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Chapter 1 MRQam,

Pulses constitute a group of crops of the legume 
family which} with the help of tbo bacteria in their root 
nodules, fix atmospheric nitrogen and improve the soil 
fertility* It is said that pulse crops have boon the 
mainstay of Indian Agriculture} enabling the land to 
turnout reasonable quantios of grains*

Among pulses| the beans vis*} lima boon (Phaseolua 
lunatus L.), French bean (Pbaaoolus vulgaris 1*), duocor 
bean (Cyataopsia totrartonoloba (L.) Taub*) and Indian bean 
(DoXlchoa lablab b.) fora an important part of Indion 
dietary* Those beans supply vegetable protein, o essential 
adducts to predomlnatly a trashy dlot of Indian people*
They also supply carbohydrates and vitamins to human beings*

In Maharashtra pulsos are grown over an area of 2,k 

million ha with annual production of about 8*7 lohb tonnes*
Out of which 20 per cent area is under bosna* The boons arc 
growl as green pod vegetable, fodder, green manure and mixed 
crop in Maharashtra State. It has been found that tbo average 
yield of beans ©re 4*07 ie&h tonnes in Maharashtra State* 
There are several factors responsible for low yield* Amongst 
these, diseases are on© of the factors responsible for poor 
yield* According to Eds on and Hood (1939) the average losses 
from diseases to beans was estimated to 12 per cent. Some 
of the important fungal diseases like Powdery Mildew
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(SrvsiPhe polygon! DC*)* Dean rot (Pbvtoobfehoro parasitica 
Dast*), Boon dry rot (Mocropbotnina pbsseoll CHaubl.) Ashby), 
Loaf spot (Corcospora eruonta sacc.) and (Cercoaporo canoscons 
ELI. end Mart#)* mat (grosnrces eppendlculetus (Pors.) fries*), 
Aathracnose (caoaerella llndedauthlana Shear)are of regular 
occurrence* Amongst these some diseases are external or 
internal seed homo and play important rdo in seed germination 
end spread of tho disease.

Since no much work with reference to external end 
intomal seed qyeoilora of beans, their effect on germination, 
spread of the disease and chemical control has been done in 
Maharashtra State* It was therefore, thought worthwhile 
to undertake detailed Investigation on seed sycoflora of 
boons. The results of which are given in following pages.
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Chapter 2 mVMM M.MI1

Sundoreraasn (1936) iaolatod Haerophotnlna pbaseoli 
from wilted w51d horse gras (Sodiobos biflorus) for the 
first time in Madras* He further reported that same strain 
was found to infect french bean (Phasoolus vulgaris) and 
bla<& gram (P* mungo) la Madras* Sovacevs&i (1936) recorded 
Macroohomina nboaeoli on french bean (ghaaeolua vulaarls) 
for first time from Bavaria* Andros (1938) reported 
tranomissibllity of Maorophoiaine obaseoli t tough seeds in 
the lima boon (Phaaeolua lunatus) in Georgia* fbo Incidence 
of infection was per cent in non-sterllised and $? por 
cent in surface sterilised seeds respectively. McCormack 
(1939) found that Bhiaoctonia sp. la responsible for a root rot 
of beans (P*vulgaris). Person (1944) observed that 
Rbiaoctonia (corticium) aoleni is the agent of damping of boons 
in Louisiana. Snyder and Middleton (19*$) described tbo 
diseases of lima bean (£. lunatus). They found tbst abiaoctonio 
(corticium) aolonlt Fuaarlua sdani f. phaseoli and 
Phvfchiua lutimusa wore more severely affecting seedling and 
pods than Macronbomina pbaaeoH in California* Lutorell (1946) 
Isolated pycnidiol strain of llBcropbomina uhaaeoli on agar 
media from the hypocotyl tissue of snap bean {p.vulnaria).
Id end Fang <1948; described tbo cultural and morphological 
features and proved the pathogenicity of Fusarium solani f. 
fabae and J£* oxsnorum f * fabao responsible for root rot and 
wilt respectively* They further stated that the beans*



(Phsaeo3.ua vulgaris). Pea end cowpoa oro the original host 
or Fuserium sp* Streets (1948) described root rot diseases 
of Guar (Ovetaopsto totrogonolobs )dae to Phyoatotrlcbum 
Mima. Baaarium ap., ahigoctonto sp., end ^orotiaa 
rolfsll to Artoona# Ho further stated that Aitamaria leaf 
spot may cause more or less extensive defoliation under abnormal 
humid condition. Wallace (1949) recorded Maorophoiatoa 
ubeaeoli causing pod spot of lima boon (j*. lunatua). Tisdale 
and Poster (194*9) reported that to inoculation tests with 
abiaoctonla and Tsdohodonaa reduced emergence of snap bean 
(Phsaeolus vulneria) and lima bean (£. lunatus) to Florida. 
Miller (1949) identified seventeen genera of fungi isolated 
from garden been (Phsaeolus sp. ), Tomato end Onion* the most 
common contaminants were Macroaporiua* Hhlaonua. Aapornillus 
and Poriconia. Be also observed that the incidence of 
Ponicilllua and Rbizomia was much lower than others. Swank 
(19p1) gave a detailed account on symptoms, pathogenicity and 
morphology of Altomsria sp. causing leaf spot and die back 
of snap bean (Phasoolua vulgaris) from the central Florida. 
Srivastava and Mathur (1924) studied on tho storage of field 
beans (Dollchoa leblab) at different temperatures and observed 
that principal cause of disease during storage was 
collptotrichum Itocloouthianma producing pinkish or brownish 
spots on the seeds and mycelium on th© pod at high humidities 
and Rbtooous ntorieana which was very common at 39° to 4£°f 
and above. They found optimum conditions for storage to be



