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Glovei the dried uaopeneci flower buds of tliC tree

Bo^eaia Qa^/o-plivllata X, (Thimb.) is a Emoli so-ught after opice

of conmesrae especially in the orient. Ia India and GMna

clove was very Tiopuler as a spice and also as an ingredient in

soEie of the ind^enoi^ ae<aicines» Tociay lajSia is the oeeoad ,

largegst oonemer of clove» in the wor34» m& the internal

prod-acftioa ia far froia satiefastory and we are iaporting clove

to the time of Hiapeee two laillion aon-aally.

Glove is important m a spice oiid in sedicine it iB a

otimiiiative, antispaeaatic and carainative. Olove oil ohtained

by the distillation of flower bi3dg, flower stallis and leaves.

are used in the nanufaot-ore of perfiMes, : ,• soaps* bath salts

etc* ae flavotsring ag(3nt in a(^icine and in dentistry, and ao

a olearins ^ent in mierooeopy.

IJhe olove tree (i3ag:enia earyo^vllata) is a tropieal

and eubtropie^U. plants indigeno-as to the eaall voloaniG islando

of Temate, fidores Ilutirt frls^yan and Baehien in the Iioltujcaa#

Several speeies of E!ia^?enia have edihle fruits♦ It ia an

ieportant crop yielding esgentiai oils also.

In IMXSi it is etiltivated in the States of Kerala and

Tanil IJadu for the •unox9ened dried flower buds aj:^ is a very

reamerative e?a^ erop. In rep(=nt yesat® thei^ is an inorease

in its area of e-dltivation in Kerala and Separtiaent of

^^picultnre is popularising its cultivation, Extensive
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^ eialtlvatloa of clove in Kerala resulted in new disease

p3?ol)le[iiQ a3^o. A new leaf disease of elove is fdwjd to bo

pretralent in man^ paa^s near iFseivanaryat Kerala froa I977

omi?6rdB. Seecilingo aiad t\jo to three? year old ploata v/ere aoro

easily affecteia by this leaf disease. Tlie disisage was severe

d-aring j-oly to Septesitier, thQ perioa coinciding with the

ao^3th*wQst aoneooni but ia prevalent in a Edid fom throiioJioiat

the tlo iafonaation is .available on this disease of

clove plants and the preset ottady waa imdertaiien on the

Q^ptomatology of the dioease;^ isolation^ moniiolo^,

33athogeaieity and host range of the oauoal orijanisQ, toxin

production hy the or^aisa and laboratory evalmtion of few

cQiaiaon fungicidea against the pathogen.

She experiments resialts obtained are i^eBented in

thip dissertation*
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pjmms OF MfmATiMB

Infection of olove iBmonia earyQ-tollata Ii,) by

OyliMroolaaii3B (ining-aeseiatsttssi Boeaija et, was flrat

reported fJroa IMeiiesia by Sloof (1941)« Satoy oa E^siteoa

©M Sloef (1950) 2?epQ3?ted leaf iioesses of clove SG^liiiga by

gulMQuooe^atisa aii4 also by Sloeoapoafitm 73ii>8gatiM>

A2?tifioial inoonlation atlia.ies ooi2flT2d1)©4 by -feliea iiidioatod that

Mlaq^-aes^ptatiim was M^ly pathogenie to oXove leaves^

whos'eas G>. piperettsa only plants tliat iiad becm

meehaMcally ina-yrea OS? weakesiea by iafeetion, with 0,

gtaiaanQQeptattM»

Boodijn et Heitoma. (1950) rQeo2?aGa 0* (Ii2inaii68et>tat.im

on clofe sseeailngs in.

"Bm (1971) reported £if ciuiaaueaQ^tatm from riibber for

first tiao froa I%l©ys«. Ija I-inSiia,. tM-q fongas was reported

on Bac^y^iaB f^aMia aM os. tm other a^eeies of Baoelyptiia

osueing severe foli^ Saoage is. foreet plantations in Kerala,

by (I969f 1975) ^ A leaf rot (leaf spot) disease

of clove in Xj^ia by QyllMrooladiim gtiinatieaOTjtatm

was first rep03?tea by Smma ma WosMar (1976)#. me' at^sease

was observed botli on geedlingai aaS xaatia?© trees# biit sore o©v0r?3

on aeedlingB* Boring the early stages of infeetioiii, miaute

water-soa&ea spots appaarefl all over the leaf« Th.0 spots later

beeooe necrotic witli a cSilorotie halo, tlatiipo Xeslono v?ere

about 1 to 5 m in aiaaeter and oceagionally tm& a clear wMti^

ccsitre. After coalaacenoe the sarginal lesions, proigspeased



•HT ImiaaKl# osdiibitiag typloai leaf rot ^5'Kptoiaa» Hotting also

appeared froa the leoi^ tip es^hitjiting a tip-biam

appearance j which oeoasionally involved half of the leaf lasina.

Under high h-umid eoMitions# the necrotie aa?eas often ehoued

faint wiiitidh povidespy spopuiatiag raaoses, aoetly ori the loi^ea?

side of tiie leaf. lieaf rot Gansed i?apid defolistioii,. Spread of

disease ia nta?aerieD wae s'apid dtaring ^amp i^eather with irites?^

sit-^nt rains. In severe easeo, cosplete tScfoliatiori aM

subset^tie^t death of eeedlings OGomx^:* In oatfe-ure trees

aevorely affected branches reaained bare beoaiiise of hea-yy

defoliation. In artificial inoculation st'aai^s „,Sarm and

iTambior (1978) fotffid that 0. quing-aeeeptatm isolated from

clove woo pathogenic to other plants belonging to the family

Myrtaeeae, viz...» Mgeoia .i^bolana» giiag&ta dioica. Sucal.VDttia

pgandio. E. Baoiilata and B. ^lofoulue.

A leaf bli^it disease of clove caused by the aixed

mfeetion of C, giaingiaeaeiatatm smd Goll^totrichiBa caT38ici

woB reported from South India by iJilson ^ (1977). 2hey

fomd that geedlingo m well as 2 to 5 yosr old plants were

affected by the leaf spot and leaf bll^t diaring rainy months♦

fhe initial e^'sptGns ware oajiifested as ainnte chocolate

eol©m?ed Bpots, casually si:^oimded by aa yellotjf halo, "Ehe

spo;fes enlcxpged rapidly •under h^seiid oondition0 and appeared m

brown lesionsi often iavolving large portionp of the

leaf laaina# A sll^t bliotening at the infected region of tlie

leaf laEsina was often evidait* Under dry conditions, tiie

/,
T-



5

Tf lesions were asliy ^ey in coloiar. At times, more or less

indistinct concentric zonations were visible on the upper

side of the leaf, The yellov; halo generally was not present

around the larger lesions* Most of the infected leaves shed

and eventually resulted in the death of the seedlings. Heavy

i rainfall and hi^ hunaid conditions v/ere fotmd to he favo-urahle

for the developaent of the disease^ CvlindroclMim caused

dirty hrov/n lesions on the leaves and Oolletotrichum. caused

^ey spots vjith dark hroiACi margins i When these two vjere

inoculated together^ the characteristic greyish hrown to ashy

grey lesions were formed on the infected leaves*

The genus Gylindrocladium was erected by Morgan in

1892 xd.th Ci sco-parium as the type species, with the following

characters - "Hyphae steriles repentesj fertilesj erectae,

dichotimice ramosae* septate, basidia in apice ramorum,

subteaTna fusoidea, conidia cylindracea, 1 septata"i C.

scoparium x«ras found on dead pods of G-leditschia triacanthos L*

' The same fimgas wets reported by Bllis and Sverhart (1900)

on dead leaves of Asimina triloba 3>uni They considered it

as an undescribed species of the genus Biplocladium and

described it accordingly as cylindro^pomm Sll^ STrhi

In 1912 Hawley erected the genus Gandelospora with the type

species C. ilicicola growing on dead leaves of Ilex aquifolium

I», x-jith the folloiijing characters - Hyphae steriles repentes,

conidiophoris erectis, septatis, hyalinis, irregularitus,

ramosis, veleitim simplicitus^ supra penicillatim divisis,

conidis singulis in ultimis ramulis ortis, hyalinis, multi



6

6

septatis*':,

Figueiredo !tee:fea^ dSS?) r^ogded CalORectgia

g-aiiigiieaQ'pisata ags tihe p(53?fQot. ©tata o£ C.vliEdgoeIadina

q.iiinq,\ie3eBtsatiiii tiiG fiffstj tiEio ia Brasil.. fiie 0T^mim.

was isolate fsmx- ^ae leaf spots on Mona jgoiaggioea*. Bi3.^efaia

igali^ca# B, tegQtioorgiis. mifl eagyoTixvliata. !Ske'pei^foct

BtalsG was in oia ci2itiiE^e orA on inoeisS^t^ Xem&^

kept for. 5 to 6 da^re iB hisaia. •otmUbm*:

• • l^es2?ally (1972) in OIE-deocrxptioagf of i^etliogeiii© fungi

ejisl bacuesis -FSveA-' CsloacQtrls a'ainci-aQeer>ta1^a 5?igaoljCi^o •

G Uaiai^cata as, tlae eot state 'Of £. citdsatiesepta-tma

l^oniiolojg/ 0f the

Eeiteaa <1950) BS^ae deteiied 0fuQi©s on

coapa:^tiire ao2?iii©lo®r of O^fliMroolaflitia' aaaa CaBdelGapora and

coscli^^esa tliese •tm geaera' q^q the sase, tlie only

differsnq-e kss is the -wMoii in CyliaiaTOeiaaitM me twa

c^llM i-ilille tSaej ai?'e maiiy eelled in Gs^eloaiiora. They i;^ve,

<aetailed Sesc3?4ptioa of £» q.i3ii3^.tteseptatm Saa*d.ng the follouius

eharaote:E'S* She cOBi^idfiio3?e 6on0ist.ed ot. pMoary,:

Geeojsiaa?^ eaa tertisi^ aterigaato. 2he -oltimte l32?aa.c3i of

terljia^y bears th® ot3s?iiott^os-^|tiieXisSea.* Ooaiaio-"

pHojeaa 5 "to 6 tiie "oraacheo m©so«riiig 22 to 31 x • •

5*5 to 5.«.G tiie ssoonclss^ 17 to- 2t s; 5 to 3.5 md tiiQ

torti^y 15 to 17 ^ 3 to 3 the ultisat.© 'eraaeliea bearing

2 to 4 ^liia2i.€le,a, 11 to 12 2 tO 5 pm.^. tiie.-asla assies is
efeont 2 in I'/ifatli, ^sdv^llj eloxigatiiie and ^©coming oomei^Smt



^ - oXavate tawasds tli© apex* fhe Gylintoieai conidia
i . •

p2?odaicei at tte essdsji 75^ to 106 k 5 to 7 €53?e peoiriaQd

mtia 5 to 6 (sostly 5) septa^ fiio Galtia2?es a^e taiiny tvs^ng

: to sine orange^ witli a wMte QSg(2| 03? loe>se tezt'ore* rsjaially

; stsciate -ybrou^ darkest SVoxea osfl with sose iadi^tinct eoneen-

i trie sones#

i Peeraliy (1972) liad tb© details on th© morpliolosy

^ the ItaaosiB as follot^s# ^e2?itliGois supsrficial, oval to
eiilpticalt orange to ohestnuti 360 to 580 pm 300 to
4O0 dlaaeterg pe^iteoial wall by maosee of

lai?ge pa6ijaGparen€533ymatou8 cells# leaving a siaootli pai>iliate

ostiQliaa*, Asei oiul) j^ped# long hyaline*. 8 spdred-t

76 to 126 ^ 13 to 22 aseospores ijyaline, variously curvefi,

1 to 6 septate-i Bostly 3 septate, 30 to ^ x 4 to 7

G{3sdidipiti03T8 brsaiolaes eacise laterally tsm' a stlpa} prima3?s'-

braa.«ilies nott^aeptato 03? septatet 8»4 to 26S pm longs oecosideiiy
ana tertiaiy uonseptate# 11*5 to 15.6 pm*. Biialis5lGs
hyaline, 13.0 to 15.6 pm long*. Coijidia Isyaline strai^tf
eylinaricalt 1 t.o 6 s©ptate-t iieisally 5 septate> oM ooiii^ia

in c-oltasre say develop sore, tban 6 septan 59.3 to 104..6 s

f 5#2 to 7.0 yam la vivo# 12^g3 to 119*6 x 3*2 to 7.8 pu vit£o*
Steyilo filament tezialnates in a nas^rowly qlavate vesiele 2 #5 to

3,0 pn t^i4e# Sotsex?© &t (1975) liaa given tiie morsSioloey
Qf G* q-ainqtieeQDtatm as follovJ^. Gonidiophores essMbit

eeQoMas'y ana t©3?tis2^ brsaQl:iing liavlng 19.5 to 30 ♦I.

s 4.7 to 7.7 yam# 17*1 to 24#8 x 4.1 to 6.5 ya© saia 14*2 to
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25*1 s 4.1 to 5.9 yam, respectively. 2lie pMalides
reaifor© witlx 9.4 to 1©.9 x 4.7 to 7.1 Ooniaia are 5

eeptatei 62.6 to 95.2 x 4.7 to 7.8 yum in meaauresient. l?iiQ
main axis (atipe) of the corxidiophore etructiire measured 126

to 299 x 3*5 to 6.5 yaia witii a disrate vosicle of '20.1 to
38.4 X4.1 to 7.1 yaa*

Sarjaa aad IsaMar (1978) noticea the morpholosy of the

organism follows - the conidio^ores were upright» septate,.

