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Cowpea rhizobium activity lowers aerlal blight ( Macrophomina

phaseolina / disease intensity on mung bean

P. BHATTACHARYYA AND N. MUKHERJEE

Department of Plait Puthoiogl', Bidhan Chandra Krishi Yiswavidyalaya

Mohanpur 741 252, Nadia, llest Bengal

Effects of simultaneous infection of mung bean with its root rot and aerial blight pathogen

Macrophomina phaseolina in the aerial parts and the symbiont i.e.Rhizobium sp. in th€

roots, on nodutation, aeriat blight intensity and glrain yield were studied. Field trials

were conducted in two consecutive years- As elpected the crop gtown from Rhizcbium

inoculated seeds gave a significantly higher yield. The exter.t of this increase was rolatively

towor in olants inoculated with both the pathogen and the symbiont in.diffetent combinations

but higher than titose inoculated only with the pathogen. The results rhat the percent

disease intensity was more on plants inoculated with the pathogen alone than those

inoculatad wirh the pathogen and the symbiont inclicated that Rhizabium might have played

a role ind.irectly by influencing the host metabotisrn to restrain the pathogen.
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,ltacrophomina phaseo.lina (Tassi) Goid, cccurs in the collar and stem regicn of

the many plants generally. The organism also infects aerial plant part causiDg

leaf blight in mung bean (Grewal, 1978). Leguminous crop plants grow in nature

in symbiotic retationship with a group of riitrogen fixing baclcria bclonging to the

genus Rhizobium. The crops are benefiled with the nitrogen fired by the bacteria.

The legumes also suffe.r from diseases caused by some pathogens resulting in yield

reduction. The interactions between a pathcge n and.a Iegurrre host (Hoffmaster

er al. 1943) or a symbiont with a legume host (Singh, 1977; Kushwaha and

Srivastava, 1978) have been studied separately' The present study was aimed to

unjerstand the effects ol the pathogen, Mactophomina phoseolino and the

symbiont i.e. Jca-l strain of cowpea ltltizobium on mung bean parlicularly when

the pathrgen was allowed lo inlect aerial plant parls and the symbiont thc root

rcgion. The ob.jective was to determine rvhelhcr such microorganlsms interact

,
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individnally through their common host channel and if so how and to what

extent ?

MATERIALS AND METHODS

For the present programme of work mung bean i'e' Vigna radiata (Wilczek) was

chosen for testing ;;;;;;'t"i, the indirect effects of a pathogen on the

Rhizobiumor vice versa through their host when the pathogen was allowed to

infectaerialplantparts.Fieldlrialswereconducledinlwoconsecutiveyearswith
ninedifferenttreatmentsconsistingofdifferentcombinationsofpathogenand
uninoculated control. Tbe treatments were replicated four tim^es in a randomised

blockdesignwithmicroplotesof22nelplotsize.Thesoiloftheexperimental
plotwassandyloam,withgooddrainageandmoderatefertilitylevelhaving
pI{ 6.7, total nitrogen O.SgZl available phosphorus C'00149/o' and e xchangeable

potash 0 0ll6%. Rhizobiumcells were grownin yeast mannitol agar (YMA) and

yM brorh medium ( vincent. 1970 ). The pathogen was grown in potato

dextrose agar (PDA). Three day otd YM-broth culture of the symbiont and

l5- day old culture ofrhe pathogenwere uscd for inoculation of the plants' Host

plantswereinoculatedattheirrootsbytl.tcRhizobiumsp,andatfoliageby
M. plnseolino.

SeedsofvarietyB-lofmungplantswereinoculatedwiththecorresponding
symbiont namely Jca-1 slrain of cowpea group by (i) seed inoculation charccal

based Rhizohium strain mixed with the soaked seeds before sowing" and (ii) inocu-

lation at 30 days uU. of the plants ( 60 plants pe'r replication ) by drenching at a

strengthof33.33xl06cells/mlinlstyearand35.66xl06cells/mlin2ndyea'r.
A sclerotial suspension of the pathogen from a t5 day old PDA-culture was

sprayed on the f"li;;;oi'r'" l.|1unt pt'nt' on 30 and 45 days after sowing at the

rateof250m|l22mplotwithSuspenslonnsconlainingl.6xl06sclerotiaiml^jn.lst
yearandl.2xl0rtsclerotia/mlin2ndyear.C)bservationsu'cremadeat60days
after sowing by taking 10 plants at random/replication in terms of (i) nodulation,

(ii) disease i't"n'ity'unl later the (iii) grain yield' Nodulation was measurcd by

counting ttre number of effective nodules and by measuring volume of' nodules by

waterdisplacementmethod.Percentintensityofthediseasewasmeasuredby
calculatingtt,.numu.,ofpt,o.,killedltotalnumberofplantsobscrved.Yieldof
grains*ur*.urrrtdinwe'ightofgrainsprcduccdperplotandcomputedtoyield
in q/ha.

