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Chopter 1 ' LILROPCCTIAN

Pulges constitute s group of crops of the legune
family which, with the belp of the beacltords in thely root
nodules, f{ix stuospheric nitrogen and improve the scil
fertility. It 1s gaid thot pulae crops hove been the
mainstoy of Indien agriculture, enabling the land to
tumout reasonsble quenties of groins.

Among pulscs, the beans viz., Lime boan (Bhageglug
dunetug L.), Prench been (Rhgscolug wulgerds L.), Clugter

bosn (Cyoamopsis Letroponolcbs (L.) Taube) and Indilen been
{Dolichog leblab L.) form sn doportant part of Indion

dietary. Those beons supply wvegetable protein, e ossonllel
gdjucts Yo predomingtly atrpachy dlct of Indlon peopla.
Thoy also supply carbohydrutes end vitamins to humen boingsg.

In Mebarsshirs pulscs are grown over s ares of 2.4
millien ho with snmael production of sbout 8.7 lokh tonnes.
out of which 20 per cent ares ig undor bosng. The beons are
grown as greon pod vegetable, fodder, green magnure and mixed
orop in Hebarashtrs State. It heg been found thet the averege
vicla of beang ere 4.07 lekh tonnes in Mahsrashtra Stato.
Thord are seveyel factors responalble for low yleld. Aaongst
theée, disesges are cne of the fsctorg reaponsgible for poor
yield. QAccording to Edson and Woed (1939) the everage losaes
from diseases 0 beang wes estimated to 12 per cent. Sone
of the important fungel discases like Powdery HMildew
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(Erysiohe polyponi DCs»), Dean rot (Ehytophthors paragitica
Dast«), Bean dry rob (Mpcrophowing phsseoli (Meubl.) Ashby),
loaf spot (Corcosnors cruonts Secc.) and (Qereosporp conescons
Ell. sud Mart.), Bust (Uromyces sppendiculatug (Pers.) Fries.),
Anthracnose (Hlomerelis lindeumbhisns Shosp)are of requilsy

geourrancas Anmongst these some disceges are extemal or
intemel geed borne end play inportant role in gesd germinstion
end gpresd of tho disease.

Slnce no mueh vork with roforence to externsl end
internel sced myeoflora of besng, thelr effect on germinsticn,
aspread of the diseese ond cheuwlenl control hes been done In
HMahereshtre Stete. It was therefore, thought worthwhile
to undertoks detalled investigatlion on ssecd mycoflora of
beems. The rosults of which ere given in following pages.
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Chapter 2 IEW OF ITTERAT

gundereranen (1936) iscletod Hperophomina phaseoll
fron wilted wild borse gram (Dolighos biflorus) for the
Tirst time in Madras. He further reported thet ssce strain
wes found to infect French besn (Phessolug wizords) and
black grem (P mmgo) in HMedrase EKovacevskl (1936) recorded
Mecrophouming phogegll on french besn (Phaseclus wulgaris)
for first tinme from BuAferla. Andrus (1938) reportod
trenonissibliity of Magrophoming phasecli through secds in
the 1ima been (Phageolus lmnatug) in Georgis. The incidence
of infection was 8% per cont in non-sterilized and 57 por
cont In surface storilized seeds respoctively. HeCormeek
(1939) found thot phizcetonis ap. 1s responsible for a root rot
of boang (P.yulgeris)s Person (194%%+) observed thet
Bhizoctonls (gorticium) solgni ls the sgant of demping of boans
in Louisiena. Snyder ond Middieton (1543 ) described tho
diseages of liums b:e::an (2. Zunagtug). They found thet fhiscctonia

(corticlum) goloni, Fusprium sclend £« phasedli and
Puythlug lutimum woro more severcly effecting secdling end

poda then Hascrophoming pheseoll in Celifornia, ILuttrell (1945)
igolated pycnidlol strain of iecrophoming phaseclli on eger
medis from the hypocotyl tissuo of snep bean {(P.vulpsris).

Yu ond Feng (1948) described the culturael and morphological
features end proved the pathogaenicity of Fusaplum soleni £,
fobae and X. oxsporum £+ fabae responsibie for root rot and
vilt vespectivelys. They further stated thet the beang,
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(Phegeoivys wulnerds), Pes end cowpes oro the original host

of Fusprium spe. BStrects (1948) describoed root rot diseases

of Guar (Cyemovsis totpngonolobs)due to Bhypetotrichum
omdvorun, Fugsriun sp.y fhizoctonls sp., and gelorotium
eolfedd in Arizonae Ho furthor ghated thet Altemoards leal

apot may couse ore or less oxbtenslvo defolistion under ebnormol
humid condition. wWellece (1949} recorded Hacrophoming

phageoll causing pod gpot of limg hoen {(P. Junatus). $isdsle

and Foater {1949) reported that in inoculation testa with
fhizoctonis snd Irichoderma reduced cmergaice of snep besn

(Phoseolug wyulpgaria) ond lims bean (P. lunetug) in Florddo.
Miller (1949) ldentificd seventeen geners of fungi isclated

from gerden heon (Phogeolug spe. )y, Tomabo end Oniony tho most
common contaminants were Hacrosporium, Hhizopug, Asporgiilug
end Poriconias. He also observed that the incidence of
Penledllivm and Rbizopus weas mach lower then others. Swong
(1991) geve a detalled asccount on syuptoms, pathogenicity end
morphology of &lternaris sp. ceusing leoaf apot snd die bagk
of snap bamn (Phageelus vulcerds) from the central Florids.
Srivastava end Metimr (1954%) studlod on the storage of ficld
besna (Dolichog lsbleb) st different teuperstures and observed
thot principsl couse of dlseage during storage was
golictotrichun lindemuthienum producing pinkish or brownish
spoty on tho seeds and mycellum on the pod at high humidities
snd Rbisopus nisricans which was very common at 39% to 42%F
and sbove. They found optimum conditlons for storage to be
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32° to 35% end 85 to 90 por cent ralotive humidity.

Winstend and lichert (1956) Lilrstly recorded the gymptol of
Heluninthospordun victordne on tender gieen been (f« yulpgeris)
pods. The gymptons werc weter gosked leslions wbout 1 un

in diometor, with black noorotle centres, ders brown te black,
nerpow streaks; 1 to § om in longth were also obaerved on

sten petloles and velna. Thoy also deseribed zorphologicsl
chorocters ognd proved pethogenicity. Rangeswssld end Rao