QGCT3rrins in juasseof often on the lower surface of the leaves>

arisins laterally froa a stipe. They ranged froa 110 to

484 yuEi in length ana 4.7 to 9.5 yam in width at the base.
The primary braachea measored 11.9 to 28.5 x 2.3 to 4.7

a23d secondaiiy branohes 11.9 to 14.2 x 2.3 to 4.7 yaa. ^ertjlary
branches were rarely observ<^^ moh branch had 2 to 4

phialides measuring 9*5 to 23.6 x 2.3 to 4.7 yam ultimtely
SiVing off oonidia. ^he main axis of conidiophores became

sterile thresd£?,. 187 to 473 yaa in heiglit, which terminated
in a club toped structiare 2.3 to 4.6 yam in width. 2he
conidia often appeared glued together in isaQQeo and yore

eylindricai^ laeasDring 59.5 to 107.1 x 4.7 to 7.14 yam with
3 to 5 septa. Conidia with 3 to 5 septan were seen ©ore

freq.uGntly md xaature spores were strictly five septate.

Spores g^e^nated within 4 to 5 hours in free water on glass

slides incubated in huEiid petri platea at 28 to 30'G. Geroi-

nation was seen both froa polar and intercalary cells.
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G-gowth of the fmgnas in ciiltiira

Sarm end iTsaMar (1978) reeordei the grox-jth of the

fiangu©j Gylinaroclaaim guinQueaetstatmni. on potato ismorose

agiT (PSA) • A fre^ oiiltm-e on POA daowsS li^t hrom aEd

i faat sroidsis tipri^t hyphae. Si;^t day^ld m-tme dolonies
) ' '
i

of the ftingus showed dark bromlsh, aones aUtesmating with li^t

broi(5n to yollowi^ zones radiating from the centre. She

outer border was aX^s^ys dull white,, aubteiaded by a narrow

yellowish zsoae* Lig^t hroim to creaia colo-ored a^ial syceliim

which later tiiisied brom appear^ -uniforaly over the entire

/ oolosiy in l^e begiianing^ but later aonate patterns appeared*

I'he back side of the petri plate with a laature colony showed

the sonate pgittesn clearly# Secretion of brojan pigaent was

noted in the solid and li^xiid media* Sporulation was abimdaat

on PSA G0 compared with oats agar medi-oia* Ponaation of

sclerotia like bodies were notioed in older oi2lttJres»

Host range ' ' -

Poerslly (1972) had reported that Cylindrocladim

cjuinq'ueoeptatm co-uld infect Anona, Gaaellia sinengis,

I BaealyptUB^ Eugenia oaryoTtellata and Kevea. Sarcia and

Nambi^ (1978) condnefed the host range studies of £♦

q-ainqueseT>tattim on a -variety of plants, iris, j Eugenia .ieabolana.

Pimenta dioica# BaealTOtus CTandis* B., lasoulata and E, £lobulua»

Inoculated plants •e:?Mbited the first symptoa of imter soaked •

leaf spots in about 48 hours, Beaf rot syjaptoms were noticed

after 4 to 6 days and sporulation occurred on the affected
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6 to 8 days after inoculation^ a^peMiE^ on c3diiiatio

coMitionSi In Bugeaia riaabolana and giaenta dioiea> tlie initial

©yaptoaja steajted as laismtQ wste:? soaked gpots wbicli latey

co^GScea to fosm t^ eoloiared necrotie patol3.es esMbiting

typical leaf rot sifmptoms.

Toxin DTOdtietion by the fm^ug

Tosdo effeet of tlae ctiltta?e filtrate of Or/linQgoclgdim

qt2iaatiQ0e-ptat-ua> the deasaX or^miom of seedling of

Eaoalyptys byl^id was deaonst^ted by AnaliOBtar ot (1976)

in India, HhB fiangas waa Qtom in Cgsap^s* , Hicii^s* and

potato dextx'ose b2?otlia in 250 al eoniosCL flaska each containing

100 Ell of the respective modia. fhe calttn'e filtrate uas

collected sepaj?ately after 20, pO mid 4T days. Uninooulated

media se2:ir(?d as conts^i* To assess tiis tosin pwdnotiont

iie^tby <^ttiaga of Eaealyptus hybrid aad hmomrBloon

QSGialeattig Mill xmre placed in onltm^a filtrates in teot tub^D

<10 ml in eaoh test tisbo) 0apaa?at0ly« Healthy cuttinga plaq^

in iminoeulated media aad sterile water served as eontrol*
e

Marginal necrosis of lea'\resj leaf apots and wiltl^

we:^ the cSiaspact^iotic syaptoms observed in both Baoalyptiis

aiid tomato onttinge, With 20 day old enltisre filtrate, wiltl?ig

was obDorved after 19 hoiara in Gsapeke* aediim whereas only

f after 40 hrs in Hi^hards* asad Potato broth* Application of

culttare filtrate obtained by gaj^wing the or^joisa for 4-1 daya

in tiaree different iaedia» vis.#, GaapelsQ* i, Hichards* end Potato

broth was reported to differ in the toxic effect (^ah0e\ar

et al«, 1976) * wilting mob observed with ctiltijre filtrate
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"t fipoa Caapeks' aM HieiiardD* in tS ihrs ^lille those of potato '

/ brotli toolt 41 toro to prodnce the asms effect • IJhe healtljy

cuttings Of eucalyptus tomato placed in sterile water asid

-oninocnlated soiutiGns of HioliQrdB' , Csapekg* and Potato brotli

remained "unaffected, All tliese preliaiBary atiadlo^ carried out

by these worlcers led th®i to conoliiae tliat tMs or^nism is

producing some t03d.e Eotafoolite and th© prodiiotion

comparatiTely more in Csapeka- tn^ in Hiciiaras* eaad Potato

broth♦

Eatanelson sna Sicbardson (1948) reported that tli©

culttjre filtrates of Cylindrocladitja sp^ grown in culture oedia

t/ith acetic acid caused complete wiltiiig of strawbej^y

seedlinga.within ^ or 4 days. Production of tosdc aetabolites

Ms been reported for a nuaber of leaf spot fuagi* Brian

et al^ (1949J 1952) fouad that altemaric acid produced by

Altgimaria solani prevented the apore germination of the fungus,

Myrotheciua verayucariaA at t cent concentration, Ludwig

(1955) observed that the spore germination of Sclerotinia

fructicola was inMbited by the toxin produced by EelainthO'y

S7)orium sativua^ Orgchanskaya (I960) reported that the

culture filtrate of Bj-olodia seae iiMbited the gersaination of

laaise seeds to a considerable estent,

Goodman (I960) reported colletotin>, a toxin produced toy

/ Golletotrichua fusotga«i in this assay;^ shoots bearing four

terDinal leaves of a toaato oeedliiag is essciged aiid the st^

end of the cut tojaato ^oot is placed in a vial contaiains the

/
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^ duitTS'o filtmte to be tested. Activity of l^e t03da is,

meaoTJTGd by int^sity of tJie 8;yiaptOEiEi# Sosin proSuctioa

I appeasPGd on tlie 11tb day of inoubation aaS its effect on tosiato

foliage beceee more intesise "by the aeventeentii aiifS eighteentli

dayo-.

Selioff^ Slid Swingle (1961) recoiled the production of

a selective? toxin produced by Periconia ciroigmta* tiie eau^l

; agent of tiae nilo disease of certain cmltivaro of Qorf^bM.
! ~

vul^^e ai&labreseene C^ala eorghi® or milo) * Tlio
.ei^t-ure filtrates were collected £rom eultiareo. of various

aged aad tested for ^2.ective toxic action against seedlinsa

of sor^m varietiSSi reoistoat ^ susceptible to Periconia

circiaata* fh!?y aloo foiand timt toxin ^oduction appej^tly

ma co2?relat(^ witli, pathogmieity aad virolenoe of the fiangiiis.

Govisadsn (196p) noted that, metabolites of gyriotilaria

orysae inMbited seed geroination end plumule elongation of

blast mieceptiblG vaa?ietiG3 of paddy,

Luke ^ (1966) repor&ed the effecte of the patho-

toxiji-vietoria on the -altra atructure of root and loaf tissue

speoiest 21aey showed tMt viotorin oauQoe poroeability

changes in susceptible oat planta which evmtually lead to

%3iXtiXiQ»

LaScohsanan anii ?sn-be3?pool (195?) reported that johODic

acid produced by rhoaa sedica^iniB isrihibited spore gexmination

^enicillium notatm. Shasariua cuiiaoroia aiad ^sioeggillua nii^er

at -PO ppa concentration, i^ite and Starratt (196?) found that

>
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BiiaaloX proauoed fey Aiteraagia aiimiae ixiliibitea gesalnation

of seedo of zijinia, letttice asd water laeloja*-

I Hrialiaaswaay ^ al, (1969) incii'bated duiLt'ures of

different isolate^ of Byricalaria oryaae in Csap^s* Sox

neditsm for a period of 13 day©* to sttady the toMn prodtiction.

ShascBa acd ^haaatua <1969) reportsd tho toxic netabolito

p?odnetion by OollQtotrichm ^qcloeQatjorioides ea-asing citrao

die baolw in India, !2hey fowJd ti^t the toscin produQtion

started at 8 days ^oiirth and the tosicity increased -apto a

inaj^iimaa of 22 days growth, after which it declined slowly upto

50 days,, fuigs Icept in the filt|?ates show^ laild syaptosas in

8j 10 aM 12 days old oxilttirOi aoderat© reaction in 16| ,20 , 26,

- 28 and 30 days oM eialt-ores and severe ^-mptoae in 22 and 24

days old»

Sato et al,, (1970) reijorted Cylindroohlorin as a new

antibiotic produced by 'Syliiidrocladim ap.

In 1970# JJarain ajid Bob reported the toxin production

diirins pathogenesis of Collototrichm oapsici oai:sing Anthracnose

, of chillies.# -They filtered two types of preparations# Assaying

of both types of filtrates were done on seed germiaability and

also on detached leaves and fSfuits of chillies#

Vidhyas^oren ^ dI^ (1970) noted that the metabolites

of certain bg^ home fon^^ caused inhibition of seed germination

and root shoot elongation in paddy.

StiJdieg cond-aeted by Dwivedi and Singh (1971) oa the

percentage iOeciJrreKce of rhisosi^ere isicroorganisas in the
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. pccesenee of metabolites prodneea by certain fungi iqolatea

from tbe rlilsosphere of AndrOt^aiiiis maicnlata* rewaled that

masamm iziliibitory effect \$bj3 esMbitod by biie aetaboHtes of

Asperi^ill-gg nlmr followed by tlaat of Botr.v°di-oloaia tlieobronae.

Hajagopalaa (1971) obaerved that the culture filtrate of

Bipiodia 2aQtalenaio omm^ ooiisid^rable reduction in their

per ceiit gesMaatioix of cuciiaber md BnaicsSQisrd Goods* fhe

per ceat spore g^rsaination of &loeQsix>ritaa pgidii smd l-^eatalotia

Dsidii was also rediioecl' to a gs?eat estent by tlie ciiltisre

filtrate,

Hair and HasalOE^iBbnasi (1975) iiad reported tlas prodnctlon

of tosic aetabdlitss by Golletotrichm oaissici (3yd) . Sutl. ci

Bioby and its. role ia leaf spot diseasea of t-oraeric,

coi2cdntfat<^ toxic netaboUte from la^^-celiisa (endotoxin) and

tliat fijosi e^Jltiare filtrate (esotoida) wes^e bioassoyed on timneric

leaves by employing droios of 0,05 ml on one Iialf side of the

leaves aad li^tly pridsed omder* On the other half of the

saae leaf sterile water was used as control 'aad treated in the

sane 'my* In treatosato with eadotoxiix ajsd esotosin- soliatioiit

iri^ible alternations in the inoculated areas were noted within

4 hro after inoculation. She treated areas siiowed si^-a of-

aeorosie,. This necrotio area soon enlarged ajod. witiiin 24 hrs

they developed an yellow halo aro-aad the secrotic spot, She

spot foxsod by the exotoxin v/ao paaller in sise than that by

sMotosdn, but both were. Mailar in aj)pearance.»
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: Taag aad Tu (1976) Obaarved tlie ioattoemsBt of toxie

fi^anotes^sSiejiolae ia Bueet potato, in response to isifeotioii by

; Cei^tooyatis flmbriata^ Puaagim •oaysporim f« featataajf. BiialMia
j

tubeMcola 0M -^Iteaamgia ap»

^ (1976) .reports tiie effect of tSie liQst

ppecificj t03d2j froa Mtegaayio. kxlsneliiana on iti© taltra ©ti^et^e

of plag^^ombranas of .cells ia leaves of Japanese pear# 2h©

i^a2agas prodiao^d a hoet speeifio toaln (M-tosin) iMcli sjausea

! imeaiate olisnges in peasseaJjility of ous^jeptibl© leaf tissues,

i'oter^ii (1977) reporte*^ th.Q isolation of two tOKins

l^oatieea W Rvym0Dh02?a teres tlieiis* si^flc^ioe ija dise^e

I dcvelopaent of aet spot blotch of l3sa?ley,
i

Bffeot of fEm^'dides on 0.YlinagQcXaaitim QiaimmeseDtatm

i Aiialios-or ^ (1977) eoBSiJct^ a laboi^atory o^-oatioa
.1

i 0i foiigieides .gainst 0. qtiincmQseptatm» the eaimal oyganlsm
I

Of SQ©31ii3^ bli^t of tealyptiae liybi'ia* !I3ie efflcsaey of 10

fpagicidesi. at Goaeeatration v^b investigated adoptixig

tliO poisoaed^food teclmi<iuQ* ftaigioldes tised mm j^atea?