RESULTS

Effects on nodulatio

Results presented in Table I showed that nodulation of the plant i'e' b'otl:l

;
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number and volume of nodules inoculated with the pathogen ot 30 and 45 days

after sowing was lower compared to the uninoculated control plants in both

the years. Nodulations of the plants increased significantly in both the

years in cases o[ ,".d, ioorulateJ rvith the symbiont. In plants inoculated

with the symbiont on' 30 duy, after sowing noclulation were also found to have

increasedthorrghnottotlreextentofseedinoculatedplants.Incasesof
plantsinoculatedsimultaneouslywithRltizobinmandMacrophominaindifferent
combinations, nodulation, .".,. found to have reduced compared to uninoculated

control plants except the combination of such mixed inoculation resulting

increased nodulation in the 2nd year'

Efects on disease intensitY

The percent intensity of foliage blight of the plants inoculated with the

pathogenonboth:Oand45daysaftersowingwashighercomparedtothe
uninoculatedwerenilasexpected.Arelatir,elyhigherdegreeoffoliageblight
was observed in plants inoculated simultaneously with Rhizobium and

Macrophomi,rra in different combina-tions' Among the mixed inoculation Rhizobit'm

&t seed and A""ii'^ina at 45 days recorded highest disease intensity in

the years. ffo*tut','tf is iotensity did not equal on plants inoculated with the

pathogen alone'

Effecrs on Yteld of mung bean

Yield of mung plants inoculated with tbe pathogen at 30 days was lorver by

29.g0o/o and 7.96',,/" in 1st and 2nd year respectiYely compared to the yield

from the respectiy; uninocurared control plants ( Table 2 ) Yields of the

plants inoculated with the pathogen at 4i days alter sowing was aiso lower

by 1826Y'and 15 O+7 
'"'pt"tively 

in the lst and 2nd year comparcd to the

respecrive uoi*o"oioi"o "ontrol 
plants. Signiflcanrly higher yield rvas obtained

from seeds inocui'itJ *ttf' Rh'izobium' The increases were ll5'42o/" and

86 73"/o ,.tpt"ti'"t] 
'n 

tn" lst and 2nd ycar' Plants inoculated at 30 days

aftersowingwithtllizobiumalsoshowedhigheryieldoverrespective
uninoculated cont;l ptuot' Uy 34'13% and 51 '77 '?; iD the 1st and 2nd yeal'

IncasesolplantsinoculatcdsimultaneouslywithRhizobiumttndMacrophomina
in <iifferent combinations, howevcr rhe yield was lower compared to the

respecti\,errninoculatedcontrolplantsinbotlrtheyears.Dcub]einoculationas
ustralresultedinhigheryicldscornparc<]toplantsinoculatedcnlyrviththe
pa hogen Subject io furrher stu<1y in one case' however' simuhaneortslv

inoculationresultedinenhancemcntofyieldashighas2506%inthelstyear
andl2.8]%inthe2ndyearovertherespectiveuninoculatedcontrolplants.
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Table 1. Effect of MauoPhomin"O"'o"nu

Treatments
Mean number of nodule

Per Plant
1 st Year 2nd Year

Mean volume of nodule

per Plant in cc

1st Year 2nd Year

Iif o"rlut"o control
8.75

3.75

4.13

20.00

12.00

7.50

7.50

6.50

5.00

7.50

325
5.25

18.75

1\.25

7.00

9.25

5.50

4.15

0.015

0.003

0 003

0.04

003

0.005

0.008

0.004

0.008

0.01

0.002

0.008

0.11

0,06

001

0.02

0 006

0.004

MacroPhomina at 30 daYs

MacroPhomina at 45 daYs

Rhizobium at seed

Rhizobium at 30 daYs

Rhizobium at seed and

MacroPhomina at 30 daYs

Rhizobium at seed and

MacroPhomina at 45 daYs

Rhizobium at 30 daYs and

MacroPhomina at 30 daYs

Rhizobium at 30 days and

MacroPhomina at 45 daYS

0.005 0.014
2.98 1.87

G. D. at 5/o

Table 2. Effect of Macrophomina phaseolinainoculation on disease intensity and yield of

Mung in lield

Treatments
Mean disease intensity(%)

Per Plant

Mean yield in (q/ha)

1st year 2nd year
1 st Year 2nd Year

Ifililur"t"a control
Nil

33.97

33.25

Nil

Nil

22.15

25.45

25.11

19.67

Nil

29 17

25.33

Nil

Nil

21 0B

25.06

22,22

18 32

2.08

1.50

1.10

4.41
a _rO

2.60

1,89

1.86

1.78

2.76

2.oB
4 o')

n 1a

3.43

. ER

2.18

2.04

2.11

MacroPhomina at 30 daYs

MacroPhomina at 45 days

Rhizobium at seed

Rhizobium at 30 daYs

Rhizobium at seed and

MacroPhomina at 30 ('lavs

RhiTobiurn at seed and

Vf 
""r. 