(1957 ) reported altognarie blight of cluster besns in Indie.
They proved pathogonidclty and proposed & new name Lo be c¢alled
aa alternalrs gyemopsidis Rengaswaml end Rav. Chatterjec
(1558) reported dry vot of besns (Phasgolus vulgoris)
priverily due to Juserdun solsni £» phesegdi et Idabo
Agviculturel EBxpepriment Gtetion, Mescow. The pothogen
penctrated directly through opidermal csllsy through stometa
on the hypocotyl and through wounds. He ragorded 3 streins,
distingulshable by culturcl charscters and degres of virw.ence.
Huber end Finley (1959) isolated out of 6% bean (P yulpsris)
plenty, 29 lsolates of Fusoplum solani £+ phagecli, 21
isclates of Gliocledium roseum and 14 mixturs of these tve
fungd at Idsho Agricultural E:perloent Station, Mogeow. Purther
they sown the seeds in pond end soil artificially infected
with 8. zogeun snd F» golend f. phasgoli ond found thet
digcase ssused by F. golonl £, phegeoli wes tore govere in
gand then in soll. Welker (1960) firstly obmerved two secd

borne fungl (fhizoctonds op. sud Sclorotinis gelcrotiorum,
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on fyench baen (Pe yulpgerls). Ile observed that the degree

of seed Infoetion 1s related to weethor condlitiong durdng secd
moturation. Chorin end Islfon (1962) notod infection of
Phassolus yulgeris secds due to Corticium gsoleni. Trujillo
(1962) found for the first time Pugsrium solani £+ phasecli
"in Hewail causing dry cortical stea rot of pPhegeolus \ulpsris
ver. Usweilen wonder. Io further stated that digesse vos
probebly introduced from the leinlend seeds. Moyer (1963)
reported new leafl spot dilsenoe of bean csused by Drechsiera
gicesng Shoemeor Perasitlice. The symptoms occurs on the
lamina 2s pluwost eireular apots -5 ma in dismeter red brown
with a frogile grey centrs, bearing mycclium end soon {elling
awsy Lo leave 8 ghot-hole, Perdsic (190W) obscrved
Uascropkoning phaseold (3. hatatieqls) a poresite of boma.
Sowell (1965) deseribed a leaf spot of Cyemopsis tetrsgonolobs
caugod by alteorards cucumepins producing & characteristic

- eoncentric rings In thoe larper spotg, distinet from the

synptons of anthracnose Colletotrichum dematium £. trunpete. .
The pethogen is sced borme. I waa gimilar to thet reported

on C. psoraloddes dn Indle es G« gapsicl . gvemopgicola,
Chand end Verms (1968) obacrved in Indis a lesf gpot discese

of Cyenopsis tetragonolobs caused by Quyvulsrels lLumsts. They
proved pathogenicity ond described symptoms and moxphiology

of fungus. Join end Potel (1909) reported gecd mycofiora of
Guay, thelr role in emergonce snd vigour of scedlings end
studied efflcacy of fungiecides. The seed mycoflora Agspergiliuz,
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RBhizopus, Cephelosporium end fusardum werc the cost frogquent
gaps ssgoclated with Guar seeds. Fugezrium sp. end two laclotos
of Alternarie from the rycoflora werse pathogenic, cousing

root rot ond brown loef gpot respectively. Sood end lisgedomn
(1969) reported thet in glass house inoguletion Alternsris
tonuls (4. glterneisn) ceused smell brown, irregular lesions
which ezpand to becoue gray brown end oval, with concontric
gones. The disease development was gexrve st 16°€ less at

28°¢ sna clder plants were more suscoptible than younger oncae
Wetanable (1972) obgerved thet when besn geeds wore sown in
partiolly sterilized soils 18«23 per cent did not enmerge,

7 S9=14%5 producod discesed sosdling which yiolded Rbizoctonia
Slomi or Colletotrichum lindgmuthienun end steriliser seeds
vi€lded Alternaeris, Fuserium, Collebbrichbum, Chactomium end
Rhimoctonis. In ertificisl inoculsticn test §. iindemubthisnum
1ls phogeoll and . oxysporun showed very weai pathogenicity.

Ho also reported the fungus lscrophomina phaseolins from
conmarcisl gesds and soil. Guptn ond Scheran (1573) isolated

from the leaions on bean s¢eds al Palempur, Indls. The fungl
viz., Pusorium goleni (76 per cent) Phyllosticta phagogling
{ 12 per cent) end Aspepgiilus flevus ( 10 per cent) snd out
of these {lrst two ceused 30 per cent end 20 per cent rotting

regpectivoly on Inoculstion to seeds. Deshsar snd Khove (1973)
obaerved papor towel nmethod to be a roapld mnd easy tecikmilque
for testing susceptibility of mung to Rhizocetonis betaticola
(Taubs«) Butler. Singh end Chohen (1973) roported the
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seed mycoflora of Gaur ( Cyamopsis botragonolobs) and its
effect on germinetion and growth of geedlings Ly blotter

or oger platc methods. Bolkon gt gl. (1976} studied
Intornally sced bome fungl assocloted with three soybean
snd threo bosn (Bhpssolug vulperis) cultivers and thedr
control In contrel Brozil. Ellis gt al. (1976) recorded
internally secd borne fungl of bean (FPhageolus yalgspis)
end reported twenty fungal pgonara.

Fungicidal gontrols

Lesch and Houston (194W4:) gave brief noto on the
gseed tremtmont of field mnd vogoetable crops sgadnst dlsepses
comaonly found in Californise DBurchfield snd Notlew (1946)
gave a seed trestment techunique for pes, malze, limg besn
B, lunatug ) with spergon and reported the pesults. Geulg
(1949) troeoted seeds of vegetable crops in Western Vasbin-ton
in econcnic proportion. The value of the trestment vas
primerily for seod protection asgolnst Fugssrivg 8DDe,
Nhisoctonla gppe ond vericus un~identified Phycomycetos.
Marsh (1950) roviewed the literoturc on suil applicotion,
sesd dressing systenlc gnd folis e funglcide end the
epplicotion of certeln matsrilels on fruit vegotshle and
fiower in Conode and UeS.A» Jocks (19519 studled the effoct
of seversl newly Introduced seed proctants on vegetable
sceda under wide ronge of conditions. The gseeds selected

wore Loettuce, Pea ond French bean ( P» Mulzaris ).
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Al1 pave gatisfactory germlinstion froa the comuercisl
aspects The funglcides used were Cuporocids, Sperogen,
ranogen, Thiram, Porbam, Dow 9B and 30 L obtoined {roa
Nogatuk Chemicel Coupnuy, U.S.a. Jacks (1951hJstudied a
sged protectent Thirom for verious vegotsible secds.

lle ohservad 10 per cent germinstion in oach of sseds
inoculsted with sltemaeris sclend, Rhisoctonie solaud and
Botryeis cinerss whon treoted with Thiren on melt agore
Jocks (1953) further studied sced dla=-infeoctants in
Howzoalomd. The sbility of seven fungleides ineluding
Penogon, Spergon ond Thirom to eliminate fungi snd
bacterias on vepetable seads ves comparcd follovang severel
comuonly used laboratory methods. Martin end Alkins (FL)
corried ouf pot test to study the effecht of Arasen, Dow ¢R,
Orthoelde (Coptam) 73, Phygon, Sperogon, Scmegon, Thivam,
Varcilo 5124 pnd L.S.U. Ditmen el als (1975) treated
coubinatlon of insceticlde and fungleide to snop bean
gocds (P. yulgeris) snd Lima been ( Be.lunstus.) de found
that the performsnce of Copten end Thirasm was Bors
sotisfactory than those of Chlorenil sng other fungicides.
Devison snd Vaughn (1957) tosted threo species of Fugerdum
causing root rot of Phascolus wulpsrig snd found when
seeds were tyested wilh venicldez~b65 and Crog, the desiraeld
degree of control. Breuer (1957) testoed comblnotdon of -
fungicide ond Insectidido for the seed tresbment of besng
(P« yulgerig) ond found thet Caplon end COBH, cach with
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dicldrin geve the besl growth and orgsnilc merecury fungicide
uith lindeance gove poor growth lclSwen gt gie (1957)
cbsorved relative effectlvencss of various ingeciicides
fungicides soed treatment on lims bosn (P« lungtus.)
Kefforal (1958) suggosted contrcl messures for seed