(Ssi^eaayl tis ^d^aslde)# Bavistin caylsaji^l)*

I b®asii2idasole)t Bitlame 1-2^45 (^in© oiid maiisan©s$ ethyleiie

biditMocorbstaate) f Blitox (Goppei? ossrolaloride)» JSincop (Copper

o:^<^oa?id(g casad ssineb rii3c&'ys?e)f Eexaf^b (Pes^a dimetliyl

ditldocsq?l3ssate) t Bitiimo S-78 (Zino otbylaae fei^itMoca3?begiiatG).»

Gaptan (H-ts'ieliloro laetliyl m©3?capto 4*^qyclo lio^sm©

• dicarbosiGide) f Hhia??® (1!et2?a m©thyl thirum dlQulpMde) eai.
/

••• Galixia. (Il'^tjridoyX (2*»6 disdtiiyl faos-^oline) ♦, Bavistia aad

-.r
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I-mSSaiALG AH© MOTODS

SymptoioatoXo^

Syaptoms Qf tbe disease otydied by obaerviGfj

the nat\a?ally infected clove plants and also follot^iiig the

ooiarse of d^elopneat Of the dise^e wider orbifioial

inoGialation.

I eolation of the -pathog^oii

Glove leaves sliowing initi^ stogeg of infection were

colleeted froEi a ploatation at Pattomji ^rivandzw Biotrict

and used for the isolation of the orssniss. 'Tbe infected parfcs

• were cut into soall bitSr aarface eterilized with 0,1 per eont

merc^sric chloride solution for one to two minutes and wadbed

in tliree of sterilizM distilled water* !Ehese bito

were tbeia placed in ateriliaed petri disliee previously poiared

vltli Caap^s* agar Eedi-oa. She dishes were then incubated

at room t^poratwre (28 2'G). After 2 to 5 dojrsi whoa th©

j groifth of the fun^s was visiblei lajreelial bits were tr©nofep?ed

aseptically to Csap^cs* agaa? slents* etalture i^as ptarified

by single conidim isolation end the stools ottlttire wea,

Esedntained on Bleats of Ogsap^s* sgpr and potato dext3?ose

a^cr at room teispoi^ture by pearf-odieal subcalturing#

lloTikLQlom of the fon^e

The morphology of the fungus yas studied by ^?owing

it on Ozap^cs* agsr medim.
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Perfect atate of the or/:?aaisoi

I?or ixiduoing the foisation of perfect state of the

organissii emalX of 0»5 tbiolsieso were out into

hits of 8 to 10 ca leii^th S^om elove (Sa^enia oar.voiiiv3J^ta !»,),

coaiieu (AnQeezdltm oocldentale L») aiid onona (Anona sciiiasooa X»#)

Shree to fousp of these bits were takm In 250 ml fiaolts, 10 ml

distilled water i-iaa poiired aM pterilised W a'atoolaving at

1.05 Izq/gh? fo2? 15 miautes* The bai& of the ti'jig was slig^itly
ir^xired before etatoclatring and after sterilisation the bits

inoctslsted by placing aetively growing n^celisl bits

containing eorddia^ of the ftm^^. on the in^iired areas,

InoGiilatGd fla^p wore incubated imder laboratory condition

(28 2 2*0)f, under oosplet© darkness# inside laboratory oiapboord

C2nd also at 4*0 in a ^efrigesstor* ^hese bits were examined

periodisally for the preaenee of any perfect state of the

orgcsnioa*

InfeetGd leaves at wriouQ stages of dioease developient

was esoained periodically for the xsresenoe of the perfcct otate.

Severely,affected stem and barlt v/ere also periodically examined

for the preeenoe of perfeel state,

Pathomoioity tests

^athogenioity of the fungus was tested by artificially

inoculating two yeor old elove eeedlings with 7 day old cultiare

q£ the fiangas,. Branches of clove plants in the field were

aloo inGculated in the same w^# Inoculated plants and branches

were covered with polythene bags to maintain a hi^ percentage
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of limldity. The leavea ware oiirface steriUaeS fey wiping with

cotton dippM in 0,1 per cent mercisric chloride solijtion sEsd

repeatedly two to three tises with sterilised distilled

water* Inooislations were done mth without injury by

applying the laycelial bit as well aa by ssffi^ying the opore

swspQngion,: In the case of spmy by spere mspengion, the

concentration of the spore in the spray suspension x^as adjusted

to give appr02dmtely 10^ per nil of the suspension in sterilised
distilli^ 47ater. Tloing m atoaiser the suspengion was spreyed

on the test plants ana covered with polythene hOQB for three

aay©. Controls eonslated of clove leaves which were surfece

sterilised, sprayed i^ith sterilized distilled water and

covered with polythene bags and saiatained rni^ex ideatieel

conditiong.. Yomg detached twigs of clove also were inoculated

in the seaae luanner under labos^tozy cooditioas. She inoculated

twige were covered with bell lined with noiot cotton*

Suitable, controls were also siainteined.

Inoculated plants were obse;^ed for the S5?mptoia

' developaent and the observs-tions recorded# 6 to 7 days after

inoeuliation.

Hoot rmifi^e of the isathQ^^en

1?he host range of the pathogen waa studied by

artificially inooulating a total nuQber of 16 host plento

listed out below with culture bit m well m by spraying with

the spore sugpeasion of the fongae?.'
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A, Inooulatlon cultm^e bit

All the 16 test pients were inoculated, tisins tlie

calture "bit of tlie vjitH md without' iiijia:^ of the host

tissues, botii on cut twics Btoading crop* fhe treated

pl^to were ooverea vsiUb. polytlieae bags. The obse^ations

were recorded 6 to 8 day© ^te^ inoculation.

D, By BTXgayin^g; with the Qnoro suspension of the funma

Coaidial QUdpaisioa of the organise propered in

sterilised distilled \^ter was si^o^ed. on all the 16 test

plants usGd in the abofe experisacsat and Govered with polythene

ObseryatiGiis 'tjare to!;:®! 6 to- 8 ds^s after opre^iiigi

This study yae also earried out on cut twigs and on standing

•orop»

Plants uaed for host Tmm atud:^

GowsRon naBe

1 • fapioca

2 ♦ Gasiiew

3, Citrus

4^ Qruava

5« Ghorry
«

6» I^oalsrptUQ

7, Kutaeg

8. Glerodendroii

9# Synedrella

10, Isucas

11. Oroton

Botanidal. name

Manihot esciulenta Grants *

jStnacardiuE OGcidaitalQ Xi.

OitruQ sineasia Osbecis.

Bsidiua 1>#

^lalttiiMa iiunicifolia Ii«

Sgoal.YDtus /iseMie Hill.

Myriatica fr^^aae Houttf,

Glerodeiidron infortianatum Saertn

S.-medrella nodiflora L,

liuoas aaisera Spreatg..

Croton spersifloruB llorong*
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12»

13. Side

14* Saphorfoia

15* Anona

16. Sapota

21

Ai5;0ratm conyaoidee Xj*

Sida aou-ta Tj.
-111"*

loaplioybia Mrta B,

Mona squaaosa Is,

Aeliraa gapota Jut

Groijfch aM ST^orulation of the fmRUs on different aedia

Ai. Solid Eiodia

Slie follQwiiig oinltiire media wesre used to stMy Uic ^covrfeli

of the fa!T^0,

1. I'otato dGsrferose ager

2 . Gsapelas*

3, SslDO-draisd'o o^ar

4, Oat saeal agar

5 ». Gooa*G sgar

6. Host eictraot ag®

t*' Host ests^t de25trose asor

6.- McbaTpds'' a@S3?

The cospositioyi of the Esdia -ased are ^-sren -onder

Appendix 1

The BOdia were p2^oparGd and otes^iliaed by autoolavias

at' 1,05 kg/om^ for 15 siinntes* It wae aelted snd, poiarod iato
steriiiaed petri diai^os at the rate of 15 si in Boch dish and

allowed to solidify. Oirculos? s^-eelial dioca of 5 hse diojuoter

were ent out by moaas of a oterilc cork borer from tine outer

edge of 7 day old $'M oi:ilt-are of tliQ fisi^s and placed in tiie

ceatre of feaeii diah. the plates were then inoubated at room
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tmperattire (28 2*C),i Observatioas were taken yUm fall

g3?owth Qf the fungus vaa obtained in ony ono of the jae{i.i"ua

tested,

B4 . Mquid laedia

She following liqidd media uere med to ettidy the

growth of the fpsgusf

; '1* Friea* aedi-aa

3i Csapeks* medim

3, Cooii^s aedim

4-0 Potato dextrose rasditsia ,

5# Hiehards*' aediua

CoQpositioii of the media givea under Appendix I, •

ifech meditaa was prepared and, potared into 250 ml coaicql

flaglj;s at the rate of ^0 lal and sterilised by autoclcnrins at

.1^05 ItQ/Qi^ for a period of 15 aiautes* %-oeliaX diacg. of 3 laa
diameter eut out from m ^tively ^EHSwiag culture of the

'1^ ; fimgae arid inocT2lated into the fls^s, The fla^s were
•«

incubated at room temperatisre (28 ^ g'C), After 15 daya of

inc-obation, the eultiare tvas filtered throia^ previOTisly

wei^ied VihatBan Ito,1 filter paper and the dry wei#it of oyceliiM

was detemlned* P02? each treatmeat tliree replieations wore

aaintsdned •
;

Bffeot of pH 021 the radial firovrbh of the funAnaa

Gsapeks* broth was prepared md before sterilisation
I

" e

pH fe-aB adjusted nsing a Systronics pH oeter. 1?he pH raage

wos adjusted by adding 0,1 H sodiim hydroxide or Oiti tl
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iiydroelalorie acid soliitioa, fiie pH ranges tried wei-e 5* 4* 5» 6,

7, 8 Bjacl 9» An aliquot of 50 ml each of the pH a/a^usted

Csapeilcs* ae4im was transferred iato 250 b1 eonioal flsislco and

st^ilisecl By aatoc34.'7ing at 1:#05 kg/cs^ for 15 minutes» Tliree
replications were laaintained for each treatment. I^celial

aiscB of 5 E® dimeter cut out from m actively mowing culture

of the fungua -mB inoculated into the flaskg# They were

inouhated at room teaperstxare (28 j; 2*C) for 15 dayo the
-V- ,

wei^it of the layoelial growth was detersained*,
'

! 0roiB?th of the on aedia iiKsonporated with different oils

1,, In solid aedia

' . The followisig oils v/era used for the study •

1. Glove oil

2m. Coconut oil
•1

' : 5, Eucalyptus oil

4«' Gingelly oil

•^ 3* Ifeaongrase oil

The oil was added into Csateks* agar mediua# at the

rate of 1 lal per 60 ol of mediuia aM thorou^ly mixed by shaking

; for 20 minutes in a *^tory shaker, The sedia were then

0tea?ilized fey sutGciavias at 1»05 Icg/cm^ for 15 minutes.
After sterilisation 15 al each of the medium waa transferred

• ^

into gterilised petri dishes and allowed to solidify. Mycelial

disca of 5 am di^^eter were cut out from m aetively growing

culture of the fUa^is end p3^ed in the centre of each dioh.

Oontrole were also nm simultmeously uBing noisaal Oaapeks'
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©63113111 ajiy oil* petri dishes were inciibated

at .room teaperattare (28 ^ S"G) and observations on tlie racial

growtk were tak^n on the tMrd day of iaoeulation*

2ft In liquid media

The effect of the above oils war© tested in Csap^s*

broth also. l?he conceatrntion of ths? VE^icup oils aiSded

tlae SQEie ao above. Stiitoble oGntrola oonsi^ting of oterilised

Gaapeks* broth without any oilg were also maintained. The

fla^^B were incubated at room temperattire. After t5 days

incubation at room tesperattjre (S8 ^ 2*0)4 the lOi^eelial growth

was filtered oM the dry of the Eycelim was deterniined,

Epod-gotion of toain W the -pathogen

& preliBlmry otudy on l^e prodiiction of t02dn by the

pathogen was coi^isoted.