32° to 35 °F sad 85 to 90 per coat relative humidity.
Winstead and Hebert (195$) firstly recorded the system of 
Helmlntfaosnoriuia victorloe on tender green bean (£* vulnsrisj 
pods* Th© symptoms were water soared lesions ©bout 1 am 
in diameter, with black nocrotlo centres, darA brown to black,

o

narrow streaks, 1 to 5 am la length were also observed on 
stem petioles and voins. They also described morphological 
characters end proved pathogenicity* Hangsswsml and Xiao 
(1957) reported Altomaris blight of cluster beans in Indie* 
They proved pathogenicity sad proposed a new name to be called 
os Altornalra cvaaonaidls Rsngaswaml end Hao* Chattels©
(195$) reported dry rot of beans (Phaseolua vulnarls) 
primarily du© to Mm&B S* S&mMl «t Idaho
Agricultural Experiment station, Moscow* The pathogen 
penetrated directly through epidermal cells, through stomata 
on th© fcypocotyl and through wounds* He recorded 3 strains, 
distinguishable by cultural characters and degree of virulence. 
Hubor and Finley (1959) isolated out of 64- bean (£* vulnsria) 
plants, 29 isolates of Fusarium solan! f. phased!. 21 
isolates of Gliocladiua roseua and 14- mixture of these two 
fungi at Idaho Agricultural Important Station, Moscow* Further 
they sown the seeds in sand end soil artificially infected 
with ,g# roaeua and £. sdani f * phased! and found that 
disease caused by jg. solan! f * uhsseoli was more severe in 
sand than in soil# walker (I960) firstly observed two seed 
homo fungi (Rhizoctoaia sp. and oclorotlnta aderotiorum^



on french bean (£• vulgaris). Ho observed that the degree 
of seed infection is related to weather conditions during seed 
maturation* Oborin end Half on (1962) noted infection of 
Pbaaeo3.ua vulcaria seeds duo to Cortloium golanl. Trujillo 
(1962) found for the first time fuaarlua solanl f* phased!

' in Hawaii causing dry cortical stem rot of Phaeaolua vulgaris 
vsr. Hawaiian wonder. Ho further stated that disease wos 
probably introduced from the Finland seeds- Moyer (1963) 
reported new leaf spot disease of bean caused by hrcchslera 
aiceans Shoetae&or Parasitica* The ayigptoas occurs on the 
lamina as almost circular spots 1-5 ma in diameter rad brown 
with a fragile grey centre, bearing mycelium end soon falling 
away to leave e shot-hole* Perisie (1964*) observed 
liacroohooina phased! (S. bstaticole) a parasite of beans. 
Sowell (1965) described a leaf spot of cyamoosia tetregonoloba 
caused by altoraaria cucuaerino producing a characteristic 
concentric rings In the larger spots, distinct from the 
syaptoas of anthracnose Colletofcrlohum dsmatium f ♦ truncata, • 
the pathogen is seed bomo* It was similar to that reported 
on £* Indie as £. sapaigl f- jeagofioosieda.
Chsnd end Verms (1968) observed in Indie a leaf spot disease 
of -Cyaaopsla t.etrcgonolQb9 caused by Curvulerla lunate. They 
proved pathogenicity end described symptoms end morphology 
of fungus, daln end Pet el (1969) reported seed mycoflora of 
Guar, their role in emergence and vigour of seedlings end 
studied efficacy of fungicides. The seed mycoflora Aspergillus



Hhizoniis. Cepbalosttorjum end Fuaariua were tbs most frequent 

3p* associated with Guar seeds* guaarium ap. end two isolates 
of Albemarle from the mycoflora were pathogenic, causing 

root rot and brown loaf spot respectively* Sood and Hcgodom 
(1969) reported tbat in glass bouse inoculation Altemaria 

tenuis (£• oltemaia) caused smell brown, irregular lesions 
which expand to become grey brown and oval, with concentric 
aonea* The disease development was serve at 16°^ less at 
28°(T and older plants were more susceptible than younger ones* 

Wat enable (1972) observed that when bean seeds wore sown in 
partially sterilised soils 18-23 per cent did not emerge,
7 *5-1 ^*5 produced diseased seedling which yielded Hbiaoctonla 
aloani or Golletotrichum lindemutbAenua and steriliser seeds 
yielded Altemaria, Fuaarium, collet6tricbum« Chaetomium and 
Hblzootonio* In artificial Inoculation test £. llndemutliionum 
n* DhoseoH and £» oxvaporuta showed very vea& pathogenicity.
Ho also reported the togas Macronbomina obaaeoliaa from 
commercial seeds and soil* Gupta and Boharan (1973) isolated 
from the lesions on bean seeds at Folampur, India* The fungi 
via*, Puaoriuta solani (76 per cent) Phvlloatlcta pbasooljtoo 

( 12 per cent) end Aspergillus flavua (10 per cent) and out 
of these first two caused 30 per cent and 20 per cent rotting 
respectively on inoculation to scads* Desh^ar end Kboro (1973) 
observed paper towel method to be a rapid and easy technique 
for testing susceptibility of mung to Hbiaoctonla batatlcola 
(Xaub.) Butler* Singh end Cboban (1973) reported the r^r~:
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seod syeeSlora of Gaur ( cy among is totrogonolobs) and its 
effect on germination and growth of seedlings by blotter 
or ogar plato methods# Bolfean jl,# (1976) studied 
internally seed borne fungi associated with three soybean 
end three boon (Fhaaeolua vulcaria) cultivara and their 
control in control Brasil. Ellis jd** (1976) recorded 
internally seod borne fungi of bean (Phaseolus vulgaris) 
end reported twenty fungal gonoro.

leech and Houston (1944) gave brief note on the 
seed treatment of field end vegetable crops against diseases 
commonly found in California* Burchfield and McHew (1948) 
gave a seed treatment technique for poaf assise, lima bean 
(P* lunatus ) with spergon and reported the results* Could 
(1949) treated seeds of vegetable crops in western Washington 
in economic proportion* The value of the treatment was 
primarily for seed protection against Fussrium ago*. 
Ilhisoctonia spp. and various un~identified Fhycoaycotos. 
Marsh (1990) roviewed the literature on soil application* 
seed dressing systemic and foliage fungicide and the 
application of certain materials on fruit vegetable and 
flower in cenoda and 0#S*iU Jodis (199studied the effect 
of several newly introduced seed proctants on vegetable 
seeds under wide range of conditions. The seeds selected 
wore lettuce, Pea and French bean ( J>* vulgaris )*