borma diseese of fronch bean (Z.vulpards). Lindstros (1959)
formulstod the fungicidel dose end disinfoction efficocy.
Cruger (1951) gavo a 1llst of the disesscs of verlous
vepetablos trensmittod through seeds and controllod Uy
Coptan, quinoximcbengylhydra-zone snd Thipreme The offoct

of theso trepiments on gorminotlion wos noted and Lhelp

applicotion to particuler vogoteble 1s dlscussed.
gowell (1969 ) doscribed the effect of aced trostment on

sced borno pothogen of Guar (Cymopsis tetrogonolobs)s
sgnihotri and Pressd (1970) reported officocy of soae

fungicldes egoingt golietobrichun capsiei.f. evanopsicals
(Pre., and Dass)e Hettd and Crosier (1971) treoted seeds
with Thirom 75 per cent, Benooyl 50 W, Thirsm + Dleldrin
and THz 60Y alone and + Chloroneb and found that those
fungicides were ineffective egalnst root rot ( Fussrium
solend £ pphgegli ) but in farrow spray with Benouyl,
benoayl + Cilloroneb and TBEZ , contrdl wes abgerved.
Boyadastlow (1972) geve brief sccount of seed lLreatment of
gorden bemn { f.vulsoris ) with funpgicides end entibictics
seainst bactericl emd fungus disecses. Crisan (1973)
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studied sone systemic funpgicidos on certein fungli infocting
thoe beam ( R.yulogrda)s Ston =nd Beicu (1973) observed thot
geed trootuent with 0.3~ 0.5 por cant Vitavex gave good

results agsingt Rhlzoctonis solenl on besn (Phescolug vulgaris
Koul (1973) gove the coupsrotive offect of long suorsge

aftor vorloug trestment on the viebility end aycoflore of
been (£. yulgarls) seeds found un~impored effect on
viability of gecds. lle tegted f£ive fungicides via.,
Agrosan (ily Corsan, Cepton, Tillex ond Thirasm snd found
effective control. sirry gt gi. (197%) gove fungileidel
seed-dressing of (fF.yulgarig) in relotion to Rbizoctonds
root rot snd the plont growths Papsvlsas ond Lewis (1979)
studied the effect of gsecd trestmont with funglclides on
bean ( Pevulporis) in reletion to been root rot (Fussariun
goleni . pghocoli)e Russell ond Hugsa (1977) cvaluatod
potentiaol seed treotamcnt to conitrol Fugesrdum soigni £

phageoll, the couse of foobt end roct rot of RPhggcoius vulcrgrig,

Foregolng review indlscates that no much work on seed

nyeoflora of beme with specisl referenco t0 funpglcidel
scod trestment hos been done in Indis, honce present work
is undertsken.

Q0
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Chaptor 3 MALE 3 UITHOD3

31: Igolatlon:

Tho soed sauples of lime bosn (Pheseolua lunptug LeJ,
Fronch been (Phsseolug yulgeria Le), Clustor bean
(Cramopais totpoconsiobn (L) Teube) and Wel (Indien
bean) (Dolichos lsbleb Le) wore collected from the
beportment of Horticulture, Merpthuwsde agricultursl
University, Porbhoni. an attompt wes made Lo ploea up
thoase seeds fron the mixtuee which sppsared unhealthy.
International pules for seed teuting (ISTA) was followed
throughout the studies. Four tothods vise agor plata

method (Musker, 1978); Stendard blotuor btechulgue
{deTempo, 1935), lloist sond method {(Burysneravana end
Bhose, 19561) end Rolled towel uethod (Dosbier snd
Kharey 1973) uere folloved for isolotion of sced Dungda. )
7o igolole exboernel ond internal sced mycoilors '
aggoclated with tho scoeds, froa the senple of eaclhi beon,
Y00 geeds worc eselected ot rondom ond tested fop seed

mycoflorns 88 glven bhelow.

Apar Plate method:
For igolstion of Internsl geed boyno fungl 200
sseds woro sclected end surfece storilized by dipping in

0.1 per cont Horcurie Chloride solutlon for 14 to 2 minutoa,’
then they wers woeshed In throe changes of sterile wator



13

gnd five geods vere pleced in petridish containiog Potato
dextrose agor. Similarly for isolation of externsl seed

borne fungl 200 gsceds wers dlrectly placed in Polridish
contoining sterile Potsto dextrose ggors ALl Potridilshes
wers incuboted ot (27«30€). Fallowing method given by
Lesch (1962) botridishes wore ozposed for 12 hours to
Heraviolet light angd 12 hoars to dark.. Cbservations were
recorded for the growth of different orgenisus wiih the
halp of binpowlar microacops and sioin after 7 days aeccond
recording wes nade snd mycelisl frepments were tronsforred
to Potato dextrose gger slents for further studics. The
regsults of which oro given in Tade 1 £0 b

Blottor Mothod:

In this method for isoclglicn of Interal seed borne
fungi 200 seeds uere surface stepilized in 0.¥ per cent
mepcuric chlopide solution for 14 $o 2 minubtes and wesbed in
three chinges of sterile water then tem gesds wero placed
equidistenty on three leoyers of oolst blotters in Pelridishe.
Eztornal secd borne fungl were iscloted by placing 200 seeds
directly on the Moist blotters In Petridishe 411 Petridishes
were Incubsted st ( 27-30 C) ond oxposed to ultreviolet
1icbt ong dorks as deseribed ecrliers The secds snd seedlingo
wore cxaomined ofter five deys wilth 2 binoculor .lcroscupa,
the percentage of individusl secd mycoflors wos rucorded and
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infacted sceds vere marksd bthen agaidn efcop 7 days Linsgl
recording wes made end mycelisl fregments were tronsferred
to Pobato dextrose oger slmmts for further studics. The
results of wbich are given in Tablo 1 to L.
send Hethods

Two hundred geeds werg surfoce stopilized by
dipping in 0.t por cont nerguric chloride solution for
1% to 2 ninutes thon washed idn threo chenges of sterils
water and ploced on the poist storile sond £131e0d In tray.
In osch troy 50 gesds werc ploccdes & Becond loo of 200
geods wag directly placed on the sterile noist sond filled
in troy. These trays were then incubated at (2/-30 )
end after 7 doys, un-garminated sceds end seedliings were
exsmined with o binceular nicroscope snd percentape of
individual orgenism wug recorded. A gsecond obgervation
vas recorded ofter 7 days snd mycellsl Lragmentiy vers
tranaforred to PDA slants for further studles. The
rosults of wbich are given in Toblo 1 £0 b