A, Effect of vario'ue media on toxin prodtiction •

The folloiying liquid aedia were used to assess their

ooaparative merit© in supp02?ting the prodwiCtion of toxic

aetabolites by the pathogen#

I n Host extract medimi

2# Host eistraot desstrose medim

3» Bicha^Jds* medim

4, Ilries* msdiiia

5» CzaiH^vs* sediiaa

6» Ooon'o mediiM

C0mi50siti0n of the media ^iven in Appendix I*

Efeiijh mediisia was jspepared and tal^ea in 250 ml conioal
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flaslis at tlio rat© of 50 cil aad stefiXised by autociaTiiig at

2
1.05 kg/cm for 15 ainnteD. She meclitaa wa© iiiocalatod with 5 ho

diameter disc of 7 day old of tlao fmg^B on Czapeks* o^ar

m^i^, Por oacii treatment three replications were tised* She

fla^s were then itiqubated at room teapessitnre (23 2*0)» ^I'^tor

15 Says of ineubationi -^le cmltwe was filtered throti^ii l-Jhatom

llo.l filt^ paper. The coiapsrative tojdle activity of each of

the filtrate was Btiidied by the followine bioaggoy tecl2iiiq.ue. .

Bioassay tisijsg host leaf:

Clove leaves of imiforni age Mere colleeted and placed

inside sterilized petri dixies lined vjith aoiat cotton# On one

half of the leaves 0»()5 ml of the oiilttire filtrate was ploood

^ subtly priefeed throia^ tlie solution. On the other half of

the same leaf sterilised water was applied in the sane sanner

whic^ served as oontrol# The dishes were inenbated at laboratory

teagc^at-ure and observationo were recorded after 72 hoiirs and

esEisresoed in foiar 0eadm aoooMlng to the aeorotio area p3?odiioed

on each leaf,

B, Ebco and %do to3dn i^rodnotion

She fimsus t®s ^ovm. on iig.tjid Caapdko' medim for a

period of 15 days at room- teaperattsre mad the loyeelial srouth

filtered tl:a?o-a^ a previot^ly wei^^ied t^atsan B3o.t filter

paper. She Eycelim horaogeaieed in a Hosiosenlser (Braian) by

adding 5 times itG .wei^t of ;mter (y/v). Shia homoseniaed

E^oeliisa was centrifu^ed at 1000 rp-i for 15 luiniites. She euper^

natast oolution vna talien snd tiie pellets diaca3?«Sed and oQpln
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•'aentrifijgeci at 1000 rpi for 15 oinntGS. 5iie oupernatciit aftei''

aeooM centrif-ogatioa v/as used as ^eadotoidsi' ontS the otiltisre

filtrate -oood ao 'esio toxin', Tiiese two test solutions (oMo

toi-dn aiijd esr> tosiln) were osoayed using clotre leaves.

CProT)ertiQS of the, to/iin pgeparations

(i) rliysical pgopertieo

(a) liEfeot of heating tlie ouitiire filtrate aM a;ycelial extract
on lesion pro(3iiotion • .

S!io effect of teapei'att3re on the activity of the to:sic

raetabolite (hotli eMo toxin-ania. esto to:de. propsrea. ao dcDCi'i'bGd

abo^)-v7Qre studied by the folloiv'ing method, Piw al eac2i of

.the teot .solntlona (eso.to^iln ard cr«do toida) uere taliep. iii

P
teat tiVoeo end, antoclavcd at 1.05 ir-g/ca for 15 miiiiuteg, lii.

snothex' set 3 nl each of the tosdn preparation tjao boiled in a

i-jater bath for 15 minutes. -The to:dc activitiee of those

differesit prex^arationB vjere bioassso^ed oa the g1o¥g leaves by

plaelnci 0.05 ml of the test solutions on the siis-face of the

leavec and aligihtly priGlced tIiron{;^i. the solution.. Iliiinooalatcd

broth aiid steri3.e water oervea as eoatrol, The leaves vjero

iacnbated in lined with aoist oottoa for 46 hOiorD

ard Gifter that the observationa i-mxQ tsiEoa.

(b) ISffect of ciil-ation anci oterilisation of the preparation
on lesion production

G-dlfure filtrate UBea in the abo-«'e test vms used as the

test solution for this purpose, One parfc of this cnlti3re
O

filtrate wao sterilised by autoclaviiiG at 1 *05 kg/cn'" for

15 .minutes. An q.liq.uot of the sterilised orici imsteriliaecl
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solntionG were diluted foiar times ite volme with, ateriliised

water in order to rqd-uoe the eoneentration of the toxia to

one«l^om''ti2 of the original strength# The to^lc aurtivity

of the solutioiiB were assayed uaiag the host leaf as doscribea

^ove.,

•(ii) DiologioaX •pgpiaerties

(a) a?3:^slocatioa of the tozin

Aetiwly gro\d.ng yotmg tuiga of eucalyptus (SaealyDtus

fg^33Qdi3 Hill), eamew (Anaoarditsm occideszitale Ii»)i tapioca

(Manihot eaculenta Grants#.) and clove (^a^enia oar-VOYflxvllata !»*)

vjere detaoii^ aM used in the etiidy* Ti^rigs were dipped in the

to:5dn aolntion t^m in 100 lal coBieal flaaks at the rate of

50 si per flasls hy just dippi^ig the cut ends. The twig was

kept in position using cottoa plug end iMe wliole thina' wao

covered iiith hell jar lined xd.th moist cotton wool sml

inoubatecl rmder laboratory coMitioii (2a"%erature 'ZB± 2''C).

•-i^ll the Gtittiass wore miatGiaea u^er ideatieal coMitions,.

/ (teaperature 2Q±2'C), Separate eo2at2?ols were kept with
respeotive- uninoculatea aedia mid sterile water,. OfoaervatiGJip

wore' reoorSed at mi interval of 24 hours after the treatQeat,#.

/•' (u) Effcct of cultiai?e filtrate on the geaxiination of
fun^pl spores

In this stuiiyt the fungus was oii Cgapeks' hroth-

for 15 daya the eulture filtrate v/aa used^: fhe effeet of

culture filtrate on the spore germination of Golletotgichua

p^loeosporioides ar.d Gurvitlaria ep* was investigated.
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SpQTes were collected froti 10 day' oM cultureo of tlic fungi

iai5d opore auspensione were prepared in the test solution. Sho

ooBoentratioii of the spore suopsnsions yao od^nsted to 10^
spores per nl of the aolution., A gmll g.tumtity ».0,05 d1 of

tlie opore suspc^ion "ujac placed on oleaa# greaae-free sterile

glass alide v;Mch was kept in petri disiies lined uitla aoist

cotton wool* Controls iiept consisted of spore sueiieneions

prepared in the broth and sterilised water and Eaaintained in

the saae saimer. All the dishes were inenbated at room

teBporature (28 ± 2*0) ,. ObQeri?atioiiQ weTO ta^on 4B liotirs

sdfter incubation.* Tho mrnbar of oonidia gei^ixnated wae coimted

£pom 10 random Eiicroseopic fioMs -asdor low power of th© nicro-

scope, and per cent inhibition wae calculated,.

(e) ..Effect of eislture filtrate aiid ii^ycelial extract on
clove leaves of different mattsrity

¥q1b Bti2dy ims conducted by -uaing the eso and endo

to5dn preparations after Rowing the fiingas in Caapeks* b3?otli

£ov 15 days at laboratory teai^erat-ore,.

Siapee stages of groMtli of the aiove leaves^, vi2i.»

(1) tender (2) half oatxare (5) aatisre were collected, surface

sterilised and kept in soist eh^bera* The te^t solution was

applied on the leaves at the rate of 0»05 ol mid they were

sll^itly pricked* IsOaves treated in the same laannor v/ith the

brol^ and sterilised water were kept aa control and were

incubated at rooa teaperattare (23 * 2*C)# Observations were

tateen 12 hours after incubation.
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Bgaliiation of fungicides a^^ngt the voithoRen

The followins fimgloideB at different concentrations

woro ns6d for laooratorj evaliMtiozx agaiaat tlie patliogea.

SHm^ciSe

Bavietia

PacsosaXi-^2787

Difolatan

Ditiiane M-^45

PytoXan

iIi34oth£me

Sdwal

tMyide

Actiire iriM:g>eQient

2(i!ietliGsy-oarl)ai3yl)-

bGnaimidsaole

2Qtr0i5hlQ5^sophtiiaXonitjfi/e

1*1^2 tetraclii03K>»^

GthyitMo)-4-^Siclolis3:eBe

1 |2^ioQ3?bosiQlde

S^ine ion and eanganese

eti^^leiie Msditliioes^bamate

Copper o^srchloride

Thioplianate'^astb.yl dig-^

bis(5 netho^ eorbomyl-^S'-

tliioyj^eido) feens^e)

3*(5»5 di.ehloro ph.ei3iyl)1-

iso propyl carbsmoyl

liydentoin

Setya nethjrl tliito^aa

clisiiliiiide

Poneen^
tration tised

250# 500»

1000

1000, 2000

3000

1000, 2000,

3000.

1000, 2000,

5000

1000, 2000,

5000

500, 1000^

2000

500, 1000,

2000

1000, 2000,

3000
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1 ♦ Inhibition of sDOre geraiiaation of the fimgus on ^lags slidos

Goniaia eolleetea froB 12 day old ciilttsre of t3ae

(^Qwxi in Csap^.?Ej' gieditaB was Spore siisp-saisioa "wap

prQpoa?ea in sterile aistilled wator» Tae eonoentrcition of tiao

oporo suspension ^jbo MjuBted to 10^ por lal^ Uhe ret^uired
Qoncent:^Gtion of the fisngioidal eolutions were propped in sterile

distilled water. An aliquot of 0,03 ai of the fisn^eiaal

solution anci O.OS al of the sp03?e suspension wore pikioeia on

sterile eleani ^ease-froe glass slides c©d sniKed well, $he

slides were kept in aoist eh^^ero ia ouoli a vjay th£it a hanging

drop is foroed vjith th@ sporo suepenaion and fimgioidal solution.

ObiDervxitioniB were tslcen at intervals of one, thre©, eiuSj nine

arid twelve days after inouMtion and the per cmt of inliibition

of opo?^ gQ3?3aination by each fungioid© was deteriaified.

2, inhlhit.lon of CTOwth of the fongae poiaoned food teGlmigue

(a) On solid aediua

The 'poisoned food teclmique* described by Sentiayer

(19^5) was cidopted in order to stisdy the effect of different

fungicides on the of the fiangas. l^ei^ed out the required

quantity of each of the fun^qide snd j^ded to 50 sal of

sterilised Gaapek©'* nedium to give the required coacen-^

tration, mised well and poijred into sterile petri dishes at

the rate of 15 ml per disii* After solidifieation, the diehes

were inooulated by aycelial discB of 5 naa dieffieter out out from

an s^ti'srely grox^ing colony of the fimgus. Controls eonsioted of

uaBmended Csap^vS* ager medius inoculated in the Qasae way. All
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the dl^ea vjere Incubate at room teaperatare <28 ± 2*0)»

Observed dsll^r for the ^owth of the fmgus ana observations

were talc©2i the gtO'Wth. wasj compXetely eoverod tlie plates in

the eoatroli Per eeiit inlilbition of growth over eoatrol waa

calculated by using the fomiulai

fer cent inMMtioa C-g k 100
G

lihere 0 . = 2^i^ growtli in control

•2 s- radial growtli in treatn^t

(b) In lig-aid aedliaa

The effect of fuagloidecs on tUe ^rov/tla of the fmgag

in liq-oid meait^a was sti^died * Siie reqtiired qfuaatity of f-un^cidos

w^e wei^ied out in 250 lol conical flails containing 50 ml

sterilised Csapel^i* bi^th# Dhey x^rere laixed well# 5!Iie laeditm
inoculated mtli 5 laia diameter ayqeli.al discs cut ont from

ea acti"#0ly growins cisltyro of tlie fmgiis, The flaoks ^re

-V i incubated at rooa teaperature (28 j: 2*C>* eon-tols were also

Eiaintained uaing imaiaended Gzap^s* broth inoculated with the

i n^Tceli^ disc. Observations \jme taken on thejl5th day of

inciibation, Gulturea were filter^ througi previously wei^aed

VJhatsian IJo»1 filter paper and the n^celial sat dried at 65*0,

' till a constant wei^t \ms obtained. Per sent inhibition of

^owth over control, on dry wei^t basio* was calculated by

the follot^iias foisula#

i 5?er cent inhibition of growth = li 100

Vlhere 0 a dry wei^t of layceliuQ in control

T =5 dry weight of myceliuE* in treatment
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3*- Effeot of iiMQraia^ culture ^iscB ia f'ua,gAoidal solution
on the lability of O.vliiiSro'clalim g'^naiieseTatat^

•llie metlaod follQued by Sahai (1969) was adopted for tMa

ofady. Diie ftmgiei^al oolutionB at tiie require conoeatrations

wero preparisd in 50 al sterile distilled water contained in 250 lal

Gonical flasks,. Myeelial diooa of 5 m. dimeter uere erut out

from the aetiwly grov/ing oialt'ure of tlie fmgna ^owi on Gzapaks'

medim were imersed in the fuagieidal solutions* After

adding the layeeliai dlaci3 the flo^s wore rotated periodically.

At iaterval^ of 50 ndautes, 1 how^, 2 ho^ars and 24 hours the

disca yere remvod from the fimgioidal soltitioiit. rinsed in sterile

water and placed on Ozap^w* agsr aediisa la.petri,diaiiest. ^ishee

were then inotfoated at room teaperatwe (.28 *, S'G), ^lixee

replicatioae were nm for each treatment vath suitable qontrols*

Obsermtions on the s^o^rfch of the fmsTis were recorded at 24

aad 48 hom?3 after incubation.