All govs satisfactory germination from tbe commercial 
aspect# Tbe fungicides used wore Cuporocido, sperogan, 
Panogan, ^hiram* Forbam, Bow 9B and 36 h obtained froa 
Bsgatuii chemical Company, U.S.&. Jac&s (1951b Studied a 
seed protectant Xbiram for various vegetable seeds*
He observed 10 per cent germination in each of seeds 
inoculated with Altomeria solan i. Rhiaoctonie solaui and 
Botrysls oinerea when treated with Tblrea on malt agar* 
JacKa (1953) further studied seed dia-infcctants in 
Ncwsoelond. The ability of seven fungicides including 
Penogoo, Spergon and T biram to eliminate fungi and 
bacteria on vegetable seeds was compared following several

s

commonly used laboratory met bods * Martin and Alitins (19W 
carried o-tt pot test to study tbe effect of Arasan, Dow 9B 
Orthoeide (Coptan) 75, Phygon, Sperogon, Semeson, Xhirasi, 
Varcilo 512W end L«S«b* Pitman et ,al» (1955) treated 
combination of insecticide and fungicide to snap bean 
seeds (£• vuleerie) end lima bean ( P«lunatas«) He found 
that tbe performance of Copton end Xbiraa was more 
satisfactory than those of Chloranil end otbar fungicides. 
Davison and Vaughn (1957) tested three species of Fusarium 
causing root rot of Pbasoolus vulgaris and found when 
seeds were treated with vanicides-65 and Grog, the desired 
degree of control# Bremer (1957) tested combination of - 
fungicide odd inscctldMo for tbe seed treatment of beans 
(£* vulRaria) and found that Capion and COBH* each with
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dioldrin gave the boot growth and organic mercury fungicide 
with liadonco govc poor growth liciSwen gt jl# (1997) 
observed relative effectiveness of various insecticides 
fungicides seed treatment on lima bean (P* lunatua») 
Kcfforal (1998) suggested control measures for seed 
borne discos© of French boon (P.vulftoris) • Lindstrom (1999) 
formulated tho fungicidal dose and disinfection efficacy. 
Cruger (1951) gave a list of tho diseases of various 
vegetables transmitted through seeds and controlled by 
C apt an* quinos imeben ayl hydro-sons and Thires# The effect 
of these treatments on germination woo noted and their

application to particular vegetable io discussed*
Sowell (1969) do scribed the effect of seed treatment on 
seed homo pathogen of Guar (Gyaongis tetro^onoloba)* 
Agnihotri and Prasad (1970) reported efficacy of some 
fungicides against Colletobrichuo caaslci.f> cyanoosicclfl 
(Pro* and Pea*)* Hatti and crosier (1971) treated seeds 
with Thirom 79 per cent, Benoayl 90 W# Thlrom + pioldrin 
end TB2 60W alone and + chloroneb and found that those 
fungicides were ineffective against root rot C Foacrium 
floleni f* nabsedi ) but in furrow spray with feenouyli 
bcnoayl ♦ Ghloroncb and TBZ , control was observed. 
Boyadshicw <1972) gave brief account of seed treatment of 
garden bean ( P* vulgar is ) with fungicides end antibiotics 
against bacterid and fungus diseases, crisan (1973)
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studied some systemic fungicides on certain fungi infecting 

tho bean ( P*vulnorla)* Qtm aid Raiou (1973) observed that 
seed treatcaent with 0*3- 0*9 per cent Vitavss gave good

results against Hhlsoctonis soleni an bean (Pbeacolua vulgaris 
Kaul (1973) gave the comparative effect of long storage

sftor various treatment on the viability and mycoflore of 
been (P. vulnarlo) seeds found un-imporad effect on 
viability of seeds* II© tested five fangle ides via*,
Agrossn GHt Corson, Copt on, T Hies and fhlrata and found 
affective control* sirry ot al» (197^) gave fungicidal 
seed-dressing of (P,vulgaris) in relotion to Ebiaoetonia 

root rot and the plant growth* Papavlaas ond Lewis (1972) 
studied the affect of seed treatment with fungicides on 
bean ( Ptvulgoris) in relation to bean root rot (Fusariua 

aolonl f* osboooli)* Russell and Mussa (1977) evaluated 
potential seed treatment to control Fusarium aolaal f • 
nbaseoli. the cause of foot end root rot of Pheseolus mlr.oris*

Foregoing review indicates that no much yorii on seed

aycoflors of beans with specie! refareneo to fungicidal 
soed treatment boa been done in India, honeo present work 
is undortolsen *

oOo-
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Cijaptor 3 HATBEIALS AUD M3EHQ33

3#1s Isolatloni

Tho sood samples of lima boon (Phaseolua lonotua L.)( 
French boon (PhasePlus vulgaris 1#), cluster bean 
(evamooaia totrononalobo (L*) Taub.) and Vial (Indian 
boon) Cnollehoa lableb L#) were- collected tvm the 
Department of Horticulture, Harothwada Agricultural 
University, Psrbhoni* m attempt was made to pic* up 
those seeds from the mixture which appeared unhealthy* 
International rules for seed test Inc (13XA) was followed 
throughout the studies* Four methods vis# agar plate

method (Mus&et, 1978); standard blotter technique 
(dotompo, 19S5)f Hoist sand method (duryanarayana and 
Bhombo, 1961) and Soiled towel method (peshhar and 
Share, 1973) were followed for isolotioa of seed fungi#

S"

To iooloie external end Internal seed saycoflora 
associated with tho aoeda, from the sample of each bean,
400 seeds wore selected at random and tested for seed 
mycofloro as given below#

Anar Plato methods

For Isolation of internal seed borne fungi 200 
seeds wero selected and surf see sterilised by dipping in

f

0*$ per cent Mercuric Chloride solution for 1$ to 2 minutes, 
then they wore washed in three changes of sterile water



13

and five seeds wore placed to potridish containing Potato 
dostrose ogor* siollarly for Isolation of external seed

tome fungi 200 seeds wore directly placed to Pc-ridis-h 
containing sterile Potato dextrose agar* All Pctridisbee. 
were incubated ot (27*300). following method given by 

|| Loscb (1962) totridtohos wore exposed for 12 hours to 
Ultraviolet light and 12 hours to dar&*, Observations were 
recorded for the growth of different organisms with the 
help of binocular microscope and again after ? days second 
recording was made and mycelial fragments were transferred 
to Potato dextrose agar slants for further studios* fhe 
results of which ere given in Table 1 to 4»

Blotter Method:
m

In this method for isolation of internal seed home 
fungi 200 seeds were surface sterilised to 0*$ per cent 
mercuric chloride solution for 1$ to 2 minutes and washed to 
three changes of sterile water then tea seeds waro placed 
cquidistanty on three layers of aoiat blotters to Potridish* 
External seed borne fungi were isolated by placing 200 seeds 
directly on the Moist blotters to Petridtoh* All Petridishos 
were incubated at ( 27*30 C) and exposed to ultraviolet 
light gggfe 8S described earlier# The se^ds md seedlings 
wore examined after five days with a binocular microscope* 
the percentage of individual seed myooflora was recorded and



infected seed© wer© marked then again after 7 days final 
recording was made and mycelial fragments were transferred 
to Potato dextrose ogar slants for further studios* The 
results of which are given in Table 1 to 4.