Bollod toweld mobhods

A4 1ot of 200 seods was surfsce storilizced In Qo)
per cent Mercurlc chloride sclution for 1% to 2 sinutes
thon woshed in three chonges of sterilic watur end [Afty
sceds werc placed on aolst towel papoyr mnd govercd with
polythelene paper end rolled csrefUlly 30 sz not o disturd
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the gesds from thelr place. A sscond lot of 200 seeds
was directly placed on moist towel papor and covered
vith Polythelenc paper and rolled carefully. The rolled
toual papers were incubated at (27-30 C). Observations
wvere recorded aftor 7 days, the secds and geedlings vere
examined with a binoculaer microgscope and percentago of
the indlvidual organism was regorded, second obsorvation
wos pr.corded aftor 7 days and mycollel {ragments ware
tranglorrod to Potoro dextrose agar slants and nmaintained

for furthor studies. The rosuldts are glven in Teble -4,

3.2 Pathogenielty:

A single spore isolation wxg made from Potabo
degtrost agar slantz and all eulﬁ?rcs wa-~a brought into
the puro form,. One hundeed/healthy seeds of sach boan
ware selected [or Pathogenicliy teats. Secds ws-e
surface sterilized in 0.2 mercurle chloride solution
for 1% to 2 minutes then washed in theee chongos of
gterile water. All 8s3ds wore rolled on sctively
aporulating cultures ond wore placed on melst storilized
gsand in trays, on molst blotter paper in potriddishes, on
gtesilizged Potato doxtrose agor petridishos oné on noist
tousl paper thon cover.d with polythelens papsr. The
matorial was incubated at (27=30 C) and exposcd for 12

houra to light and 12 hours to darlk.
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Observations were recorded after 7 days for
pre and post emergence of geedling rots and ohservaticns
ware contimued uvp to 15 days.\ The culture of the fungus
vhich was identical with original culture. Reisolatlons
were made and same cultures were used throughout course

of experimentation in given Table 6.

343 Bvaluation of efficacy of different fungicildes.

For evaluation of efficacy of different fungicides;
seven fungicide viz. Thiram 0.2 ( Tetra-methyl-thiuranm
digilphale )j Bavistin 0.1 2(Methuxycarbamoyl
Benzinmidazole ( 50 per cent W.P.), Difolaton 0,2 N
(1, 14 24 3=Tetrachloroethyl ) sulfenyl-cig«li=
cyelo-hexane- 1,2-digcarboximide ( 80 per cent W.P.),
Vitavax 0.2 ( S5~6-dihydro-2-methyl-l,4- oxathiine-3-
carboxanilide ( 75 per cent W.P.) Captan 0.2-N (trichloronethyl
thio-b-cyclohexene~1~2-discarboximide ( 83 per cent); M.B.C.
0.1 (7 %mg® | ngrosan,Gl 0.2 (Phenyl Mercury o

acetate + elhylmercury chloride) were used. Three hundrei and
fifty gram of healthy seeds of each bean was selected

and out of them only 400 geeds were treated by each
fungicide. Then these seeds were dried at room

temperature, After drying, the seeds were placed in
sterilized Potato dextrose agar in Petridish, HMoist
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blottee papery storillzed moist sund dn trey and Towel
naper coverel with polythelone pepes rolled. Then
matoerial was incubated at (27 to 30 ¢ ) ond exposed for
12 nours o light and 12 hours to Qark. Aftoe 7 Qays
the seeds angd seedlings woro sxamined with dinoeular
nicpogoope; the percontaze of gerzination and Infocted
sasds wore rocorded. Avter gesd treatment sesds were
stoped. Threo isclations were corriscd out at the
intaorval of cone monthe The rogulis are recordad an

-~

Tavle § tol3, 4 to 19, WV to 2&..

-QQQ«&
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Chaptor b RESULTS

4.1 Iscletion of difforent mycoflors of hesng.

The results given in teble 1 to & indicate that the
fungi isoclated by sgor plate, blotter papery rollied tovel
end gand method wers the speclss of W, m@,,
saseriun, Quevilarle Mecpophonins, “Hhizonus, tonda,
Helminthospordun, and Peniciliium from the lima besn
(Bhageclus lungtus L.)/ French besn (Phpscolus vulgerds L.,
tial been (Dolichos lableb Le) and Cluster beon (Qyemposig
tetrogonolobe (L.) Taub.) seeds (Figure 1)« These fungl

vare predominently sssocistod wlth been aseda under study
end henve they were used through out tha experiment.

The pesulis inFeble 1 indicsted that the germinstion
percentsge of seeds wos found moxicmm In rolled towel
(68 por cent), blotter (65 por cant) es compersd Lo agar
plete (60 per cent) and send (63 per cont) in liws besn.
It wes elso observed thot the fungl Aspergillug sps,
Fuserium 5p+, Hagrophomine sp. end Bhizopus sp. wers more

prominent thon Llternsris ap. Curvilorda sp. fbizogtonis sp.
and Jelminthospordum spe. in sll the methods of isoletion
in lims hesne

The rogults in Teble 2 indicated that the germingtion
percentoge of sceds wes found weximum in rolled towel
(6% per cent) snd blobter peper (62 por cent) as coupsred
to sgar plate (58 per cent) and gend (60 per cont) in French

bean geeds. The fungl Fugszdun sp. Mgeropboning spe snd




]G

Asporgillus op. were prominent then tho Altemmerdo ap.,
Cuuwaloria sp., Bhdzopug ap., Bhizogtonis sp.,lelminbhosporiun
8pes (Droghslers ap.) end Peniciiium sp. in all the methods.
In genersl more nuoher of fungl were found In egay plote and
rollod towel then bloter snd sond mothod in french beon secds.

The results table 3 indiecato thet the gercdnation
percentage wes mora in rolled towel (55 per cent) and blcter
paper (58 per cant) then sgor plete (53 per cemt) snd sand
(%7 per cent) in wal beon sceds. It wes glso observed thet
the incidmee of the fungel geed mycoflora vis., Fugsplum gp.
Asperglllus sp. Macrophomina ap. oand Penigiiilon sp. was
found maximum than Altornerds spe. Curvalarie sp. Rhisoctonis
spe Rbicopus spe. end Jelminthospordum sp. in all the methods

in wal bean seecds.,

Tho rosults table b indicete thot the percentage of
germinagtion was more in ralled towel (70 per cent) and
blotter (68 por cont) then agar plate (65 per cent) and
sand (62 per cent) in clustor besn scedss It wes also
found thal the incldence of Asperzillus 8p., Fusspiumt sp.,
Haorophemine sps, 8nd Penicilliium sp. wes more then
Alterneris op., Cupwileris 8p., Zbigopus spe, Bulzoctonis
Bpey 8nd Helminthosporium sp.

In genersel it was observod that sger plate method is

superior then all other methods in yielding more nuaber of
fungl from the beans (Figure 2 to 7).
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be2 Effect of g1 inoculetion on shoot a
dength of beang.

The { -~ _ .- _-8eeds of Lima besn, French bean,

Wel besn and Cluster besn seads were incculated by rolling
on the different sporulating cultures and these sceds were
then plented on sterilized Potato dextroge agary, Blolter
paper, Rolled towel and Sand. adequate control was also
maintained for esch besn without incculation of fungel
cultures. (Figure 2-11)

The observetions in Table 5 indicate that the length
of shoot snd root In control was meximum ss compeared with
dnocculated beens in ell the methods. Secondly length
of shoot and root was observed maximum in Rolled towel and
Rlotter method as compared with agar plate method and sand
method.

It was elso observed that the length of gshoot and
root wes less in Inooulated seeds with Helminthogporium sp.,
Curvularis sp. end Alternaria sp. as compared with
Macrophoming spe and Fussrium spe.
