Statistical asmlYsis

Data relating to different esqieriaento were analysed

qtatisticaily folloidng the method's of Sn©[iecor and Cochran (1957),

*F* test W-& cars?ied out by analysis of yariaaee ue%h.od and

sigrjifioaat results were coiapared by workias out the critical

difference.
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HISISTS

1 *, Sm-stoaatolQCT

She blight dlGeaoe of olove iniljlatefi as oiimte

brotoi s^ta on th6 •agper tgracfess of tliQ leaves# liaen f^ly •

sa'̂ xape deivoiopQii wliite c^t3?e fiistiaet*

wall deiriiiQa torn aM meamsring .2*85 to 4,*85 i3B in

aiazaoter* fhq aumb^ of spots qb. eacli leaf vari^ ttom 10

to 15# The spots aeVQlPpea, on all parts of'tl^e leaf teiaa#

SevGrsl etiG^ spots gosIgsosS fosssing Isdcge bro'^^ patciiss*

laGaves of si3. stasis of growtB-t feotii ^cmB foima

to ^3© e£|i3aliy suseeptiblQ to jlnfeetioii* In yotsag loi^vo0#

aommBa^ 2?olling of tlig loaf aaa?#2is ^er© ^so. noticGa# In

tli@ aavaneed- ategos of infeotioa, tlie sppta developsa all over

Awi: eoffiplet^y cmre?^ tli© oarface of tM losilna* Aa tSie gi50ts

gs?e\^ oMer, tiie eolota? to tmovm (^Iste 1

severe o^eBt ds^sring of was also noti.oc^» S^ves of

tUe iaf^ctea •twigs brom an&l eventtisXl^ driea up*

the leaf bli^ting aid slK^aing o.Q6i2m^ in t^ell

stages of the SxE^iination of tlas infectea

leaves ^aaci twigs sovsolGd the |a?esGiKJ0 of bsqxiis^ f3?Taotifioation

of tlie fiffigus*

Bw^iag tlaig inveGti^tion a ;iais0d iafeetion of

0y1^yiriT'odadl-gm g-gaiiniiqttQgeistatTaia onS Golletotylob.m Qapaici

oauoia^ bli#it of clwe also obsewea# $!xe initial

^yBptoms Banifested aintite enocolate eolO'urQi spot©
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usijally smra?o-undoa bjr sa yGllow aaio.„ !2he spots enlarged

rapidly during Injiaid conditioao aad appeared as greji^i brom

lesions, involving la^ge areas of the leaf# Blioteriag at th©

infected region of the leaf lajaina ms evident. Under dry

coMitionSf the lesions were grey in coloiir* At tines,

more or lees iadistinet Goncmtric sonations tjere visible

tin the upper aide of the lei^on. Most of the infccted leaves

abseeosed and eventtJ^ly a nmber of seedlings died off.

Ovor 50 per cent infection iias noticed in the affected

gardens.

Isolation of the mthoj^en

2he caussal or^nissij Cylindrooladim qiiing-aeseptatm.

was isolated the tis^es of infected leaves^ hrou^t into

,pyre enlttire and maintained on Csapsko* aM potato dGsdsrose

agor slants after pwrifioiation ^y single q-pore isolation.

Morphoio^ of the canaal or,^anigia

Uafele 1 gives the morphology of the eangal orgeaisia

in detail.

Myceli^Ea was fouad to he septatej, highly hranched and

hyaline* Gonidiox^ores were septate» branched, arise laterally

from a stipe* Coaidia were found to be prodiaeed on a hrooG

^baped 0tr?3otare consisted of priiriaryt .seoondory and tertiary

steriipatai "Priaary steri^aata septate, ranged froa 10,20

to 21.66 secondary 8M tertiary steriQciata nonseptate ^

measiired 12.45 to ,19.50 yaia and 9.15 to 15.15 in laigth
respectively. OJhe tips of the tertii^y eterigiiiiata end in
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-Table ? of tlio ca-osal or^ml^ Gylinaroeladim g-gincmese-ptatiia

Ilycelim

Septate, Ms^y
bronoiied aod .
iiyaline..r
ConMiophore
braoaliQs arise
laterally
a etips.
CoaiSls wares
fomid. to fee
produeea on a
broon slisped
otract'orG
coneiQted o£
priaa$3r»;
secondary and
tertiary
sterigciata^ •
The tips of
the teritisacy"
sterigpata
i2ad ia oraall
phialiSes.
Chlazaydospores
were f03?aed
with ferom
cells in chains

Epimaa;^
sterigfnata

Septate
10.20 to
21.66yua

Seoon£iQ3ry
ateriginata

Non-
sejitate
12.45 to
19.50^n

2g3?tiar'y
sijca'xgaata

Non-
0e|)tate
9*15 to
14*50^21

'PMaUaea

Hyaline
7*30 to
15,.45

Conidia

Hyaline,
strai^t
witii
roisjsaed
eS2flQ»
1 to 5-
or 6
septate
ueuclly
5
septate.
56,4 to
39*0 3: •
4.0 to
7.0jam

Sterile
filament

53ie lasin axis
of the
conidiophore
struettire
eoatiBued to
grow to Som.
the sterile
filament#
which terai-
nated in a
naxTOwly
clavate
struotiare
CveBicle)
hayins 15-,39 •*
15.60 X 7*5
3^2Jim

CO

CJl
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small jMaliQeSf \-fs.Ldh noasured to Z3S® in length#

m vMeh the coniaia were feorsie CPig.1a)» Oonidia w<23?a liyaline,

strai^tf- oylindrieal vjith the a^oiaaaed eails 1 to 6 lasiaaHy

5 septate aj3d meaoisrea 56*4 ±o39*0 k 4*0 to7»0 in siso

Cl?ig«1b) * mln axis of tiis coniaio^ore stractm^e

OQixtinu^ to grow aad formea th$ staeile fUseeiitf wliioli

terEainated in a jaQasTOwly olawte stsnacttjre wMch measured

15*59 tt 15.60 X 7^5 •tro8.2p in oise* Chlaiaydosppres were

fossaed in ohaiaa as tMds ferQxm eells (Plato 2)# Based on

the above Qorphologioal feattsajeo, th© tm^iB was identifiod

aa Cr/liaiarooladiiM a;aimneseT)tattia Boeai|n & Boitssia#

Perfect atate of the 03*^axilm

She pspfeot state of the tm^Sf vis,» Caloneetria

gtainciTieaeDtata waa obtain^ from the tiJigg of clovet oaahew

ana anpna inoeiilated with th^ spore suspeision asad c-oltiare

Mts of thi orsanisa insut)ate!i at laboratp^ coiaditions

enable 2), IJo peritheoial state ootiM be obtained from the

i^doted twigs vjixm liept at dark* inside laboratory cupboard

ajod at 4*0# It vias fomid to ba pTOduced only on twigo which

ware kept at labda^tplpy coHdition#

Pea^ithecia superfioialf mmX to elliptical, oraage to

ohestimt, 320 to 450 high 257 fo382 diametGr#

P^itheoial wall is roti^eaecl* Asci are dlub shaped # lojs^^

stalked I hyaline (Pig,2a). ^Dhe ascospores were hyaline#

vaxdouely ci33?^d#, irregularly crowded# fusoid, faiatly beat#

1 to 5 septate# mostly 3 or 4 septate measured 21 *0 to 26,0 x
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2ablG 2« Morphological oliaracters of Cyiiai3roelsdi"aEi qningueBe-otatisii
PGi'fect sta^e •-

Peritheoia

3?eritl2eci% superficial

oirai to elliptioal,
orange to dieotnut

320-^4-50yiim
237~5S5-/im diamGter

peritixeoial i;all, .

is roLigheiiGd

Asei

Clnb sliaped

long stalli-ed

hyaline

Ascispores

I-lyaline variously carved,

irregularly croi-jaed, fuaoid,

fairly 'beixt t to 5 septate,,

Eiostly 3 or 4 septate meastired

21,0 to 26,0 X4.0 to 6»0^n
in GisG.

CO
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FIG.l.a.coNiDiopHoREOFC'y^(ytci^ocrd'a.c{eumshaking
CONIDIAatthe-tipoftheT^mAUDE-SSHOWINGPRIMARY,

SECOMDARVA-HDTE.trTIARVSTERICBMATA.

lO/X
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4*0 to 6iO pu in sise (Fig*2b» Plate 2)*
Pathojgenioit.v testa

Aj^ifieial inodulationG retraced timt the fuzigu^ cotild

iri^ect olove leaves of oil at^QS of growth, 2ho orgaalECi

ijas to infect both iminjiared and in^iorea leaves. But

when in^iaredt tho opread of the diseaee was fotcid to be aore

rapid (Sable 5)* Uaiii^Tar^ yoimg leaves wex^e iaore giiaoeptlfele

^ tl^i amin^^ed aatia?e loavod. Successfal infection wag

oHained whea inociiiated mth SQore suspmaioa aa well as by

oiilttire ^ita of the organic. She e^^iaptoas japoduceia in both

qases were foiEd to be ifla^tieol to those ^ocluoed und^

natiaral coinflitions^ Sho iMti^ s^^iaptoas wero notic5;;able

•fcrithin 3 to 4 after iaoqiiiatioai but it took 6 to 7 ds^B

to pro<2tice tho typiocii s^ptomd* Gha2?aoteristic of natwol
I

ii^oetlons,.

Host raa^e of the Dathoi:m

-< XnoG-Qlatioii •asiiag culttare Mt

A total mobei^ of 16 hosts isooijiated mth qiiltaro bit

of the fungus ehowed that all of th^ were infecteel &n&
I i . .

oymptoaa prOiaiace^ within 4 to 3 day© aft^ inooulatioii* It

ym noticea that injtary of th© tiasues was a pr©^r€5q,uieito

for the moeesgftil d^olopsent of e^ptom exgreosion is the

eaae of mattire tissue^, Sntenaity of infeetioa.•varied t^ith

the age of the tissue a^-so* In^tared yomi^ leaves were found

to be more ^sc^ptible tiian in^-ured aatisre ones. Host rmige

stt3dies isTere carried out lasing the spore ouspension aleo, in
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$al)le 5, Pstliogeniclty of %linagQolaaitgn qTiiagneaeT^tatigi

HethOd of inooulatloa
of loaves

f* Inoeialated witli

oBltBre bit oja tlie-

staaQirig erop

2^ iHOGT^ted

eiiltiare bit on cut

ti-dgG

3 * Xnocnlat^ witli s|)ore
enaspejiQion on eta^ii30.

4- . Spore gmsponsion
Brayed on mt twigs

5 • Goatrol — Sprayoa td.tl^
oterilized aietillea

-yatGT

Observations after 10 cloys
incubation

lajurea
leaves

++++

4-++*

Uninsured
leaves

•t-**

+ +

Uo s^^ptoisis

Small aintite opot©
Spots erilsrgeS in sise asd spread.
Spots Gnlarged oisd eoolsseeS with sSjae^t
0|»3tS«
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steaiSing crop as well as on out twigs witla and witliout inaisrj#

Symptoms obtainea oa out twigs aiMl on staading orop were nore

or les3 similar*

Sapioea (llaMhot eEacialanta)

• Sysptoaa appeared oa. the third day of izioo'alation as a

blighted aresi on the eiarfaee of the leaves which sooa t'oraed

aohy grey ei3£i profuse whi-te syeelial growth of tlie fimgus uos

also observed on the affected leaf surface, Icfootlon spread

rapidly asid covered about tuo third of the leaf area, A

geaeral chlorosio of the plair^ was also observed aa. a result

of iBfcctioji (Plate 4ii0«

Cashew (AaaoardiiM ooeidmtale)

Infeetion iaitiated ob the third day of inoc-olation ae

small brom opselcs which sodii enlsrgodi She spots varied in

else* aeagtiriiig to 4.0 m in diaiaeter. 2hese 3j)0ts eoo»

coalesced givisig a bii^ted appegasjnce of th® affected area*

Infection extecdod to the loaf stalk also resaltias ia

defoliation^ Twig drying was alao noticed* On the iiifeeted

tv/igs brom lesiong ^th dlGtinot margins observed#

Hhiti^ myc^lial grovjth me obgorved over the infected portions

(Plate 4B)^

Citnas (bitniQ sineaais)

T'Jecrotie area waa obGorved on the fo-urth day aroiaiid the

inoei^ted region# which oxtoMed to two-third of the leaf

sm-face. Infected portion tm^nod dark brown in colour. Thic^
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growth of the lajcellmi was observed on the londer

am?face of the leaves.

Gmm (PsiQim /^^lava)

Symptoas wore noticed on the nesct day of inociiiatiQn,

Blighted areas were observea on the leaf ©isrface wMch soon

covered three^fo-arth of the Icaiaim* Sheading of infect©a

leaves -witMn a few days was also observed •

Gliea:^^ (Mal?)hlgia-"\. T7oa5.cifolia)

Sisall brom spots ax^poared on the leaves eicteiiiiing to

l^ge areas givisig patqhy brovm appearoiioe. Infections developed

on the third day of inoe^atioji aM aefoliatioa oeo-orred on.

the sixth day.,

Euqalypttas (Suoal.vDttas ^gaMio)

SymptOBs api^jeared oh the third ds^ of ij?4:iculati0ii as

blaok aeerotio Snfeeted yomg leaves rolled downward,

Thick white syeeliTia, vm3 observed oa the md^ parface of the

leavea. Befoliation was alao observed (?late 40).