Ptto'ina at 45 daYs

Rhrzobium at 30 daYS and

MacroPhomina at 30 days

Rhizobium at 30 daYs and

C. D. at 5o/o
6.81 16.22 0e9 0.t,3MacroPhomina at 45 days
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Table l. Effect of Mauophomina phaseolinainoculation on nodulation of Mung in field'

Treatments
Mean number of nodule

Per Plant
1 st year 2nd Year

Mean volume of nodule
per Plant in cc

1st year 2nd Year

Uninoculated control

MacroPhomina at 30 days

Macrophomina at 45 daYs

Rhizobium at seed

Rhizobium at 30 daYs

Rhizobium at seed and

MacroPhomina at 30 daYs

Rhizobium at seed and

MacroPhomina at 45 daYs

Rhizobium at 30 days and

MacroPhomina at 30 daYS

Rhizobium at 30 daYs and

MacroPhomina at 45 daYS

8.75

3.75

t+.13

20.00

12.00

7.50

7.50

6.50

5.00

7.50

325
525

18.75

11.25

7.00

9.2 5

5.50

4.15

0.015

0.003

0 003

0.04

003

0.005

0 008

0.004

0.008

0.01

0.002

0.008

0.11

0.06

:o'
0.02

0 006

0.004

, OQ t.L t 0.005 0 014
C. D. at 5/o

Table 2. Effect of Macrophomina phaseolina inoculation on disease intensitv aod yield of

Mung in field

Treatments
Mean disease i nte nsitY(o/o)

Per Plant
1st year 2nd Year

Mean yield in (q/ha)

1st year 2nci Year

Ginoculated control

MacroPhomina at 30 days

MacroPhomina at 45 daYs

Rhizobium at seed

Rhizobium at 30 days

Rhizobium at seed and

MacroPhomina at 30 days

Rhizobium 31 5gs! and

Macrt Phomina at 45 daYs

Rhrzobium at 30 daYs and

MacroPhomina at 30 days

Rhizobium at 30 daYs and

MacroPhomina at 45 days

Nil

33.97
aa aF,

Nil

Nil

22.15

25.45

25.11

19.67

Nit

29 11

25.33

Nit

Nil

21 EB

25.06

.) a)

18 32

2.08

1.50

1.10

4.47
n -70

2.60

I ao

1.86

1.78

7.26

2.O8

1.92
A aa

3.43

t liR

2.18

2.O4

2.11

16.22 069 0. tt3
6.81

C. D. at 5/o
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8n cowPea Rltizobium

;::::::: n of Macrophomi,a ph.aseorino,causing presenllv 
,rhe 

aerial blight of

mung bean and nni'obi'm o""""i" on-*uog Utu' have been studied even

thoughthey were 
''*'"'"a 

to two different pa't' of the mung plants namely'

foliage and roots "';::;;' 
This p"th;;;;;eing' primarilv a soil borne one

has also outlire o,^i)),,t,|,,, 
jn aim.,.n",...n"i.oi*.n'' like soil and water

(Bhattacharyya' UAOj' The pathogtn- **'oUo*ta 'o 
trru'" dise ase in the foliage

arld Rlizobi"n' in ltl"u'":"i*'u i|)9-{"J o'.' tht 'oot'' 
Increased nodulation as

reported earlier iro'r' ""i "nou'' 
l9?9 ;;;";; arar et1l 

' 'l9El) 
due to Rhizo-

niuninoculationtrasOttntonnt"aintf'Ip""lt*o'k"lnthisoccassionalso
the diseasc caused ff;r;;;;;ge reiluce*-nooulu,ion' This reduction associated

with foliage inrt"tion;-;'' ihoscol^it'' ;;";ttt' appeared to be reported for

ttre firsr time here. 
"o;;.;;;tion of noalotioo b,v a pathogcn cccurring on such

a distaat plant part ;;';t; reported't"utt iott'iooi ''' at' 1978) in sovbean'

Tu ( 1978 ) has ,J;i;",;; r<ttizoiium acti,elv lessened the severitv of

Phytophthora sp' 
in rrvo disranr parts of the lrost plant'

:;:'Jll:i;,:;'ljili:":'ji"Xdfilii{'#;;;. 
;;. ,o roriase brigh'l rras bee n

xo Some e\tent ;;;;;''; r,y no.rur.,Io,n- o, roots' This replenisltrtrcnt of

yield loss due to;lt;';;;;"*n ''n"ttt'i'o"nt" 
at Rhizobio appe ared unique

iu nature'
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