The surfecc sterilized secds of bean wvers inoculsted by
rolling the seeds on the different sporudlating cultures and
these geeds were plonted on sterilized snd unsterilized moist

gond,

The results in Toble 6 indicate thot Migrophoming ap.
found highly pathogenic on the aseeds of lima besn and French
been resulting 75 per cont seeds snd geediing rot. Tho
Fugspiun sp. deteriorated the germinabllily of the socds
of French bean to the extent of 69 per cent, thorchy showing
the essoclstion with the outer coet of the soeds. The fungl
culyularie spe, Alternsris sp. snd Helninthospopium gp.
mltiplicd superficislly on Lime been, French beon, Hal bosn
snd Cluster beon seeds ap they dld not cause any apprecisble seod
or seodling robt., Artificially incculated seeds of Fronch
been, Lims besn, lWsl bean end Clusters beon with different
fungl produced rolativaly good seediing stend in unsterdilined
ssnd as compared to sterilized send.
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Tableb: Lffect of fungal linoculation on germination of boan seeds
{ Sand Method)

% Pre-gmer ¢ Post # Normal
Host Pethogen gence emepgence  secdling

rotting rotting -
SQSQ UQS'&‘ sQS' Uu?nSt SDS’UQS.S.

Lima Macrophoming sp. %0 43 39 32 21 25
boan  pusortum sp. 32 30 28 23 40 W
sp. 22 28 27 31 S W9

1
fw> Alternarle spe 25 30 27 20 48 50

Ww 27 29 35 38 43 13
Control 15 16 13 ™% 92 70

French  HMecrophomina sp. 37 29 %1 w22 3

?g-‘m Fusarium gp. W™ 27 37 23 29 3

yulgardg Curvulgrig sp. 2% 27 31 28 45 Wy
Alternaris sp. 29 37 30 38 4% 25

Benminthosporium 30 36 29 36 W 34
83P»
Control 17 19 1 16 68 69

Wal bean Merovhoming 8p. 39 29 28 37 313 3
(Dolichos Fusaprium sp. 29 31 %2 38 29 31
1ablab)’ Cupyulapia sp. 27 35 21 26 %2 39

AMtorparia gp. 23 29 30 37 47 48

H“Mp. Ehos 28 26 30 32 W2 42
Control 16 15 17 18 67 67

céggfcr Hacrophomina sp. 35 34 32 30 33 36
?cgampo - Pugarium sp. 27 28 2% 27 W W5
gis Curvulavin sp, 22 21 27 31 59 L8

tetrogo= aAvterpa-ia sp. 31 29 40 3% 2 3

nolobs)
Helginthogoordun ., 5, 35 30 38 46

Control 10 12 5 7 85 £4

Note: S.5. = Sterilized sand, UeS.53. = Ungterilized sand
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4.3 E2fect of fungieoi goed treatment shoot on

dongth of bLeang.

Por this purpose 400 surfeco sterilized soeds of
each bean were btreated with the funpgiclde, Thiram (0.2 per cent),
Bovistin (0.1 per cont), Difolstan (0«2 por cent), Vitavexz
(0«2 per cent), Captan (0.2 por eent), MBC (Q+1 per cent)
snd agrosan (¥ (0«2 por cent) keeping adsquate control.

The results iIn Table 7 indicatc thei fungleidal
geed treetment resulted In increese of shoot snd root length
88 coapored to contyole It was also observed thet the length
of shoot wes neximum in Thirsm (0.2 per cent) and IBC (0.1
per cent) ag compored with other fungicides but in Vitavox
only the root length wes meximun as coupsred with all other
fungieldes tyeated. DHocresse in ghoot and root longth was
found in case of pifolstan (0.2 per cont).



Table 7¢ &4

Hame of | Agrogan GN Control

beans e
oot Shoot  Aoot Shoot. Root
ength length lamgth  length  length
nern incminom in om inen

Lima boon 4 ;50 1 oli'? % 137 1411 1.03

Iranch bean 1,11 145 140 1,07 1.01
Wal baean 1622 1,57 1.32 1410 1.05
Cluster beant.20 1,02 1,00 1.00 1401

Lima boan (7,23 8,33 7.72 5.60 5 .00
French bean 6.06  6.37 .44 6612 %.90
Val hean (6,06 . 7.17 6.29 Felt7 %.91
Cluster boar5.05 |, 6,30 4,79 5«00 3.90

Linme bean |5.06 B2 9,35 £453 3.93
Trench bean (5.60 | 5,11 5:23 384 472
Wal bean 6,88 P43 6,97 648 535
Clustor beank,?0 5,77 4,88 L 4,01

Idims bean 3015’ 6&?5 5691 5‘99 ’%'385
Fronich bean (W48 | 7.11  5.15 10 %79
Wal bean 5.10 6,79 5,70 5410 4,65
Clustar bean k.01 501 1615 e 04 L,00
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be31 Bffact of funzieidal geed trestoont on uycoflors of besns.

The geeds of cach bean was trosted with soven fungicide
viz. Vitovax (0.2 per cent), Hifolstan (0.2 per cent), agrosen &
(0«2 per cont, Thirem (0.2 per cent) Capten (0.2 per cent), MEC
(0.1 por cent) end Bavistin (0.7 por cent) Keeping onc lot of
cach untregted besn seeds as control. The seeds were stored
ond then keeping one month's intorvel they were sown on agor
plotes, blotter paper and rolled towel paper.

The regults given table § t01%3 indicate thst the germingtion
porcentage of ell the seeds In fungicidel seed trestment was
superior over control. It was elso obscrved tnet the gerainetion
percentace wos more in geed treated with Vitevax, Agrossn GN,
Bavistin a3 compared to Difalstan, Thirem, Capten snd HBC,
but the fungel agcofiors wes decrcased in cage of Seeds trested
with B¢, Bavlstin, Vitavaz end bhgrosen G ac compercd to
Thirem, Ceptan and Difcitan in el tho wmethode In goncrol
gerainstion percentage found mesimam in Dlotter papor method
ond mlnimum in eger plate method end intermediate in rollsd towel
methods It s also concluded that bloiter paper mothod is the
best methed for gorminatlon of troated souds with funglcides
HMBC, Bavistin, Vitavex end sgrosen Gi.

The results given in teble|4 to 19 indicete thot the
gerainetion percentege wag meximae in bHlobioer paper then sgar
and rolled towel in &ll the trested besn seeds. Tho germinstion
percontage was olso incressed in beon secds treasted with Agrogsn G4
Vitavex end Bevistin, then Difolsten, Capten, Thirem end MBC in
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gll the methods. The number of fungl found were less in
Bavistin, IIBC, Vitevex end Agrosen G as compored with pifolsion,
Thiran end Cepten in sll method and in all the besns but incrosed
as compared with seeds tested ofter one monthe.

The rosults given in toble U@ to 25 indicate that the
germinatilon porcentoge was ineressed in blotter pepor then agar
plete end relled towel in all treoated been seocds. The germination
porcentsge was slgo inercased in bean seeds troasted with
sgrogen G, Vitevex end Bavistin then Difoletan, Thirsm, Cepten
and MBC o8 compared to controls The numbepr of fungl found
increased in Bevigtin, MBC, Vitevex end Agrosan GN than Thlren,
Copton and Difoleton in oll treatod besn seeda in ell the

pmethods.