Two hundred seeds were surface sterilized by 
dipping in 0*1 per cent mercuric chloride solution for 
It? to 2 minutes then washed in three changes of stern© 
water and placed on tho moist sterile sand filled in tray.
In each troy 50 seeds wore placed# a second lot of 200 
seeds was directly placed on tho sterile moist send filled 
in troy* Those trays were then incubated at (2/*30 c) 
and after 7 days* un-goralnatoa seeds end seedlings wore 
ex sained with 0 binocular microscope and percent ago of 
individual organism was recorded# A second observation 
was recorded after 7 days end mycelial fragments were 
transferred to PDA slants for further studies# The 
results of which are given in Table 1 to 4*

Rolled towel methods

A lot of 200 seeds was surface sterilised in 0*£ 
per cent Mercuric chloride solution for 1$ to 2 minutes 
then washed in' three changes of sterHio water and fifty 
seeds were placed on moist towel paper and covered with 
polytbelene paper end rolled carefully so as not to disturb
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the seeds from their place# A second lot of 200 seeds 
was directly placed on mist towel paper and covered 
with Polytholcno paper and rolled carefully* The rolled 
towel papers were incubated at <27-30 C)* Observations 
wore recorded aftor 7 days* the seeds and seedlings ware 
examined with a binocular microscope and percentage of 
tbo individual organism was recorded, second observation 
was recorded after 7 days and mycelial fragments wore 
transforrod to Potato dextrose agar slants and maintained 
for further studies* The results are given in Table 1-^*

3*2 Pathp^tff.i.tr»

A single spore isolation was made from Potato 
dextrose agar slants and all cultures wc*e brought Into 
the puro form. One hundred/healthy seeds of each bean 

ware selected for Pathogenicity tost# Seeds we*ft 
surface sterilised in 0*2 mercuric chloride solution 
for 1$ to 2 minutes then washed in three changes of 
sterile water# All seeds wore rolled on actively 
aporulating cultures and wore placed on moist sterilised 
sand in trays, on moist blotter paper in potridishos$ on 
ator-lliaod Potato dextrose agar patridlshos and on moist 
towel paper then covered with polytheism© paper* The 
material was incubated at (27-30 C) and exposed for 12 
hours to light and 12 hours to dark#
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Observations were recorded after 7 days for 
pre and post emergence of seedling rots and observations 
were continued up to 15 days. The culture of the fungus 
which was identical with original culture. Reisolations 
were made and same cultures were used throughout course 
of experimentation in given Table 6.

3.3 Evaluation of efficacy of different fungicides.

For evaluation of efficacy of different fungicides; 
seven fungicide viz. Thiram 0,2 ( Tetra-methyl-thiuram 
dlsilphale ); Bavistln 0,1 2(Mathuxycarbamoyl
Benzimidazole < 5° per cent W.P.), Difolaton 0,2 N 
(1, 1, 2, 3-Tetrachloroethyl ) sulfenyl-cis-4- 
cyclo-hexano- 1,2-discarboximid© ( 80 per cent W.P.),
Vitavax 0.2 ( 5-6-dihydro-2-methyl-l,4- oxathiin-3- 
carboxanilide ( 75 per cent W.P.) Gaptan 0,2-N (trichloronethyl 
thio-4-cyclohexene-1-2-discarboximide ( 83 per cent); M.B.C.

0.1 ( • ZISIBj iAgrosan,GH 0.2 (Phenyl Mercury
acetate + ethylmercury chloride) were used.f Three hundred and 
fifty gram of healthy seeds of each bean was selected 
and out of them only 400 seeds were treated by each 
fungicide. Then these seeds were dried at room 
temperature. After drying, the seeds ware placed in 
sterilized Potato dextrose agar in Petridish, Moist
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blotter paper| atorlllaQd moist sand in tray and Towel 
paper covered with polytbolcne papa." rolled. Then 

material was incubated at (2? to 30 C ) and exposed for 
12 boars to light and 12 boars to dark. After 7 days 
the seeds and seedlings we ?q examined with binocular 
microscope; the percentage of germination and infected 
seeds wo,’© recorded. After seed treatment seeds wore 
stored. Tbreo isolations were carried out at the 
interval of one month. The results^arg racorded 

Table g toife V* to

•o0o«*
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chapter 4 asaaffia
4.1 Is diet ion of different tavcoflora of beano«

I he results givm in table 1 to 4 inkiest© that the 
fungi isolated by agar plate* blotter paper* rolled towel 
end sand method were the species of ^MggiyM* iSS&SIBfiSiat 

Mm&m> mn&MM .ikmmtmM®»Bhiioctmia. 
HelminthoaoQriu% and p«%wA<»mima from the lima bean, 
(Phaaeolus lunatua L.)^ French bean (Pfaaaeolxia vulgaris L.)* 
Ual beets (bdicbos lableb 1.) and duster bean (Cyemoosia 
tptrGKonoloba (L.) faub.) seeds (Figure 1). These fungi 
were predominantly associated with bean seeds under study 
end hence they were used through out the experiment.

The results in “fable 1 indicated that the germination 
percentage of seeds was found maximum in rolled towel 
(68 per cent)* blotter (65 per cent) as compered to agar 
plate (60 per cent) end sand (63 per cent) in lime been.
It was also observed that the fungi Aspergillus ap., 
ffuaerium sp«y Macroshomina sp. and Hhlsopus ap. were more 
prominent than /aternsrls ap. curvulario ap. abisootonia sp* 
and ndmintboaporium ap. in ell the methods of Isolation 
in lima been.

The results in Table 2 indicated that the germination 
percentage of seeds was found maximum in rolled towel 
(64 per cent) and blotter paper (62 per cent) as compared 
to agar plate (58 per cent) and send (60 per cent) in French 
bean seeds. The fungi Fuaariuia sp. Maerophomiaa sp. end
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Aspemillus sp. were prominent than tho Altemario sp,, 
Curvuleria sp*# Hbiaoma op*, Hhlaoctonla an *. Bel mint hosnorium 
op«^ (Dreofaslers sp.) end Poplclllium sp* in all the methods. 
In general more number of fungi wore found in agar plate and 
rolled towd than blotor and sand method in french bean seeds.