ITiitmeg (Myristica fragmas)

Bli^ted necrotic areas on the leaves were initiated

witMn three to foiir d^s which later on eBlar^ed and extended

to about two-*third of the leaf area (Plate 43)) ^

Glerodendron (OlerodeMron infortisnatiEa)

' .S3?:sptoao developed on the fotirth d^ of inociilation as

dosM brot/a bli{^ted neerotic patch which later extendo to -the

whole leaf o'urfaae. Shot hole qysptomg v/ere also observed.



Plate 40* Baeslyptus leoS artlfioially inoeitotc^ in
the ct^isiwe Mt of C.vliMrooladiTm
auiaa-aesei>tatm.

l^iate 435# Ktitaeg leaf JLsQ^uia'fe^ witii oiJittii?© Tail*
oi CyMz^QQladitgii a^ujnaiaes^^attgs#.
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infection ajajpidiy rostilting in defoUatiOB*

ella (SmedreXla nQdiflora)

' Bark" l>roi:Si spots appea3?ed ob the leaf marfpoe whicla

later coalesced with a ijli^tea a^eoraaoe* An yellow!eih

^eea lialo wao olao oboer^ed as^imd th^ blighted portion*

IfiiGGS (liticea aspem)

Small hsom aeerotio G5?e^ by yellou loaloa
!

^ mm aCTQlopad at finest» This nccrotie x^atciies coaleacea. oad

late:? e^taaSc^ to the v'hoIq leaf*

CrOtbs. (Ogoton Qim'sifloyoB)

I ' Symptoas atorted as ea^l browi aecsotie spsdis on the

ie£^ smfface* Tlaess spocka mlesrg^ in si^e asad colo-ua? timied

to black, Ijoayes becoBe "bli^ite^ asid. lost the tm?gidity«.

Ag€!3?att28i (Af^emtiM coayaoides)

Brom neorotic o^aaa uere dOTeloped on tlie leaf su^cfac©

by foiartxi dsy of Jjioculatioti. A3?Gmid'tlio iiecs^tis ©3;?3.af Q£l

yellouisli green, iiald was oBsesyed, After one yieelZf tliQ

necrotic poj?ti62ie Ijlack and d2»ied up,

Sida (Sida ghoBbifAlAa)

Dark colocu'cd jiGcrotlc a3?eas d^eloped aeoiaiid tiiQ

inpcTilatGd portion by tlie foisrfch day of inoculation* Latoa?

tliis iiccrotic o^^oa estepdGd aiid cowsfGd til© i^ole laiaiBii#

.mycGlial g^XJi-ztli observed on tlie uppea? surface of tlie

leaves,. Severely iafeoted leaves defoliated.

-i •
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Supliortiia (Eg-phorMa lllrts)

Sjrmptoiiig developed on the fifth day of inociilation as

sa^l tooi® jiee^otiG spots# These aeorotio areas increased in

sise and covered nearly the entia?© laaina.- S^erely infected

areas tHmod dark brom in colour#

Anonst (Anoaa sguasioaa)

Infection initiated witlain five days of inoculation as

bli^ted brown neorotic areas. This bHghting soon extended
1

aad roaohed all over the leaf area.,
I ' . " •

Sa^ta (Achras eapota)

Infection started on the fourth day of inoculation as

brown rotted areas uhieh later turned black in colour. Hotting

I estcsided and covered the whole leaf^ aM the e^erely infected

leavea defoliated.

B. By sDccaving; t^th the STaore QuQT^easion of the fxmms

Separate lots of all the plants were sprayed with th©

spore suspension also. Ail the host plants sprayed gave positive

results and the symptOiEs x-iem identical to those described
I

above. In IMe case sJ^bo injury of the host tissues was

foiaad to be a pre*^requisite for the development of symptom*

Sx^sression of symptom x^as observed on all hosts, ten to twelve

' days of spraying.

growth and amrulation of the fongus on different culture aedia

A. Solid media

1 The effect of different solid media on the grovfth of

i the pathogen ms studied. Osapeks* agar, potato dextrose agar#
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a oat meal Goon*0 agaa?, host exferact

ag^f Iiost axtreot dextrose agar aad Hichards* agar uere uocsd#

IJliQ mean radial gi?ov/tli ajad the grovrth. obaraot^s of the

organi^a iii different sieSia are presented in T0)Iq 4a-* 21ie

results of the revealea that potato aextrose aga^" was

foimd to be th<3 best meaiiEi for its growth followed by Coon* s

Q^ar and Ssapelts* (1?is*3)# Good sporulatioa aloo was

obtained on potato do^rose agar# Gsap^s* agar eaa Goon*G

agar*

tosdiysis of the data areireaied that potato, daxtrose

agar aig^ifieantly superior to all other mc^ia. used

(Apfcsndix II) s

B* Slg-oid media

Of the five different liqtiid iiodia used# laasintsa dry

wei^t of the s^oeliiia was obtained on potato desbrose broth#

followed by daapeifca*i| Ivies' aiad Siehcsrde* media# Oooii*s

broth t^as foiand to bo a poor sabBtrate for th© ^ovith of the

fmigus> Gn all the media growth started on the third day of

inoctilation (Sable 4b| Appandist ill),

lagfeot of -pH on the radial i?a?Qwth of the fiwrna

Among sevon diffor^t pi levels testod raiising fi?oa

3 to 9 on the growth of the fmigupt oaxiiTO. dry wei^t of

Eiyooiiyia vsm obtained at 9 followed by pK 7 and pn 8

(Sable §)* It is found that m the pH decreaeeq (£iPom 6 to 3)

the ayaelial dxy wei^t also fomd to be deoreasing,

Ttie optimm ][E for tho growth of the fongag was fomia

•
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Table 4a* Growth ead oporulatioa ot 0, giiinqiaeeeptatiia on Sifi^ereat ciiltxire ae^ia (Average of
3 rGplxcstioii0)(Soli4) " .

SI.
¥o..

1.

2.

3:.

4-

5.

6.

?•

UQdivm.

Potato aexferoae:
•a^ar

Saboi3rai3d* a esoa?
Csapeks* age^

Oatiaeal

Gooii*a agar

Host extract ^agQ3>

Host extrsLst dext^oa©
agar

^ ' " Biei-aaJds* a^>

Mean colony
(Siaaet.ea? in ,ina

90*00

• 48.^53

65.33

16..33

66^67

37»33

26..0Q

17,70

Color:^ ciiaracters

Cottony wMti^i ^ey EQToelim at the edgea aM
tlie remaining part brom witli entire margins.
Soocl Qx^®^2^tion# Gonccntric sobqq observed.

Qottony wMte nayceliie;^^ sporalatioa aodorate.

Myoelito white at the edge© end tho ramining
part brown between lavaiy ana sine orgBge. i^ome
inaistinot concentric zones observed,, good
sporiilation,.

G-reyiali white Ewcelimi miBgled with brown eolo'ur,
fair sporulation*

Gottoiiy white sycQllya on the edges, brown
betwesaa iaway aaS o<toaee.ons radially
striate with conceatrio zmeSf good sporalation.

G'rowth wm very thin,, .grey». wMte to brom eolo-art
aeagre sporulatioa.,

Paisery uhit^ to brom layoelimi, f^r sporulation.

Cottony white laycQliiM uitli entire margin,, fair
oporalation

cn-
Vy-f



FiG. 3. growth Of C'̂ ti'̂ dftocdadiuin ^lui^^ue&eptatum on Different
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CUUTURZ MEDIA.

POTATO dextrose AOAR

SABOURAUCa's AOAR

CZApEKS AGAR

OATMEAL. AGAR

nki

Illlll

EBS

in

liL

COON S AGAR

HOST EXTRACT ASAR

HOST EXTRACT DEXTROSE A«SAR

richard's AGAR
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fabl© 41). ^rowtli of tlae fiaigus oa dlf^esemiii. oiiXtvire media (Mqiiid),

No.* KeaiiiEi

3

4

5.

Gaapdk*'3 medlxsii
or fe3?Oti3.

I>pl03* mediisa

Gocffli's SQ^l-oei

Potato Sexts^se
mefilm

Ilicli33?^s3* neditSE

*Bi2r wei^t of
aycelim la bq

402,50

387.50

16S.50

564.^00

.23i.00

Ci2ltti3?etl dhoraoters

OQttojay wMte E^celim wMch eoverecl tlie mxefoGe
of the nedim., The medim tuisiQd dark browa in
ooloi^ witMn. one weeik. GoofiL spoiriiatioa*

Initially cottony wMte oyeeliim on the siarface
and dark browa on the tm/aor orofaoQ of th© fla,sk.
Iiiqiiifi tt^rned to acaek toovm and fair eporulation*

l-iyaelitaa pap^^ wliite in coloiar# seaiiffii ttuesied
to Ijromi aaS sporulation ocQtc?rea»

lLl>miam.t eottosy tiMte inycellal MeSim
ttosied dork brovai to red in colour. The layeelicil
mat turned Into a liard atnactixce# BsKjelleat
sp0rdlation«

Pjapery wMte to cottony wMte sycelimi on tlie
uppsr smrface ana a ligJit dark ooloiar on tiie
lanior smrface# I^alrly good sporalation.

^Average of 5 replications

CD
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Table 5* Bffeot of pH on tiie saaial growth of ijlie ftmgua

Qf
mediiaa

I):ey of Bydelitici ia lag

S. s.

Mean

3 0.151 0.165 0,172 0,163

4 0.141 0.175 0.186 6.167

5 0.216 0.200 0.211 0,209

6 0,271 0,225 0,254 0.250

7 o.aas 0.341 0,275 0,306

8 0.302 0.,304 0.295 0,303

9 0.326 0.364 0,334 0,341

-\v
U' /r

47



48

-i to bo 7 ta 9 (mg,,4)*

thQ groidJh of the ^gas at pH 9 was Gigsiificaatly

snperio:? to all oth@3? rsagos, Howovori pH T was fouaii to bo

£3Xiperi03? to pH 8,.

Growth of the. tmimB on msdia InooTPorated with diffea?eat u^ila

1 * Qa solid media

The mret^Q eolooy Sisaoter of tli© fmgas p?owa on

I gsoiid neSitm aaenaed irfith different oils p3?eGeatGd in

Table The £tsa^s co-oM grow on aedia aaendefl uith oils.

Of the five dififer^t oils use^, the aa^iijmaa gpowfeh wig

obtainea ott aodi-aa agseaded with gia^eily Qilj, followotl by

ooeonut aaS eloim oils, fho gi?oi5rth was least In aedim with

eucalyptus oil tMm was no ^ovith on sieai-tsa t^d^th laaon-

' gmga oil (Plat© 5)*

$he data 3?eveale<a that the growth of the fmgus ori

saeais S£iended tsrith giagslly oil ana cocon-ut oil wap not sigai-^

fioantly differ^t* She effect of eiov© oil and coconut oil
i

v/as also on' (Appc^is' ?).•,-

2* la liq-gia aedia

Maxia'aa isy weight of thd raycoliiaa vao obtained in

tho medim eaama^ with glngelly oil which mB follox'/ed by

• ooeontit oil, fhe data are presqated ia Table: B^b^GoQomt

oil i^ae follousd by olove oil aad etaeolyptus oil# But thor©

was no growth in tho ease of lemohgs^s oil* Statistical

aiialyais revealed that •taceatments 2^ and coatrol are on

md, superior to other treatasnts* Glove £2J0d enealyptus jslso
I • "

are on par md siiporioa? to ieEaongrasg oil in which there wm

-X



FIG. 4. growth of- C-U'icncJftoc^a.cLiu-m (^in^ueseptaturn at dipferent pH level.
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Table 6,a Growtli of tlie fm^B on meSia incorporated witk aiffereat oilej (1) % solid Eiedia

Gsspeks* aedim
amesded witii
^ifforenilj oila

Olwe oil

OGean.iJt oil

limmgems oil

GiagQll^ oil

BuGal^ptias -Oil

Coiitrol

.*Hadial growtli
of the fimgas
in. ma

42.10

54*23

6,00

.•6t^25

15^45

90.00

Oolonjr obaxacters

i-iMtisIx layceliw iateasniiagled witH ferom Goloar»
Ccgic.entsla aoaes Qt>serve<i in thQ cultiare* Good
sporalatloa*

CottOEi^ sToifitli of n^&elLtm. yibldh. tmjnecl hxoim ia
coloijr after 5 ficays of the growth# fair sporolation#

Ho. gPOWtJl-,

Hycelim oottonjr vMte at tlie edges ma tlie rcmaiEiiag
part ixeom with oonomtrie soaes*. Ssceilent spomlation..

Groyi^ white mycelial grow-yi on tlie upper surface
•5iith brom ©oloiaration on the laaaler om^fac© of the
plate. I?iiir sposnalation.

CJood gpo^h of the oottm^ white in oolotir
wiiich ttJTno^ to brom in dtie eotcpse# esseellmt
sporialatioii.

^Average of 3 roplications

0^
CD i
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Table. 7a. Bffecit of media on toxin proSiiotlon (Bioassajr -using host leaf »
ObsesTTation after 72 iioisr©)

A~

treatment Cult'ore filtrate Medina
Kg i^^ «2 «3

!