In gencral the seed mycoflors was found maxismum after throo
nonths interval In treated bean zeods end slso decreased the
germination percentaege then one month ond two month stored treasted
seodg.
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Table §: BEffect

|
setonla flelnin Fenicilliun
Fungicides fhosporium  —H&D.
8D«
Vitavax X - -
Difolatan l‘ - 1
Agrosen G i 1 _
Thiran | - -
Captan . - 2
M?G - 1 -
Havistin L - 1
l
Control } 4 g
Vitavax . - -
Difolatan A - 1
_Agrosan GN J , 1
Thiram ‘, - -
Captan L 1 -
2480 !. L -
Bavistin |

Control ) 2 L
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"Rhizoct.onia flelmin~ Penicillium

{'5-5:“—"—“ tHoaporium 8
L4
. . :
1 - -
i- 1 1
E’ - .
1 1 1
- - 1
Y% 6 9
1 - 1
- 1 1
1 - 1
1 1 -
1 - 1
- - 1
2 2 1
] 5 7
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Table

Fungd Rhizopus Rhizocto~ [Helmine Penlclilliun
2y ] E‘S’p‘:‘" thmﬁ“, “EpT—
Vitavd' - 1 - 2
Difely 4 1 - 1
Agrosg 4 - 1 -
Thiray , - 2 -
Captar 1 1 2
IBC |, - - 1
Bavist _ 2 1 -
Ccmtrq 7 g N 9
|
Vitava; 2 1 - 1
Diﬁ’clﬁ - 2 - -
ﬂgm:z 2 - 1 2
Thip 1 - 1 3
Captan _ 1 - -
HBC - 1 1 5
Bavist 4 3 - 1
Contro o N . 6

S r——]




Table |§: Ei] 1

/
|

[
Funcidiaes yous Rhigocto~ llelnmin- Feniciliium

nia Spe t5Q§§grium 30

Vitavax - - 3
Difolatan 1 1 -
Agrosan GN - - 1
Thiran 1 2 1
Captan 1 - -
MBCG - 1 "
Bavistin - 1 1
Control Y 3 5
Vitavax -1 - 1
Difelatan - - -
Agrosan GN - 1 -
Thiran 1 - 1
Captan - - -
MBC - 1 2
Bavlistin 1 1 1
Control 5 3 6




Tabla]§: IEffect ¢

Fungleldes L a0. W W
Vitavex i - -
Difolatan - 1 2
Agrogan GN - - 3
Thirem 2 - -
Captan 1 2 7
feii iy d 1 -
Bavistin 2 - 2
Control 3 5 8
Vitavax 1 - a
Difolatan 2 1 1
Agrogan GU - 2 2
Ihiran 2 - 1l
Captan 1 - 2
MBC 2 2 3
Baviatin 1 1 2
Control b 5 7




Table m

Fungicmhemm Ruizocto-r JHelmine Penieillinm.
pde-sp. thosnopdum. ap.

SPe
\ﬁtgwax 1 - 2
pifolata 1 2 1
Agrosan - - 1l
Thiram 1 - 3
Captan 2 1 2
MBC - 2 1
Bavistin - 1 2
Control 7 b 7
Vitavex 1 - 1
pifolate 1 - 1
Agrosan 1 - -
Thiran - 1 -
Captan - 2 1
MBC - - 2
Bavistin 1 - 2
Control 3 2 5




Table 1§ B
js  Rudzocto-  Belmins Panicililiun.
Fungicides nla.sp. ta.gnnnnmm. SD«
Titavex - - 2
pifolatan 2 1 2
Agrosan GH - - 1
Thiram 2 1 2
Captan 2 1 2
MBC 1 - 1
pavistin 1 . 1
Control 7 5 7
| 1
Vitavax 1 2
Difolatan { 1 = 2
Agrosan GII 1 = -
Thiran g i 1 2
Captan ; 1 - 2
MBC | - 1 2
Bavistin 1 - 2
Y % 9

Control




Table

Fungiq 3Bhizocio= Helmin= Rgnicillinm,
nia spe. thgg,?mm SPe
Vitavz% 1 2 2
Difols  ~ - 3
Agros% - 1 1
Thirai 1 - 2
Cap‘bar; 1 1 3
wsc 1 - 2
Bavigt - - 1
Contrd % 5 7
Vitavg 1 - 2
Difols - 1 1
Agrose - 1 2
Thirag 1 - 1
Captar 1 - 2
MBC - - 2
Bavist - 1 1
Contrq W b 7




Table &

Ko

pugs Bhizocto~ Helmin- Penicillium

Fungicis nia sps tho:pgc.:rium Spe
Vitavax 1l -

Difolati - 2 3
Agrosani - - -
Thiran ' 2 2 1
Captan 2 2 b
MBC | 1 - -
Bavist:!.é - 1

Controli 5 b 7
Vitavax 2 1 -
Difolat 1 - 2
Agrosan 1 1 3
Thiram 2 2 L
Captan - 1l 3
MBC 1 1 2
Bavlisti 1 1 2
Control 4 % 6




Tablell

hizopus Rbizocto-  Helmin-  Pgnicilifum
FunglcPPs nig sp. gggaeezigg Sp.

Vitava = 2 2
Dii‘clﬂ 2 . 3
Agrosd © 2 - 2
Thiran 1 - 2 2
Captan 2 1 2 3
MBC b 1 2 2
Bavist ~ 1 1 3
Contrq 7 5 & 7
Vitavd - - 1 2
Difold 2 - - -
Agrosg * 1 1 -
Thiran 1 1 - 3
captﬂ 2 2 2 3
¥oe | 1 h 2 2
Davigt 1 2 1 2
contrd 5 2 b 5

|

W

|




Table Wi B

dhizocto lelnine Nenicillium
runglcides Tig Sp. “C!'Iggizmrium 5D
Yitavax 2 3
Difclatan - 2
Agrosan GN 3 - -
Thiram - 2 4
Captan L - L
1’BC - - 3
Bavistin | 2 2 2
Control | 5 3 5
Vitavox ‘ 3 - 2
Difolatan 2 1 3
Azrogan GN 3 1 2
Thipam 2 1 2
Captan 2 2 4
HBC 1 1 3
Bavistin 2 1 2
Control , 6 5 8




Table X3

Fungieides = ;%%%?'?’. t%;%‘gium %?’M
Yitavax 1 2 3
Difolatan 2 1 4
Agrozan GN 1 3 1
Thiram ' 2 2 ]
Coptan 3 2 %
MBC "2 1 4
Bavistin 1 2 3
Control ;7 8 5
Vitavax 2 1 3
Difolatan 1l 1 3
Agrosan GN , 2 1 1
Thiran 1 1 }
Ceptan 2 - 3
11BC 2 1 3
Bavistin - 1 2
Control 7 3 7




Table %és

b

Pungicidos W" th%gl’é’%&' ______Pe.g;_c_. 1113um
3D
Vitavax - 1 5
Difolatan 1 - 1
Agrosan GU 2 1 3
Thiram - _ 2
Captan 1 _ 1
HBC - 5 ”
Bavistin s 1 3
Control 3 5 9
Vitavax 1 _ 2
Difolatan 1 1 1
Agrosan GN 5 ) s
Thiram - a 3
Captan - 1 2
uBC 1 3 )
Bavlistin - 5 1
Control ) g 10




Table WGt Effed
Tungicides Eég :P? ] &gg;géééga : 18;%1 -
8D«
Vitavax 2 1 2
Difolatan . 1 1
Agrosan ON 1 1 i
Tniram 2 2 2
Captan 1 - 2
MBC 2 1 1
Pavistin 1 2 3
Ccontrol 3 3 b
Vitavex - 1 2
DPifolatan . 2 2
Agrosan O 1 2 1
Thiran i 2 2
Captan 2 - 2
MBC 2 1 2
Bavistin = 1 2
3, b 7

Control
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Choptor § DISCUSSION
The geed mycoflors of Lima besn (fheseciug lunatus L.),

French bean (Phageolus yulgards L.), Cluster beon (Cysmposia

Lgtreponolobs (L.) Teub.)y and Wel bean (Rolichos teblmb L)
has besn studied using the methods viz., sger pleta method,

blottey paper method, send method and rolled towel méthod in

the presont reseerch préject. The fungl sitermaris sp.,
ASpers$llus spey Fuserium ap., Gurvalards spe, Magrophoming sp.,
Bblzocteonds ap., Ruizopus sp., Helminthogporium spey (Rrechslora spe
and Peniedlidum sp. wore Inverdsbly obtained ln dilferent methods

of isolstion from all the beans under study.