Tho results table 3 indicate that tho germination 
percentage was noto In rolled towel 05 por cent) and blot or 
paper 00 per cent) than sgor plate 03 per cent) and sand 
ik? per cent) in wal boon soods. It was also observed that 
the incidence of tb© fungal sood qycoflora vis., gusorlua sp* 
Aspergillus sp. Macrophooina sp* and PenlciHlura sp* was 
found maximum than Altomsria sp* corvularia sp. Rblsootonla 
sp. nhiaomia sp. and Helaintbosporiua sp* in all the methods 
in wal bean seeds*

Tho results table h indicate that the percentage of 
germination was more in rolled towel (70 per cent) and 
blotter £68 per coat) than agar plate (65 per cent) and 
sand (62 per cent) in cluster bean seeds* It was also 
found that the incidence of Aspergillus sp.f Foaarlua sp,, 
Mecrooboadna sp*, end Penicillins sp, was more than

ap*# sagatosla »p*» M£mm m*9 BAs&vlmM
sp*, and HQlnjinthospogluia sp.

In general it was observed that agar plate method is 
superior than all other methods in yielding sore number of 
fungi from tho beans (Figure 2 to 7)*
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4-*2 Effect of fungal inoculation on shoot and root
length of beans*

The _ „ seeds of Lima bean, French bean

Wal bean and Cluster bean seeds were Inoculated by rolling 
on the different sporulatlog cultures and these seeds were 

then planted on sterilised Potato dextrose agar, Blotter 
paper. Rolled towel and Sand* adequate control was also 
maintained for each bean without inoculation of fungal 
cultures. (Figure 2-11)

The observations in Table 5 indicate that th© length 

of shoot and root in control was maximum as compared with 
inoculated beans in all the methods. Secondly length 

of shoot and root was observed maximum In Rolled towel and 
Blotter method as compared with agar plate method and sand 

method*

It was also observed that the length of shoot and 
root was leas in inoculated seeds with Hdainthosnorium sp. 
Curvularia sp* and Altemaria sp. as compared with
Macronhomina sp* and Fusarium ap.
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4*21 Effect of fungal Inoculation on gemination of bean seeds.

The surface sterilised seeds of bean were Inoculated by 
rolling the seeds on the different sporulatlng cultures and 
these seeds were planted on sterilised and unsterilised moist 
send*

The results In ‘fable 6 indicate that Mloronboaina sp. 
found highly pathogenic on the seeds of lima bean and French 
bean resulting 75 per cent seeds and seedling rot. Tbo 
Fuaeriua sp. deteriorated the germinsbility of the seeds 
of French bean to the extent of 69 per cent, thereby shoving 
the association with the outer coat of the seeds. The fungi 
Culvularie sp#, Alternarla sp* and tldainthosoorlua sp* 
multiplied superficially on Lliao been, French boon, Wei boon 
end Cluster been seeds as they did not cause sny appreciable seed 
or seedling rot* Artificially inoculated seeds of French 
bean, Lisa been, Wsl bean end Cluster bean with different 
fungi produced relatively good seedling stand in unsteriliaed 
sand os compared to sterilised send.

/
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Table6t effect or fungal inoculation on germination of boon seeds

( Sand Method)

„m4, $ Pre-emerHost Pfittoogso gone®
rotting

$ Post 
emergence 
rotting

$ Normal 
seedling

s.s. o.s.s. S.S* 0.S.S* S. s.u.s.s.
lima Macronhomina an. 40 39 32 21 25
(PbSseo- EaaS2i« «•• 32 30 28 23 40 47
lu3 aug.ioa.afia sp. 22 28 27 31 51 49
lunatus) Alternaria. an. 25 30 27 20 48 £0

27 29 30 38 43 333p.
Control 1? 16 13 14 72 70

French Mtcroobomtna an. 37 29 41 40 22 31^®an Fusarium an. 34-
vuiaarla CurmLaria s». 24

27 37 29 29 1*3
27 31 28 45 4?

^tern^la an. 25 37 30 38 45 25
PQg>l^t.tePl5glrM 30 36 21 30 49 343?.
Control 17 19 15 16 68 65

Wal bean M%2Pophoialn^ an* 39 29 28 37 33 34
(Bolicbos Sfuaarium so* 29 31 42 38 29 31
labiate) curvulapia. sp. 27 35 21 26 52 39

4lQ.ma.la sp# 23 2? 30 27 47 48
ap* 26 30 32 42 42
Control 16 15 17 18 67 67

Cluster Macronbomina an. 35 31 32 30 33 36Sfcyamoo - Fuaarlwn an* 27 28 29 27 44 45
sM Curvul^rla an. 22 21 27 31 51 48

t£lrog£~ sp. 31 29 40 39 29 32
EP2SMJ Helminthoanoriurisp# , « 21 35 30 38 46

Control 10 12 5 7 35 81

Notes S.S. Sterilized sand, U.S.S* » Onsterilized sand
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4*3 Effect of fungicidal aoed treatment on shoot and root
length of beana*

For this purpose 400 surface sterilised seeds of 
each bean were treated with the fungicide, Thlraa (0*2 per cent), 
Bovistin (0*1 per cent), Difc&etan (0*2 per cent), Vitavex 
(0*2 per cent), Captan (0*2 por cent), HBC (0*1 per cent) 
and Agrosan G3 <0*2 por cent) keeping adequate control*

The results in Table ? indicate that fungicidal 
seed treatment resulted in increase of shoot and root length 
so compared to control* It was also observed that the length 
of shoot was Qaxiaua in Thiraa (0.2 per cent) and ISBG <0*1 

per cent) as compared with other fungicides but in Vitavox 
only the root length was naxioun as compared with all other 

fungicides treated. Decrease in shoot and root length was 
found to case of DifOlsten (0*2 per cent).



Table 7t SJ

lam© of 
beans

! Agroaan OH Control
not Shoot Root 
,©ngth length length 
n era in ca in cm

Shoot 
length 
In m

Root 
length 
in cm

tlma boon 1.50 1.4? 1.37 1*11 1*03
French "bean 1*11 1.45 1.40 1*07 1*01
Wal boon 1.32 1.57 1.32 1.10 1.05
Cluster bear 1*30 1.02 1.00 1.00 1.01

Lima been 7*23 3.33 7*72 5*60 * o o

French bean 6.06 6.37 5*44 6.12 4.90
Wal bean 6.06 7*17 6.39 5*47 4.91
Cluster bean 5*05 6.30 4.75 5*oo 3*90

lime bean 5.06 B.53 5.35 6*53 3.53
French bean 5.66 , 6.11 6.33 5.81 4.72
Viol bean 6.SB 7.’+3 6.57 6.48 5.35
Cluster bean 4.70 5.77 4.88 4*69 4.01

lima boon 5.15 6.75 5*01 5.99 4.85
French bean 4.4S 7.11 5.15 5*10 4.75
Wal bean 5*10 6.79 5.70 5*10 4.65
Cluster bean 4.01 5.01 1*15 4.01 4.00
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4*31 Bffect of fungicidal seed treatment on aycoflora of beans.