1

<s*

i

1^2 %

Hoot extract ++ + ++ «. - m0 -
«•!' -

2. Host estsact
deadix'ooe

*•** :«• + + +•}• «• +

3*. EiC^lA1?a8* «i»
-

4- i?rieo* ♦ + ♦ + +•^+ «• - + - -

5. Cpfapeks* + + 4'+f' •I. + + 4- + — . 4.:
-

mt-:

6. Coon's •*'4- ^ — •• •mm' W(» *

. ITo leoiQB. proclt?.qea

••

. Iieeion lengtli leso tlian 1 csm

•¥* Iiesioa iQiigth between t-2 cm

+ 4* IfGsion length bat^jem 2-3 em

.J-4.4.+ Iieoion leagtii between 5'^4 •OQ'-

Xiesioii length more tlwn 4 oa

oi
ro
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Table Tb. Bf£eot of Exo aM EMotoxin pjoduoed by £• g-ginaiiegeptatiiiii on clove ^ leaires

treatment Sxotoxiia after iihiiotoxia after

48 isr 72 la? 48 ia? 72 br

Bg E^. It %

Gialtiiea
filtrate

Iledim
(Goatrol)

Sterile water
(Ooatrol)

+4' + + + + + '!• + ^+4^+ -}? + ■«■♦ •♦•+ +>«•+ 4-'fr + +++

+

•*•4-

^ + 4.^4.

Wo sjmiptoms/iesioiis
S^fmptoms/lesions -upto 1 oa

Symptoms/lesions bettr/een t * 2 os
Syaptoms/Xesiona between 2-5 pa
S^ptoBs/lesions between 3^4 cs

SyaptomG/lesions more than. 4 cm

♦ + ♦ ♦ 4i.

cn
CO v/>

/ . •
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2able 6s, Bffeat of heating the cialtiire filtrato sycellal
extract on lesion production on clove leaves#

Treatment Prodoaction of lesion after
Ta hx

% «5

Gaitisre filtrate 4- + + + + ♦ + + + 4-

Hyqeliel extract ***** *** + ♦ +

Boiled cult-ore filtrate *** *** + + +

Boiled laycelial ext2;^t •¥** * +♦

Antoclaved culture filtrate *** •i-** **

Amtoelaved loyoeli^ extract ** ** **

Unlnoculated brotb m

Sterile mter mm

♦

+++*

So sjmptoaB

Hec2?otie area lapto 1 m

Eleqrotio aarea laetweon t to 2 cn

JJecrotie area 'between g to 3 CJ2.

ii^eorotie m-'oa between 5 to 4 on

Heorotio arsa sore l^ian 4 cm

54
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^ of the foasus also producea lesions oii leaves, but the
effect 'ms mors ^dth the oulture filtrate. T.hB treated oyoelial

estraot also s^io^ed nore or lees Bleilar effects m tlie

treated culture filtrate. She resists etioia tMt JieatiBg vm

not effecti^ia i» elianinatiiis tlie to^sic effect of th© esitraot

ajgd iiiaioated that tlie toxic principle is tSisrEaostafcle*

(15) a^feot of dilutlQU aivl aterilisatioa of the propsa?ation
on leaion |s»oduction

^ the iffidilutal aad uasterillsaea oultuare filtrate isroducea

tlae maKiaum leaion after 48 hours. diluted hut uneterilisied

! culture filtrate alao produeed lesioni the effect of wMch vas

more than the diluteU and eterilizsed preparation* In all caoes

the lesion len^h increased as the incufeatlon porioa, after

iaOculstioii was inereasecl, Bilutiag the cialture filtrate to

4 tiaes its "voltsa© showeil a reduction in the toidc effect; the

reduotion being more uhen the filtrate was diluted and

oterilised. Ilowewer# the ti^eatBeato did not coia;^letely

vl> ' / elijainated the to^c effect of the ijreparation '̂Ta^^Sb),
iG'-. •

<ii) Biologdcal TaropeaTtieg

(a) SrarxQloeatioa of the toxin

She to^cio effect of the culture filtrate trmsloeated

ai3d prodticeS wilt s;!naptoaB folloued by ele^liation oa ti^

cut tmss of Bacal^tus (Buealy^tua ftxandis Hill) tagioca

esoulenta C^^sats)j casiiew CAnaoardiua occideatale h*)

m& Glove (Ehsgenia caryophvllata I/O* Ifhe leaves of the treated

twigs of the plants loot turgidity asjd the young leavQB ^aoi^oa,

a downiford rolling* Young growing leeveo turned pale
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: fable 8b,. Sffeet of ^jLlution sterilisation of tiiQ omltwe
on lesloa ^eoiuotioji ia elove leaves#

fveaiumt

I

5

I tM^.eriliKeia
eialtisi^e filtrate

; tJaste^iiisqd

eyltise© filtrate.

i StsriUssa
: eiittBre filtmte

Steafilisea

! .eiiltisra filtrate

Cont:?ol

;: (Sijs^lisad,

:• 'watei?)

§
§

I

+

4-*

***

Bila-
Mob

1?0

U4

ItO

tt4

<,4.4-

4"S-

+4

Production of lesion after

24 to? 48 to

Eg B, E. a.

+ +

+ •4-

** 4-* •¥<••¥

*4-

No leal©a

jjesion below 1 om

Bealon jseodBcea ia feetweea 1 t<a 2 om

Leeion pro4uoed in between 2 to 5 em

5G

%

+ •?•
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Q[efo24.at^ first foilovjed by E^ttire ones. Defoliation ;=;ao

fomid to be more la the a^e of clove followed by eaohew oiiii

tapioca (Plato 7)*

(b) Effect of oialture filts^tO on the goraisation of fm^sl
spo3?e0

Spores of two fungi# vis^,; Colletotriohtm ^'^loeoeporioidao

aM Qiinmlagia sp* were in order to stisiy the effGct of

o-altw© filtrato on their ^esoimtion. Gossination of aporos

ims recorded 48 hoiirQ eftor ineubation ana the remilts of the

observation of tm Glcroseopic fieM were recorded, for ^C5h

saciple (Table -S- ) • Sig^ity nine por cent inhibition v;as

obtained in the ease of Colletotriohiam /^loeosDorioiies ond

0i:^y om per cmt i3:^iibition in tho eaae of Qiiryalaria sx^.

on coBpariigon with etorile water control* vJhea ooniparea to

Gsap{^Vs brothn the per cent of inhibition was 88 in the ease

of £♦ /•^loeodporioicleo aaad 5B in Chjgyrilaria sis*

(c) Effect of eultyre filtrat© oM sycelial e^raot on clove
leaves of different siatiirity

5!he ol3S(^ations on the effect of oiultiare filtrate aa4

nycelial extract on clove leaves of differ^t matijrity w^o

given in Table 10* Both i^reparations prodtieeS lesions cm

leaves of ^iifferent ages, 'Uhe effect was sore pronotmced on

terHaer leaves. She eialtiare filtrate inauoed Isapger leaiona

than the Byeelial extract in all typeo of leesveg* Injtjrying

the si^rface of leaves was condiacivo for the develOiKiaxt of

lesions*
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IJable 9. Bffeot; of o^tiarQ tllt3?ate of £. cming.uese-ptst'HEi on geraination of spores
of few other fungi#. .

lest. ftM{ps

Colletotriolim

gloeosT^orioi^QB

OiECTOlaria pp«

Sterile
water

93'02

Per cent iiihibitioii over

Caap#EB*
broth

15

86

Cultm?e
filtrate

36

Caapeks*
brotii

m^Q

58.15

Sterile
water

63 .20

61.30

CJl (y-,
CO
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Table 10.. Sffecii of caiture nitrato ffiid Esyoalial e^r-tract on clove leaves of different natiirity*

otage of
matrarity
of leases Gultiire filtrate

Prodtiotioa of lesion aftor 72 iio-ors

MycQlial extract Csapeko* brotli
(Control)

Sterile uator
(eontrol

»2 ru
- % "2 % H, Sg Ej

Tender + -S' •!<'!? <5- 4.4. -a. <m .«•

Half mtiarc + •5- ')• + ^ - ^

Hat^ire •S' + *
"• 4- a» «w

*

.j, ^>4.

I'Jo opaptons

ieerotic orea iipto 1 oia

ITecrotiG arGa iDotueen 2 to 3 QB.

ITeorotic area betiveea 3 to 4 ei:a

IJeorotic area nore tiiaa .4 ca.

cn

CD
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Svalioation of f-oiicd-Qi^Qo a--mnot the pathogen

I. laMMtioa of ovotg Rumination of tliG fmiga.'?. .oa
glaas sliaeo

There wb complete isMbition of sersimtion of spores

of tMe fmga© witfe. all the oi^t ftHigicides tested

Baconll-^27@?,f Bithaie I-V459, .^^rtolpn 'JMrMe v/ere able to

eanee 94, 97» 94 aM 95 per cent inhibition of oxsore ge^d-

nation respeotiveXy npto 12th day at sasimmi conoeatratioa

tested .(3000 piia). But at 2000 ppa only Bitlaame IIHS oM

Sniride coiild ca-oae 90 poa? ceat iaIiibitioB lapto twelth Say,

cam at tSiG Eiinimom ooneentration (1000 p|ia) hgbo of then

coBld iBhibit 90 per eeat gGmiimtioa on t!ie tx^eltii day *

Howeves? at tweltli day,- Bithaae UH3 esliibitGd aasdiam-i por coat

ifiMMtioii at tliG ni^iest oonc(3ntyation» followea by -SMride

aid Paooiill-27S7. The ^ata mQ presentea la liable 11.

Bairiotin x^s able to oansa aos'o tto 90 pe^ cent

irJiibltiozi oiily at the msdpw Goaoentratioa (1000 ppe) on

tliQ tbirQ day , Bifolateffii was able to oaiiBe 94 per ecst

inhiMtioa of gesoiiiatioa of tlie Bporos at all eoBceatrationG

only -apto tMrd dgy.-. After tliat. it was foiancl tliat tile

' pea? GOat of iriliibitioa VQ.3 deoreasiBCj at all eonoentratioiio

aria Si^Gaqlisd a oiniEroa of 49 pes^ oerit.

• i-io3?e or less siallar jjosnlts vm observed in tlie oase

of MMotlianG. I-lildotBsae ioMbited 95> 95 98 por oeat

geyainatioii at IGOOt 2000 oM 3000 pm 3?sgpecti¥ely ui?to

tiiird day, Imt at laa^inruia oonc^tration tMs iaMbitios

sls-stla, day wbieli tliei'Gsfter decreaoea.

\ /
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fabl^ 11.« Sffeet of ^tmgieicies on tlie gesisisation of spore© of SyllMgoolMi-oQ
• tn^ciuese??t&tT3Q«

Frajagioide Goncea-
tration
(PFI)

Per cent iaMMtion of apore mmiimtion
Period of observation

1 3 6 9, . 12

Baviotin 250 100.00 83,..79 62.40 41>S0 24.75

500 100.00 e&S7. 80.53 54.40 50,00

1000 100.00 80.63 68.68 51.29
Daecmil-2767 ,1000 100.00 91.15 85.48 81.32 56,00

2000 100.00 94.39 88.53 01.63 72,55

3000 100,00 97.84 97.00 95.35 .,94.07 .

Difolatsii 1000 100.00 94.94 71.32 64.66 49.33
2000 100.00 96^>13 77.27 65.66 50,45

5000 100.00 97.90 93.94 , 91^94 60.91
Bttlion© I>45' iooo 100.00 91.72 89.46 87.24 73.46

2000 100,.00 98.68 96.56 95.66 92.06
3000 100.00 94.42: 90,^ 96,88 96,50

l^tolan. 1000 100,00 97.03 94.67 ^92.16 74.86
2000 100.00 97.25 95.07 ' 93.71 86.31
3000 100.00 99.44 95.95 94.31 94.11

tEMot^mne 500 100.00 92>86. 80,00 56,55 39.67
100D 100.00 95,55 B8,19 73.92 44.27

2000 100^00 96^28 96,23 77,50 73.56

continued., •,

CD
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fable 11 Gontljmed

Fungicide Goncen-
t2?ation
Cppa)

.Period of oJ^servation. I®!®®*
^ 1 •6. 9 12

Eovaxil 500 100,00 94.35 ' 93.35 85,05 72.29

1000 100.00 94.81 93.59 86^49 60.00

2000 100,00 96.88. 94.24 , .85,49 85,12

TMieide 1000 '100,00 95.91 92,69 92.32 85*72

2000 •100.00 99 ^^6 98.04 66,35 91.75

5000 100.00 99*37 •98.,76 95.43 95,18

Gon-trQl 29.09 29.09 • 2=^^99 5,14 1.26

o:)
fO
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Eowil cotda eaaae more tlisaa 90 •per iaMbitloa

eixtii at all ooaessj-tratioas tested l 93$ 94

94 wow oeiit at ' 500t 2000 |>|» respe.etivels^i

2# SilhiMtloa of ^got^th of tiae &stgos

'Boieonea^-foM teolmiqne

(a) <ki Boiid Bedim

Of the el^^t fsiagioiaes test^* eaoli at tliree

aoBcoati^tioaQ, thes?© vma ©os^lete iBlaibltlon ot growtli of

t^e ft:oagag on.Caapf^a' aedim. eontalaip^ BOTiatia 250' ppa»^

400 ppa aarlql 1000 pisa}. BitJaane M«4S 1000 ppi#, 2000 jSpa aad

5000 ppai ISMothsae 500 |)3»» 1000 ppa mSi 2000 ppa as^ TMride

'tGOO ppmj 2000 ppi mM 3000 ppi (faljle 12a)* 'Shey mm tomid

to be sl@!alfiqoiit% ©Qpe^lo?? to all otiier fimglcMes tested

(Appals WI)» Of tlie remaining fo-opp fimgleld^St Bifolataa

•yae foima to fee eiaperlG^ to %tol6ait Smoni%^27B7 ^ Hovafal,.