The Germinetion of limo boon sceds was found maximum in
rolled towel (68 per cont), blotter (65 per cent) as compored
to agar plete (60 per cent) and Send (63 per cent) and fungi
Agperppillus spey Fusarium spe, Hzoropnoning spe., and Rbisopug aps
wore more prouinont than the Alternaxia sps, Curvalopris ap.,

Rhizoctonls spey Helminthospordum &p. (Drechalcera sp.) end
Peniciliiun spe in all the uebbhods of isolstion.

Andrug (1938) reported trensuissibility of Hacrophoming
phaseoll thyough sceds in the lima besn in Georgis. Person (194%)
reported Rhlzoctonio solagl to be o sgent of dempling=-off of bopns
in Loulslens. Snyder and Middleton (19545) found that
Rhizoctonds soland, Fusorium solani f+ phagsecil and Zhythium
dutimim were most gsoverly affecting seedling of lims besn In
Coliforniss Thus, the results obteined in pregent experiments
eye confirmed by andrus (1938), Person (19%4) Synder snd
Hiddleton (1945),
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The gormingtden of Fren on seeds wes found moximun

in olled towsl (6% por cent), blotter (62 per cmi) ag

compared o sgar plate (58 per cent) end Send (60 per eumtle
The fungl Fusapium spe, Mserophomina sp. snd Aspeppillus sp.
vors prouinant then Altemsvins ap., Rhlzopus ap., Rbdzoctonls sp
curypulorda sp., Helminthospordun spsy (Orechslora sp.) end
Panledlliug sp. in #ll the methods. In ganersl mors nuaber

of fungi were Pound in sger plote and ralled towel then

blotter snd Jend mebthod in Fronch hesn seeds.

Chatterjee (1958) reported dry vot of Lean (Phasgolus

vuigardis) prigorily due $o Pusspdum soloni £+ pheseoli ot Idsho
Agriculturel Sxporiment Sbetion, Hoscow. Huber and Findey

(1959) isoloted Fusordum golend £+ phageold, Gliocleddun rogoun
and found that in ertificiel inoculotion test Fussrium soleni f
phagooli wos more serve in send then in zoll. Gupts dnd

Shoran (1973) iscleted Fusarduo solond, ZLhyllogticta

bhaseoling and Agperglilus fayas from the lesiona on been
seods ot Pelmopur (Himechal Pradesh). In present experimont,

Fusardum sp. ves proainently yiclded {rom French bemn secds
in a1l the methods of isolation. The resulis pertsining to
Fusarium sp. are in line with Chattarjee (1958), Iuber end
Finely (1958) snd Cupto end Shaven (1973).

The gerninstlion of Wal bean sceds was found mexitmn
in rolled towel (59 por cont) ond blobtter (58 per cent) as
compercd sgar plate (53 per cont) end send (&7 per cent).

The fungi Fusarium sp., Macrophoming Spsy Agpargdlius ap.,
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snd Penicililum spe wore found pradominantly than Altermmerie sp
Curvdleria sp., Rbigopus sp., Bbisoctonis sp. and

Helminthoaporium sp. (Drgchslers sp») dn all the wethods of
isolation.

The result obtainsd or Rhizopus spe 1o preasent
experiment is in conformity with the report mode by Srdivestavs
snd Methur (1954).

The gorminatlon in Cluster besn wes wore in ralled towel
{70 per cemt) and blottor (68 psr cent) then agor plste (65
per cent) and send (62 per cont) in the proseont experiment.
It wes also found that thg incidencge of Lsperaillus Jpe,
Fusarium sp., Hecrophomdng sps.and Pondeillium gsp. were wore

then Alternsris sp., Rbizopus apey Cirvilsris sp., Bhlzcctonis o
end Helminthospordum sp. dn ell the methods of isolgtion.

Sowell (1965) described leaf spob of Guar csused by
!tlternaria cucumerina, which produces cherscterdatic
concentric rings in the lerge spots, to be a geed bome
psthogene Jaoin snd Petel (1969) reporbed seed smycoflora of
Cuar, thelr role in emergence and vigour of scedlings. The
seed nycoflors, &£gpergilius, Rhizopus, Cenbmlogporium and
Fugarium were the most frequent sp. obtained by thes. The
rogult in present experiment slso indicste that some Dumgl
arc coumon 88 wore {found by Sowoll (1%65) and Jain end
Patel (1969).
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The studies on effcet of fungsl inoculotion on
geraination of boan scods indlceted thobt Mscrophomina sp.
wes highly petiogenic to lime bean and French bean resulting
75 por cent sead end seedling rot. Whilo Fusorius sp.
deteriorsted the gorainsbility of the sccds of French bean
gesd to the extent of 69 per cent. The fungl Cuiwvilaria ap.,
Alternaris spe., snd lelminthoasorium sp. mtipliled
suporficlelly on Lima bwen, French beon, Wal bean sud
Clugter bean 82eds. 4% they did not cauge epprecivble
seeds snd seedling rot,

andrug {(1938) roported transniesidbility of Mecrophoming
Dhageoli through sceds in the Lims boen (Zheseolug lunstus)
in Ceorgis. The incldence of infectlon was 85 per cent in
non=sterilized and 57 per cent in gurfoge sterilised seeds
respectivelys In mrasont oxperiment glso low goernination
percentage was obtained due to inceculetion of Hacrophoming op.
in ell the beens, this confirms the results cbtaoined in fungal
inoguletion oxperiment.

The offect of fungel inoculation on shoot and root
length of besns was studled and tho rosults concluded thet the
shoot and root length in control vwes mexitum es compared with
inoculated besns in all the methods. The rolled towel and
blotter mothods were found to be superdor over ager plste
and send mothod in increasing the length of shoot and root.

In general, it ls coucluded that the fungsel inoculation
aeffects the normel germinetlon and growth of seedlings.
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The bean seeds were treatod with seven fungleides viz.
Thipom (O« per cent), Captan (0.2 per ceant), MBC (0.1 por cent,
Agrosan C(0.2 per cont), Bavistin (0.1 per cont), Difcletan
(0«2 per cont) ond Vitevex (C.2 per cont) ond 1t was observed
thet the fungal trestment pesultced in incresse of shoot end
voot length as compayed €0 controls It wag siso observed that
the length of shoot wos maxlmun in Thivem end MBC as compered
with other fungicideos hubt In Vitavex only tho root length wes
Incressed. However, decreape in shoob end root lengibh wes
foung in coege of Difoltan.