The seeds of each bean ’was treated with seven fungicide 
via* Vltovax (0*2 per cent), Difolatan (0.2 per cent), Agroaan (Zl 
(0*2 per cent, Thiram (0.2 per cent) Captan (0.2 per cent), MBC 
(0*1 per cent) and 3a vis bin (0.1 per cent) Keeping one lot of 
each untreated bean seeds as control, The seeds were stored 
and then keeping ono month's interval they were sown on agar 
plates, blotter paper and rolled towel paper.

The results given table % to]Q indicate that the gemination 
percentage of oil the seeds in fungicidal seed treatment was 
superior over control. It was also observed tnat the germination 
percentage wos more in seed treated with Vitavex, Agrosan on, 
Bavistln as compared to Difolotan, Thlram, Captan and HBC, 
but the fungal m^coflorQ was decreased in case of seeds treated 
with liBC, Bavistln, vitavax and fegrosan (S3 as compered to 
Thirsm, Captan end Dlfoltan in ell the method. In general 
germination percentage found maximum in Blotter paper method 
and minimum in agar plate method end intermediate in rolled towel 
method. It is also concluded that blotter paper method is the 
best method for germination of treated aoods with fungicides 
MBC, Bavistln, Vitavax and Agrosan G&.

The results given in table to i$ indicate that the 
germination percentage was maximum in blotter paper than agar 
and rolled towel in all the treated been seeds. Tho germination , 
percentage was also increased in beon seods treated with Agrosan Gd 
Vita vox and Bavistln, than Difolatan, Captan, Tbirsm and mC in
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all the methods. The number of fungi found were less In 
Bavistin, UBC, Vito vox end Agroson GS as comporod with Dlfolaton, 
fhiram end Capton In all method and in all the boons but incrosod 
as compared with seeds tested after one month.

1'be results given in tabic C£© to indicate that the 
germination percentage was increased in blotter pepor than agar 
piste and rolled towel in all treated bean seeds. She germination 
percentage was also increased In bean seeds treated with 
Agrosen GI-J, Vita vex and Bavistin than Difolstan, Ihiraa, Captan 
and MBC os compared to control. The number of fungi found 
increased in Bavistin, £23C, Vita vox and Agrosan C£J than ff biram, 
Capton and Dlfolaton in oil treated bean seeds in ell the 
methods#

In general the seed mjrcoflora was found maxima after throe 
months interval in treated bean seeds and also decreased the 
germination percentage than on© month and two month stored treated 
seeds.
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Table!Ss Effect <

Siisoeto- Helcdn- BBalelllitaa
fungicides *ia ap» tbosoorium

8p.
ap*

Vitava* 1 ■«»

Dlfolatan - ' 1 2

Agmam GN • «* 3

Thirm 2 am **

Captm 1 3

mo «• 1 «»

Baviatin 2 ** 2

Control 3 5? 8

Vltavax 1 4|# 3
Dlfolatan 2 1 1

Agrosan GN m 2 2
Thlran 2 «a» 1

Captan 1 •* 2

MBC 2 2 3
Bariatin 1 1 2

Control 4 * 7
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Table 17

Funglcidaasms Khlaoeto- .Balmtor P4Blifit.12-1.iaa 
•nia^ap. tbos^oiPdam- ap«

sp»
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Tbiram 1 «» 3
Captan ' 2 1 2

me - 2 1
Bavistlr m 1 2
Control 7 h 7

Yitavax 1 1

Difolate 1 1
Agrosan 1 - •

Tbiram «■» 1 -
Captan •» 2 1
MBC - - 2
Bavistir 1 - 2
Control 3 2 5
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Tablo Bf 1

Fungicides
Ihiaocto 
nxa sp#

Ilelraln-
'tuasOTPium—spu-------

Itmicilliu*
tip,.....

Vitavax 2 1 3
Dlfolatan - 2 2

Agrosan GK .3 Ml -
TMram «• 2 If

Captan ¥ h
i:bc - M» 3

Bavlstin a! 2 2

Control 5 3 5

Vltavax 3 «» 2

Difolatan 2 1 3
Agrosan GN 3 1 2
TMram 2 1 2

Captan 2 2 If

11BC 1 1 3

Bavlstin 2 1 2

Control , 6 5 8



Tablets Ef

Fungicides s Bhizocto- ~ ma sp«'r
Helmln-

tbosDoriun--- g|n-----
tfcnlcillluin

sp#

Fitavax 1 2 3
Difolatan 2 1 h
Agrosan GH 1 3 1
Thiram i a 2 *
Captan 3 a 4-
HBO ! t i h
Bavlstin 1 2 3
Control / 7 8 *

Vitavax 2 1 3
Difolatan 1 1 3
Agrosan GH ,a 1 1
Thiram 1 1 if
Captan 2 - 3
!SBC 2 1 3
Baviatin • 1 a
Control 7 3 7
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Chapter 5 JSSSSSam

She seed mycoflora of Lima boon (Pbascoiaa lunatua L.),
French boan (Pbaseolua malaria L» ), Cluster bean (Cyamposla 
tetrgF.oaolQbQ (L.) Taub.), and Wal bean (polichoa lablab L.) 
bos been studied using the methods via., agar plato method, 
blotter paper method, send method and rolled towel method in 
the present research project. The fungi Altemaria sp.,
Asneraillus sp., Fusarium sp.f Gurvularia sp., Mscronboalna sp., 
Rhisoctonla ap., Hbigoma sp., Helminthoasorium sp., (Drechalera sp 
sod Psaicilldua sp* were invariably obtained in different methods 
of isolation from all the beano aider study.

f ho Germination of lima boon seeds was found maximum in 

rolled towel (68 per cent), blotter (65 per cent) as compared 

to agar plate (60 per cent) end a and (63 per cent) and fungi 

Aspergillus sp., Fuaariuta sp., Haoroobomina sp., and Rbisopua ap, 

wore more prominent than the dltemaria sp., Gurvolaria sp., 

Rhiaoctonia sp*, HelaintfaQaporiua $p, (Brechalora sp.) and 

Ponicilllum sp. in all tho methods of isolation.

