont narnely Caj 6/1, JCA-1 arrd M- l0 strains of
cor\pea group by seecl irroculation (charcoal based

Rltizobittm porvder mixed rvith soakecl seecls just

belorc sowirrg) at a strengtlr of 48.66 X 106, 5 I .33 X
l06ancl 53.66X l0r'cells/rnl lorCaj 6ll,JCA- I arrd

M-10 strairr respectively. Rltizobiunr cells rvere grown
irr yeast rnarrnitol agar (YMA) rnediunr contairting
nrarrnitol 10.0 g, Di-potassiurn nrouobydrogen
pirosphate 0.5 g, utagnesiuttt sulpltate 0.2 g, sodiurn

chloride 0.1 g, yeast extract 1.0g, calciurtt carbonate

0.5g. distilled rvater 1.0 L, p[I 6.8 - ].0, agar agat

15.0g (Virrcerrt, 1970). Yeast nrarrrritol broth (YMB)
rvas prepared by preparirrg YMA without agar. Tlrree

days old YM-brolh cultures oltlre symbiont were used

for irroculatiorr of the plant. The fungicide Ditlrane M-
45 (alkylene bis dithiocarbatnate product) rvas treated

at seed @ a glKg. Foliar spray oF furrgicides were

giverr to the crop (at 30 and 45 day alter sorvirrg DAS)

@ 2.5 g/litre. The sixteert treatttrertts were : T,
I?hizobiun strairr I (Caj 6/l) at seed, 1'r llhizobiunt
strairr II (JCA-l) at seed, 1', Rhizobiurr strain Ill
(M-10) at seed, 'I 

o Rhizobit rr strain I at seed +

firngicide at 30 DAS, T, RltizobiLtlr strairt II at seed

+ frrngicide at 30 DAS, To Rhizobiurr strairt lll at

seed * lungicide at 30 DAS, T, Rhizobiun r strairt I at

seed -l- lurrgicide at 45 DAS. T, Rltizobiurt strain ll
at seed + furrgicide at 45 DAS, To Rhizobiurr straitt

lll'at'seed + fungicide at 45 DAS, 'f 
,o Rhizobiunr

strairr I at seed + fungicide at seed, T,, Rhizobiunr
strairr II at seed + furrgicide at seed, T,, Rlizobiunr
strain llI at seed + furrgicide at seed, T,,fungicide at

30 DAS, T,olungicide at 45 DAS, T,rfungicide at seed

and 1',0 control (untreated/uttirtoculated). The
experinrents rvere repeated irt trvo successive years.
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Trble I : Anall'sis of variattce of difIerent trcatll]ents

Disease SevcritY

20 DAS

Trial-l Trial-Z

]O DAS

Trial- l Trial-2

40 DAS

1'rial-l Trial-2

50 DAS

Trial- I l'rial-2

Yield (kg/ha)

Trial- I Trial-2

Tinre lntervalsdf

Treatment

Block

Error

0.8 8 + 0.69

0.25 0.25

0.52 0.34

t5

2

30

2.22++ l.5l +* 4 08+* 4 09+*

0.09 059 159 109

0.44 0.6'7 o 72 0 37

2.08*+ 1.59++

0.09 0.25

0.08 0.16

563 6l +* 633.70rr

73.16 58.25

152.30 117.65

++ & * Significant at l7o & 5% lavels respectively

.rable2'Meanpetlortttenceofcliseaseseverityatfourtirtteitttervalsandtheiryieldindifferenrtreatmentsinrnunglrean

'l'rcatments

20 DAS

'Irial-l llid-2

Discase SeveritY
Yield/6m']

(g)

Yield,fta
(Ke)

lncreased

yicld over

control (%)