Jacks (1961) roported satisfoctory permdnstion of
vegetable seeds after fungloddel secd trestment. He further
studied gesd protectent Thirem for various vegeteblc sceds.

Ho observed 10 por cent germingtion in cach of seeds incculated
with slternards solsni, Bhizoctonis soleni end Botrysis ginere
when trested with Thirss on mslt wsgers The results of seed
treataent specially with Thirem indicetoed that there was increas)
iIn shoot longth then pll the funpleoides. Thug the results on
Thiren seed treat;mnt are confirmed by Jocka (191),

The offect of funglcidel geed trestuent on mycoflora of
beans wes 3tudied for three monthg, Koeping one months interval
end 1t vos observed thot the fungleide, Vitavexy Agrosan & aend
Bavigtin geve more percentege of gerninetion ag compsrad fo
pifolsten, Thipem, MBC snd Capten but fungel mycoflors wes
dacressed In coge of géod troated with Bovisting Vitovox,
Agrosan GN end MBC as compared to Tbiram,captm gnd Difolstan
in #ll the methods. In gencoral gerninobilon percentage was foaad
neximn in blotter, minimum in ager plets snd intermediate in
rollod towel mothod, ..« It is also concluded thot the biotter
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method ls the best method for germination of treated geeds
with fungiclides, HBC, Bavistin, Vifavax and Agrosan GH.

The results on tregted bean seeds after two months
indicate that the germination of been seeds was meximum in
blotter paper than ager and rolled towel in all the treated
bean seeds. The germination wss alse incressed in bHean seeds
treated vith Lgrosan CN, Vitevax and Bevistin then Difclaten,
Captan, Thirsm and MBC in sll the methods and 1t was also
found that the nuuber of fungl were less in bean seeds trested
with Bsvistin, MBCG, Vitevax end Agrossn G a3 compared with
Difolasten, Thiranm and Capten ln all the methods but Increased
as compared wlth seeds tested after one month.

The results on treated bean seeds aftter three months
indicete that there was inerease In germingtion percentage
in treated bean seed with igrossn OGN, Vitavax and Baviatin
than Difolatan, Thiram, Capten and MBC as compared to eontrol.
In general sced mycoflors was found minisum after three months
intervel in trested besn seeds and elso decreased the
gerningtion percentage than one month and two months stored
treoated seeds.

Keul (1973), found unimpsired effect on germination of
the sceds trested with Agrosan &, Captan, Thlram, during the
storage for four years. This conform the result pertsining
to Agrosan (M, Captsn, Thiram ingpresent Experiment.
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lorshological characters of the different fungl

obtained from various beans and used throughout experi-

mentation were identified as given below. The rosulis
vore also confirmed with the report from the Division of
Mycology and Plant Pathology (IARI) Kew Delhi-110012.

I

Il

III

Lima bean (Phageolus lupatys L.)

1 Drechslera gpieifora (Baln.) Bicot.
2 Fusarium gemitoctum Berk. and Sav,
3 Gurvnlarda desmodii Bharaduai.

; Macrophomina phaseolina(Tassi) Geid.
$ Alternaria sp.

French bean (2hagseglug wulgarig L.)

1. Drechglera Indiga Anshosur.
2 Macrovhomina phessolina(Tessi) Qeid.

3 Fusarium golani (llart.)Sacce

% Gurvularig desmodii Bharadwaj,

5 Alternaria sp.

Wal bean (Dolichos lablab L.)

1 Macrophoming phassolina ((Taasi).@pew
2 Fusarium golani (Maret.)Sace.

3 Curvula-~ias degmodil Bharadwaj.

% Drechslcea Indica Anshosur,

S Altarnacia sp.
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Clugter bean (Cyampogls tetracononloba (L. )Taub.)
1 Magrophoming phaseglina(Tassi)leid

2 Fogarium semitoctunm Bock. and Rav.

3 Curvularia despodii Rharadwa].

L Drechslora Indics Anahosur.

5 Alternaria sp.



)

® B8R R E R R SR NES P b SR koS s R RRF W AR F R

& BB E Sy R E I kv R R R he R



Chepter 6 SUMMARY,
The seed oycoflors of Lima been (Bhegseolus lunstys L),

French besn (Phogeolus wyulparis L.), Cluster bean (Cyspopsis

totragonoloba (L.) Teub.) end wal been (Dolighoa lablgb L.)
waere studied following agar phate, blotter poper, sond end

rolled towal mothod in the present Resesrch Praject and fungl
viz. Altornarls sp., Aspersasdllus sp., fJusariug sp. Qupvularie
8Dy Hoerophomina sp., Rhisoctonis sp., Rhizopus sp., Penieiliiun
spe. 8nd Helminthosporium sp., wWoere inverdshly obtained.

Tho gorminetion percentage was found meximum in rolled
towel and blotter psper es compored to sgar plate and send
method. In genersl mope number of fungl were obteined in sgar
plate and rolled towel then blotter end sand method,

Secd inoculetion with Helminthosporium spey Cuprvulards ap.,
and Alternerds sp. to beans effected in decresse of shoot
and root lengih as compered to contrals

Fungleidel seod trestuent resulted in increese of shost
and root length ag compared to controls It was also observed
that the length of ghoot wes mezimum in Thirem snd MBC while
Vitavex regulted in incresse of root length only.

Effect of fungleldel geed treatzment on gyooflors of beans
devesled thet the gernination peorcentege wss Ancresssed with
decrceso in number of fungl in bean geeds trested with Agrosan

Gy Vitavex and Bavistin then Cepteny Thiram, Difclaten end
MBC. Sced myeoflora wes found meximum after three months
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intorvel in trested besn seeds and slso decreased the

germination percentage than one month and two month

stored trested geeds.

Morphologlical characteprs of the different fungl
obtained from warious beans and used throughout experimentation
were identiried as given below., The results were also
conficmed with the report from the Division of Mycology
and Plant Pathology (IARI) New Delhl-110012.

I Lina bean (Phageolus lunatug L.)
1 Drachslere gpicifera (Bain.)Nleot.

2 Fogarium gemibectum Berk. and Rav.
3 Gurvularie desmodii Bharadwa).

4 Macrophomina phageolina(Tassi) God
5 Alternaria sp.

II French bean (Phaseolus vulgarig L.)

1 Drechslera Indieca Anahosgur,

2 Yacrophoming nhﬁeoling(;fassi} C,\gig@
3 Pusarium solani (Mart.)Sace.

Y gurvularis desmoddi Bharadwaj.

5 Alternaria spe.

111 vel vean (Dolichos lableb L.)
1 Macrophomina phaseolina '(Tassi)Q@.L\A
2 Pusarium solani (Mart.) Sace.
3 Curvularia desmoddi Bharadwaj.
4+ pDrechslera Indica Anashosur,
5 Alternaria 8p.
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Clustern bean (Cyampogis tetragoneloba (L. )Taub.)

1 Macrophomina phageolina(Tassi)yeid *
2 Pusarium gemitectum Berk. and fav.
3 Curyvularia desmoddii Bharadwaj.

4 prechslera Indica Anghosur.

5 Alternaria sp.
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