Andrus (1938) reported tranaoissibiliiy of Uacrophoalna 

nhaseoll through seeds in the lima boon In Georgia. Person (1944) 

reported Ebizoctonia sc&ani to bo 0 agent of damping-off of beans 

in Louisiana. Snyder and Middleton (1945) found that 

Hhicootonia solani. Fussrlua aolanl f. phased! and Phvtbluifl 

lutimua were most aoverly affecting seedling of lima bean in 

California. Thus, tbo results obtained in present experiments 

are confirmed by Andrus (1938), Person (1944) Synder and 

Middleton (1945).
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The germination of FrenfchFfcrccn seeds was found maximum 
in rolled towel (6^ per cent), blotter (62 per cent) as 
compared to agar plate (08 per coat) ©ad seed (60 per coat).
The fungi gasarium sp«, Macresbos^a sp* end sp*
wore prominent than Alt^marla sp*» ffiiffppuh ap*, lihlsoctonia ap 
curvhlQri© sp*» HeXsdnthoarK)glum sp*t (flrechalera sp* > and 
Penlollllua sp, In OH tho methods* In general more number 
of fungi tier© found In agar plate end rolled towel then 
blotter end Sand method la French hem seeds*

Chatter;! ee (1^8) reported dry rot of bean (Pbaaeolua 
vulgaris) primorHy due to Faaarium sdani f * obaaeoli ot Idaho 
Agricultural Experiment Stations Moscow* Huber and Finley 
(1309) isolated m*sxim solcni f * jateiSlI, mioclMiiM rosoma 
end found that in artificial inoculation teat Fusarium aolanl f 
obasoOIi was ©or© serve in sand then In soil* Gupta ind 
Sbaran (1973) isolated guggjgiun a&pni, ihylloatlots 
ubaseolino md Aspergillus Havas from the lesions on bean 
seeds at Falmapur (Himachal Pradesh)* In present experiment, 
Fussrium sp* was prominently yielded from French bean seeds 
in all the methods of Isolation* The results pertaining to 
Fusarium sp* are In line with Chatteris© (1S0B), Huber end 
Finely (1908) and Gupta end sheren (1973)*

The germination of Mel bean seeds me found maxim© 
in roiled towel (00 por cant) and blotter (08 per cent) as 
compered agar plot© (03 per cent) end send (k? per cent).
Tho fungi laisite. sp*, msPMPJM&m, sp*, Amemuxm ap.,



and Penicillium sp. wore found predominantly than Altegiarla sp 
curvularle sp., Rhisoous sp., Hhiaoctonia sp. sad 
HelBinthoaDorlusa sp. (Drecbslera sp.) in all tbo methods of 
isolation.

The result obtained or Rbiaosus sp. in present 
experiment is in conformity with tb© report made by drivssteva 
end Mstbur (195^).

Tbo germination in Cluster bean was more in rolled towel 
(70 per cent) and blotter <68 per cent) than agor piste (65 
per coat) and send (62 per cent) in the present experiment.
It was also found that the incidence of iiaperfliHug sp.,
Fusorium sp., Mecroubooina sp^.sod Ponlcillium op. were more 
than Altemarla sp., Hhigomis sp., curvularis sp., Ebiaoctonia s 
©nd HQlmintho3T3oriuci an. in ell tb© methods of isolation.

Sowell (1965) described leaf spot of Guar caused by 
Altomaria cucumerlna, which produces characteristic

g .... ...... ...... —.

concentric rings in the large spots, to bo a seed borne 
pathogen. Jain and Petal (1969) reported seed s^coflora of 
Guar, their role In ©mergence and vigour of seedlings* The 
seed mycoflora, Aspergillus. Bbiaopaa. Cenhaloaporlum and 
Fusarium were the most frequent sp. obtained by them. The 
result in present experiment also indicate that some fungi 
are common as were found by Sowell (1965) and Jain end 
Patel (1969).



The studios on effect of fungal inoculation on 
germination of bean seeds indicated that Mscrophoaino sp« 
was highly pathogenic to lima bean and French boon resulting 
75 per cent seed and seedling rot# While Fusorium sp# 
deteriorated the gormlnability of the seeds of French bean 
seed to the extent of 69 per cent* The fungi culvulario sp., 
Alt em aria sp#, and Ilelmint hoaoorium sp. multiplied 
superficially on Lima bean, French beon, Hal bean sad 
Cluster bean goods• as they did not cause appreciable 
seeds end seedling rot#

Andrus (1938) reported trensmisaibllity of Macronhoaina 
phased! through seeds in the lima bean (Phaseolua lunstua) 
in Georgia# She incidence of Infection was 85 per cent in 
non-st ©idllsed and 57 per cent in surf oca sterilised seeds 
respectively# in present experiment also low germination 
percentage was obtained duo to inoculation of Macrophoalno op# 
in all the beans, this confirms the results obtained in fungal 
inoculation experiment#

The effect of fungal inoculation on shoot and root 
length of beans was studied and the results concluded that the 
shoot end root length in control was maximum ea compared with 
Inoculated beans in all the methods # The rolled towel and 
blotter method# were found to be superior over agar plate 
and send method in increasing the length of shoot and root.
In general, it is concluded that the fungal inoculation 
affects the normal germination and growth of seedlings#



Th© bean seeds were treated with seven fungicides vis# 
Thirom (0,2 per cent), coptan (0,2 per cent), HBC (0,1 per cent* 
Agrosan gb(0*2 per cent), Baviatln (0.1 per cont)| Bifdetan 
(0,2 per coat) and Vltavax (0,2 per coat) and it was observed 
that the fungal treatment resulted la increase of shoot and 
root length as compared to control. It was also observed that 
the length of shoot voa maxima in Tblrea end HBC as compared 
with other fungicides but in Vltovos only tho root length was 
increased. However, decrease la shoot and root length was 
found in case of Difdtsn*

Jacks (1961) reported satisfactory germination of 
vegetable seeds after fungicidal seed treatment* Ho further 
studied seed protectant Thlra® for various vegetable seeds*
Ho observed 10 per cent germination in each of seeds inoculated 
with Altemaria adaci, Hfaiaoctoaia soleni and Botrvsis cinoro 
when treated with Thiram on malt agar. The results of seed 
treatment specially with Thiro® Indicated that there was increase 
in shoot length than all the fungicides, Thus the results on

is

Thirea seed treatment are confirmed by Jacks (19?1),
The effect of fungicidal seed treatment on mycoflora of 

beans was studied for three months, hooping one months interval 
end it was observed that the fungicide, Vitsvas, Agrosan m and 
Bavistia gave more percentage of germination as compared to 
DifOlsten, Thires, MBC and Captsn but fungal mycoflora was 
decreased In cose of seed treated with Bo via tin, Vita vox,
Agrossn as end I1BC as compared to Thiraa^Capton and Bifdatan 
in all the methods* m general germination parentage was found 
maximum In blotter, minimum in agar plate and Intermediate In 
rolled towel method, It is also concluded thot the blotter



method is the best method for germination of treated seeds 
with fungicides, MBC, Bavlstln, Yitavax aid Agrosan GK.