30 DAS

'llid-l Tnal2

40 DAS 50 DAS

Trial-l Tnd-} -llial-l Trial-2 Trid-l Trial-2 Trial-l Td+2 Trid-l Trial-2

t- | 1.67

I'2 I .00

l'1 1.00

'l-1 l.0o

T, l.o0

'l'( 1.67

1', I .00

'l's 1.00

l'., 213

l',,, l'oo

1-,, I 00

1' ,, I .00

'r- 1 67'tI
'I''o 2'33

'l- ,, I oo

T,n 2.33

sE,t 0.59

CD at 5%1 20

1.00 3.00 3.00

I 00 3.00 3.00

l00 233 3.00

t 00 3.00 3.00

t.00 L00 1.6'l

r.00 1.67 1.61

r.00 2.33 2.33

t.00 2.33 2.13

1.67 3.00 3.00

L00 I .00 1.67

I .00 I .00 1.67

1.00 1.00 1.00

1.67 1"6'7 1.61

2.33 3.00 3.00

I .00 1.61 I '6'7

2.31 3.00 3.00

0.48 0.54 0.66

0.98 l.l0 135

6.31 6.13 9 00

7 00 7.00 9 00

7.00 7.00 9.00

5.67 5.61 9 00

4.31 4.33 9 00

5.61 5.67 9 00

7.00 ? 00 7.00

7.00 7.00 7.00

7.00 7.00 7.00

7,00 7,00 9 00

7.00 7,00 9 00

7.00 7 00 9.00

3,00 3.00 7 00

700 700 900

6 33 6.33 9 00

7 00 7.00 9 00

0 46 0. 19 023

0.94 l0l 041

9 00 283 2'71 4'72

9 00 266 254 444

9.00 272 259 439

9 00 293 282 488

9.00 3M 290 507

9"00 2gl 280 485

7.00 275 265 459

7.00 261 255 415

8 33 268 256 M1

9.00 268 256 44'l

9,00 261 251 438

9.00 262 249 431

7 00 2W 2'78 483

9 6'7 2()6 256 443

9 00 25'7 243 428

9 00 250 239 418

0.ll ' l0 05 8 86

066 205I 18rB

451 1292 13.03

421 622 601

432 5.02 827

4'10 1615 t1;19

482 21.29 20.80

46'1 16.01 l7.ol

M2 98l 1078

425 4.0'l 6.52

42'l 6.94 7.00

427 6,9'1 7.02

422 418 5'16

416 4.55 426

462 15.55 15'19

427 5 98 1.02

405 239 l5i,

l)AS , l)ats allct'sott'lng

Source
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lC olairls r.{tcr sowirlg ilr tcrtlrs o['esl'lttr:rtiorl o['
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' 

i lie 'i ears

It la-s also iloted tliat ihe sevelii)/ of clisease 'vas

iralkciill piorlcr.ttlcecl otilv after 30 dal's oi- sorvirlg

orl\\'or(ls 
isott to tlte

l u fi:ctioll u'as si grt i ilcatttl)' lorver itl cotllDar

.:otltt.ol rrr,i. 5. 6 atrtl 13 treattrletlt cotribirlatiorls ttllto

-' : ,e 'J iseasc llltensil"y'and ylcld inlprovetlreLtL

D K, Nlisia and F. BlrattacharYl'a

,.,:,-t ! al. i ott rv i t!r rtlriz":r b iiltrt i ltc rea'ceei y i e t cl
: ' ,lr:1-l lll'loll w!t!l [\ItLL\'tut'lttt !!r!r ea'---- r

- . - r - :ire disease i:i',ensity (Bhattacitaryya ar-trl
,. ^r. tSE:i9?0) arrd the apolicatioi-'of

- - . : : -': l:e s llte ertettt of Cercr:';1lot'c le:lf

- t it ('(ltla;ccit.i is eoil-"iciered

-. ..f'cllsible iot' t.ecl'"rcticil of

- - -:l I 'l 85).

l-he cl i scrisc i rtcicierlce trorrrta I l3' il llpear a lier 3 0-3 5 d ays

aliet' so* ittg. Su' lile acplicaiiorl ol ltrrlgicides at scecl

{ollower,l b1' {bilai sprav at 30 UAS tli.eht hirl'e sotrie

role-i rr rec[r rci rr g cl i sease i trten s i ties i ir tllese treatt]lel.]ts.
-l'hc possitriiitY ol'rrsirlg lrigli lllrlzol.ri tirrr inocttllttil at

seccl and Ditlrarre fl-45 at seecl and 30 DAS 1'or

lorvct ing tlte prcssLlre of tire C'erco's:porci-leaf spoi

disease of n.,r,,,gbenrt ciLrc io C cttttcscc'r's is clcarly

erct essecl {l.crrrl l-llc tlrcsettt r'vork"

A- C I( N C1\/ I, ii D G Ii NIEN'f

gLridance throLtglroLrI the course oI irrvestigation'

llEIiitlt ENClis

Blv-ritachary'1ir. I). atrrl Ir4ukherjec' N ( 1988)" .llhi:obium-
Sclerolirtnt itrteracticn in grilundnr'rr ("1 rochis lrypogaeo)

rhiz-ospitcrc lnrlictn 'lotrt /grictrl Sci 58(8) : 643-

o-14

Bhatttclriiryl'a. P. ar (1990 ltttll

activlt)' (Alacr irrrr)

cliscasc gbcatr' /?es'

Resr,:arch 1X(4) l 6'7 -112'

(iuirlip Sinuh, Shrrshi Kirpoor arrcl Krrlciip Sing ( 1987). [)roccctlings

of 2nd Itlierrlirliolrai S1'rnposiutn on rrrtrrlgbcan' pp 290

Mavec" C. I-.r. anci I)atar" v V. (i986). Phytopirtho[nctry' pp ?4-

15.

Ahrlcr!, Qui sar, ( I'ilt 5 ) Fun gicida! coni rcl o I' ( ler ccsl'ror'r-lcl{ spot

ol-i:lttr'El;clin 1l'i2na rol ia ta\' I nd in n P !q'totrtl/rol 3u(3)

: 4 I 8-422.

Singh. D V anr! Sirrgh. ii tt' (i978) l'rclrJ evaluatiorr of'ltrngiciclcs

lor tllc cctltrll ol Cercosltcrtt'lcaIsoct cf greetl p:rlnr'

Pe;;tittdes t1(.5) : 2t'-29'

Vitrccrrl. .l t 4' ( 1 990) tl rnattnttil fb' lha 1tt ocl :ca.i slrtdy o{ tlt rortl

nodttle haclcriri lllF ll:rnd ilook No' I5 illack trcil

arrtl Scitnti[lc I']irb Orlbrd

(lcceplcd tor ot:llltcaiiott -1A Mctrcli 999)