The results on treated bean seeds after two months 
indicate that the germination of bean seeds was maximum in 
blotter paper than agar and rolled towel in all the treated 
bean seeds. The germination was also increased in bean seeds 
treated with Agrosan ®I, Yitavax and Ba vis tin than Difolatan, 
Captan, Thiram and 1©C in all the methods and it was also 

found that the number of fungi were leas in bean seeds treated 
with Bavlstln, MBC, Yitavax and Agrosan Gft as compared with 
Difolatan, Thiram and Captan in all the methods but increased 
as compared with seeds tested after one month*

The results on treated bean seeds after three months 
indicate that there was increase in germination percentage 

in treated bean seed with Agrosan GH, Yitavax and Bavistin 
than Difolatan, Thiram, Captan and MBC as compared to control. 
In general seed mycoflora was found minimum after three months 

interval in treated bean seeds and also decreased the 
germination percoitage than one month and two months stored 
treated seeds.

Kaul (1973), found unimpaired effect on germination of 
the seeds treated with Agrosan <21, Captan, Thiram, during the 
storage for four years. This conform the result pertaining 
to Agrosan (21, Captan, Thiram in present Experiment.



Morphological characters of the different fungi 

obtained from various beans and used throughout experi­

mentation were identified as given below# She results 

were also confirmed with the report from the Division of 

Mycology and Plant Pathology (IMI) Kew Delhi-110012.

I Dima bean (Phaseolus lunatus L.)

1 Brechslera aoieifora (Bain.) Kicot#

2 Fusarium aemlioctum Berk# and Ear#

3 Curvularia desmodli Bharadwaj#

4- Macrophoaina Phaaoolina/Tassil G*
? Alternaria sp.

II French bean (Phaseolus vulgaris L.)

1# Drechalera Indlca Anahosur.
2 Macrophomina nhaseollnafTassil

3 Fusariua solan! (nart#)Sacc*

4- Ourvularia desmodli Bharadwaj«

5 Altemoria sp*

III Wal bean (Dolichoa lablab L#)
1 Macroohonlna phaseolina (feaagjjiWlrf

2 Fusarium aolani (Mart.)Sacc.

3 cunrularia desmodli Bharadwaj.
4- Dreohslera Indica Anahosur#

5 Altornaria sp#
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IV Cluster bean (Cvamposis tetraaonoloba (L,)Taub«)
1 Macro?)liomina phaaeoltoafTaaailfci<ii4
2 Faaariuia aesltoctuia Bork. and Rav.
3 Cunmlaria deaBodil BharadwaJ»
4- Draebglora Indlca Anahoaur*
3 iQMsmsM. sp.

\ „
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Chapter 6 aw
She seed mycoflora of Lima bean (ghsaeolus lunatus L*), 

French been (Pbaaeolua vulgaris &*)» Cluster bean (Cvaaopala 
tctragonoloba (1.) iaub.) and wol bean (Dolichos loblab 1*) 
were studied following agar piste, blotter paper, sand end 
rolled towel method in the present Research Project and fungi 
vis. Altoxnaria sp*, Asnermaillus sp*» gusariua sp. curvulario 
sp., Hfleromfaoaina sp*# Hbisoetonia op., Rbizoeua sp.» Ponicilllum 
sp. end Helmlntfaosporiuifl sp., were invariably obtained.

The germination percentage was found maximum in rolled 
towel and blotter paper as compared to agar plate and sand 
method* la general more number of fungi ware obtained in agar 
plate and rolled towel than blotter and sand method.

Seed inoculation with Holmiathoaaorium sp., Carvulori& sp., 
and Alteraaria sp. to beans effected in decrease of shoot 
and root length as compared to control#

Fungicidal scad treatment resulted in Increase of shoot 
and root length as compared to control. It was also observed 
that the length of shoot was maximum in fhiram and MBC while 
Vitavax resulted in increase of root length only.

Effect of fungicidal seed treatment on mycofloro of beans 
le veal ad that the germination percentage was increased with 
decrease in number of fungi in bean seeds treated with Agroaen
OH, Vitavax and Bavistln than Csptan, Thlram, Bifolatan and 
MBC. Soed oycoflora was found maximum after three months
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Intorval in treated bean seeds and also decreased the 
germination percentage than one month and two month

stored treated seeds*

Morphological characters of the different fungi 
obtained from various beans and used throughout experimentation 
were identified as given below* The results were also 
confirmed with the report from the Division of Mycology 
and Plant Pathology (IAEI) Hew Delhi-110012*

I Lima bean (Phaseolus lunatus L*)

^ Drachslera snicifera (Bain*)Kicot.
2 Fusarium semibeeturn Berk* and Rav.
3 Gurvularia desmodii Bharadi^aj *
4 Macronhomlna phaseolinaf Tassi’}

5 Alternaria sp.

II French bean (Phaseolus vulgaris L*)
1 Drechslera Indica Anahosur#
2 Maeronhomina phaseolinafTassi)

3 Fusarium solani (Mart.)Sacc*
\

4 Gurvularia deamoddi Bharadwaj«

5 Alternaria sp*

III Wal bee® (Dolicbos lablab L* )
1 Macrophomlna phaaeolina(Tassll&o.('£

2 Fusarium solani (Mart*) Sacc.

3 Gurvularia desmoddi Bharadwaj•
4 Drechslera Indica Anahosur,

5 Alternaria sp*
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IV Clusteris bean (Cvamposis tetragonoloba (L. )Taub.)

1 Kacroohomlna phaseolina^Tas siSc^oiA *
2 Fusarlum aemitectum Berk, and Rav.
3 Curvularia desmoddii Bharadwaj• 
h Drecbslera Indica Anabosur.
5 Altemaria sp*
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