i>aeojiil^2787 was fornifl to fee superio:r to UovtbI. at

5000 |>isa*. Bomsl least effective in iBliibitiag tli©

^ovth 0f tb0 fsisgas: (Plero© and (o))»

(b) In licmid medimi

Ooiaplete iisbiMtiQa ©f ^oigth of tlxe fiia^a

oMained oa Cmpq^s* aoliitioa eontaiaiag Bare'istia*. Bifolatan,

Bittoi© M*45 QJiS M3.Moth®.<3 at all eoncmtration©: teotod

(fable 12t>.)-t Thej me signifieaiitly qixpbtIov over -all -otia©!?

fimgicldes tilea (Appanclljt fill)# BaGOiiil'^2787* E^olaa,

SoTOal ossa TMaeide dM not ooapletely i»Mbit tlis

the Birm at the saadiasa eoacaatratloja tooted*
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Sable 12a. Bffeot of aiffereat fimglciaea oa, tlie ^wth
the fuaguo (a) On solid meditEff

Pm^ioide Son^eai*
tmtloii
(in ppd)

colony
difjmeter
(in m)

Per cen-t
iBhibition
over coat3?pl

Ba^istin 250 0.00 100,00

500 0,00 100,00

1000 0.00 100,00

I)ac}0iiil-g787 1000 43*30 51*83

2000 44*30 50.77

5000 24^00 73.33

Difolatan 1000 39.00 56,67

2000 30,00 66,67
3000 22 #30 75,22

Bitliane UH5 1000 0.00 100,00

2000 0.00 100,00

5000 0,,00 100,00

f^oloa 1000 44#50 50,56

2000 38*60 57.11

3000 29.60 67*44
MMothaae 500 OiOO 100,00

1000 0^00 100,00

2000 0,00 100*00

Bo^al 500 56.60 43*78

1000 48*00 57.78

200D 37.30 58,56

'Ei|3?ide- , 1000 0*00 100,00

2000 0*00 100,00

3000 0.00 100*00

Control 90.00 -

*i'^e2?age of 5 2?6i>lic^tioas

64
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8(c)GroirJtli of QylinarQeiadiiM a'oinq^egeptatim
ia fmgicl3eljic^poiE5eE

1000 ppm of Bavistin^. 2000 ppa of 'HlMothaiae
ana Ho-y2?al» pOOO ppei of I>acoiii1-2767» Bifolataiij
Dlthazid I-i-45» ^tolaa siid

•h
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121)* ot fongiGiaeB m tUe gi?m^ o£ the ^trnigas
(b) la liQ,uld Bedim.

Funi:^?3id0 Gomm^
•bration
(in ppe)

of oycelitsa •
(ia Bg)

X^er omt
inhlbitioii
over control

Baviatin a5Q 0.00 100*00

500 0^00 100*00

tOCX) 0.00 100,00

PaoQnll--27B7 1000 180,00 75*51
- 2000 l64-«07 77,68

3000 150.65 79*57

Bifolaton 1000 0.00 100,00

2000 0.00 100.00

5000 0.00 100,00

Bitiiaiie IW3 1000 0.00 100*00

2000 0»00 , 100,00

3000 0.00 100,00

S^oian tooo 145*33 80*50

2000 104*51 85.-81

5000 96.68 86,85

MlldQtliQae 500 0*00 100,00

1000 0,00 100,00

2000 0.00 100.00

Hovral 500 450.00 38,78

1000 ^ 324,19 55*8S)

2000 273.39 62*80

21iirMe 1000 530.00 27*89

2000 315.56 57*41

5000 239.57 67*41

Gonttol 735*00 mm

^Aves^e ot 3 replicatioiis

(0.5
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ISffeet Of imersing c^tiare dieos in ftm^oidal solutiong
on the "Viability of £., q.i3imuGaet3tatiM

Bavietin .asjia viQ^Q able to ir^bit the growth

of the timgm even at the laiiilBia eoncentrations tested

(250 ppa of Bavistin oad 1000 ppa of Thirido),, whm the

oaltta?© dises wer© teated for the irlahiUty of the fungus after
->

im©2?0ion for a miniism period of 15 miniites in fia^ioldGl

^ goMtiono. Miidothaoa l)ithaae-?M'̂ 45 iiahibited the
, of the £mmB at the a±Mle oonomtratlon (1000 pm and 2000 pm

reepectiirely) n the eulttire diocs were teoted for the

TiablUty of the fteigas after iimQmtm fot one hour ia fiangl-

eidal .solution. EoH?rsl ^jas ahle to inhihit the gro^jth (at

lOOO QBd 2000 ppa coKceatsrciti.Qa) after two hoyrs iEaaersion of

the -cialtyre disos.

Pytolaa md Pifolataa ussra able t© iiihihlt the £5?owth

of the fiaigao at the joaxiium coiiiserLtratiOB (hoth at 5000 ppa)*

> only after 24 hom?e imergicaa in the fuaglcid©l soltition, !i!he

data are presGnted iix ITable 13^

. Hiramma eOncentratiOB of Bavistin aM Shiride (250

as2d 1000 |5|3a respectively) were fouiia to ho gsiqu^ for the

inhibition of grovrth of the fongos evea after 48 hoisrs

iiKJUbation period on Osapeko* agar mediiM by inHnsrsisg oialtiare

disos for 15> BiauteB ia ;fi3nsieMal soliitions,:

Mildothaae and Sithane liH3 iiThihlted the ^wth of

the trngas St the laasimoa oone^tratioii teeted (2000 and 3000

Pirn respoctlTirely),. I-HMothaae isliibited the growth after 2 hotars

/

C3



Tabio t'3, of treating ir^/CQlial disoo of tiiG pathogGn ia funslcidal solntione on its viability

F-mgicidG Concen
tration

Ifiabilit?/ of tlie .Tsatliorcca^
1ftor 24 '^Aftor"TtnS^u^"

Is n 30 n 1, il 2 il 24 li ' 15 -Q
r-*- .r;

50 0 1 ll 2 ll 24 h.

250 ««

BavJ-Gtin 500 •»
- - - - - -

1000 - - - ~
•a*'

Daconil-27S7 lOCX) -5-+ -J> •5- + *5* -i> -s .}. -J-'S-'f-

2000 •I- -r 4-*!- + •5'-5»-5- •?> +

3000 <..3.4 •1- •:• <!->!• •«» •;• •}• 4-i-
-

SifQlatos. 1000 .J.++ + 4. •?• -i* ^ ^ .). -J, .}. ^ •> •:- ❖ ^ -S-.j. ^

2000 •t-}- 4.5. •?• •3" •=> -i- 'V 4- •<• •> •!• op

3000 *>•>* 4,
- ••I- -'/*<• 4 >.}. •>•>• M

Ditliosae 11-45 1000 •:-<•<?- -I-+ 4- -J- 4- ^•V ^ + ♦

2000 «5> *<»•
- - -*•

3000 -r-5-4- ~
.3, ^ A 4.^ -s-

Pytolan 1000 'J- -i". #•> -i- -> •> •;- -1- ^ <5- ^ .j. .j. -}• •» •}• -S--!••}>

2000 *?*❖ •i* 4- -i- •> V '!•

3000 ^ -ilr -5- •? v- '> A A •}••{- + «

2sl3le contiiineci.. .

CD



Table 13 corLtiimod

FtaiigiGidG Concen
tration
(in ppn)

24 ho-WB

-2-

Viability o£ the patIio,-ceii
— After 48 hougB

Qi' aycelial diSQ in fiHa^s^ioicial Golutlon:

15 n 30 n 1 h 24 li 24 ii 15 iii 30 la 1 h 2 h 24

llildotliano 500 + •4- •j. + •»• + •S-4^- *> '> 'f*

1000 4-<»- -J. <^ 4.^ -!> +

2000 <;• •!• 4 •> •^
-

•i-.j.
~ tM»

Sovral 500 'C" •i' + ** .5.
-s- ^ v-J-

tooo -?-•}• 4- .5.4. '*«r
-- ^ <- '!• > <- 4- '> '»• <- ^ •> *fi-

xoo . - -J. /, •!-

Thiride 1000 —
•»

2000 «n
- - fsn

— «•

3000 •am Jhti •IK» ms0 ssm'

ili

iV4*'3-

-> 4' ^

V -Cr•> ^

i-iinute . h - Hows

?Jo grov?tii
2 to 3 prot-roains out upto 1 ca aiauietor
H^rTibal gp^OvJth upto 1-^2 cb diameter
Ilyxjlial ^•'oi/th botucen 2 - 5 cn (iiabeter
K;yXAhal {p?Qwtk bGtuQGsfi 3-4 ciii

betyecii 4 *- 5 oa dianetor

CD
CO
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XmiQVQion of the ciiltmre discs ia the :^ao^ci(Spl oolution

whei»eas Bi-^iasae iBMbiteS after 24 licmrs iniaeraioii of tlio

aises Ixi the ftca^ieidea solutiiOii*

UmvoX mm able to ialUbit tlio of tli© fuagas

at 2000 ppra ihm tiie cultee aieos mm imersed in the

fmagiciclai aoXution f02? a period of 24 hoi32?s.

BifolataE^ toMMtecl the i3E*owtli of tlie ftmguQ at 5000 ppa

aftG2? 24 hours iaaeysioa of tlxe. oulttsre discs in tlie fimsioidal

doXutionjt aasd Fytol^ soiiM .not iaM.Mt even, at 5000 ppa,.

I5aco?iill<*27©7 wm a^te to ialiifcit th© growth of tiae

ihaagas at 3000 pisa yhm -^e cmltyre Qises imersecl £or

24 hoyrs in tlje to;^ciasl &o%ni,l6n*
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DiSOuSSlOlJ

'Dlie C.ylimlroclaflima gmmuGaeptatiaii Boolijn

Gt E^itEKTia, i-jas foiiid to catioe leaf dioeaoG of c1ovg»

at PattoB, BicuS'ietj Kera.la«. Seedlings uero

fo-uTKl to "be more suodcptiblo than iaatare plaaiio. Besiclee

leaf bli^tiiig, it also cansed twig drying of tlie iiifoctoa

planto*

Sloof (1941) f Reitcjaa mxi Sloof (1950)> Qoeaija oiod

Seits&is. (1950) aM Sarma oxid Kaiabiar (1970) Imve 3?eportcd

the leaf diseciaGs of Glove plsaito caascfS by C., q.-ainqueseT-it.atiia.«

VJiloon ^ (1977) rcporteci a sdzed iofectioa of clove by

0# q.uiiiq'ueaieptatiia aacl ColletQtrichiia capgioi CQ^ioiiig leaf

bli^t of clo-^ in Soutli India.

She ximgno was icolated from mt-orally iafectod

clove leaves and byoii£$it- into piare ciiltiare on FDA end

agar aeclia. i-IorpliologiGal ebaeaGtero of tiio fisBgus '-tvap Et'odiod

in detail sad it vjas conpared vjith tiiose reported by Doedigii,

and SeitEEa (1950), pGorally (1972), '^ofoero ^ (1975)

GDd Sasoa aiad Kanbiaa? (1978). The dotailGd morx^lioloGiGal

strdiea cG^ied o"at in tlie preaeat investigation lias a220wau

that aoGt of tlio measrareneiitB uqtq iii asreosient uitli tiioso

reported by Peer-ally (1972) • Prodnotioia of tertiary

steri02ata i-jao obaei'vcd very freq.iieatly in the preoent ati^iy

Willie Sanm oiid Koabios" (19?8) recoscded prod~aetion of the

tei'tiary ste^'isaiata as a ras'O phenonienon.
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Ax-vificial inoo-alations conducted s?6VGalecl tliat tlio

fmiQiQ was able to iiifeot clo^e leaves of all otages of

aafarity, infectioa v;as severe ODpGoiolly at yom-i^'er ota^^oo.

In'̂ TXCy of tlio host tisBiie x^as fOLtid to bo a jta^e-reci-aisite

for tlie onooeosfuX infectioii by the f-ongne* Eov/evos',. it io

noticod tliat dGtached yomig elove leaves# when inoenlated

juj/'celial bit as uell aa by opraying uitli spos'e SBepoiisioia

^ot iiifeeted witliia 8 to 10 days oven uitlioat i3iam?y.. Saroa

aid Haialsios' (1978) clQooribcti t'lie eymptoas dovoloped on

05?tifieially inooiilated B-A'5:enia :j^foolaiia> gieeata dioica*

Eacal.viDt^ie i^ggMo, E, aaciale^ia OKd S» f^lobuloB,

Host 3Kmge ott^ios indicated tiiat tho f-ungus oould

infeet a large mseber of plaats* In this stiady uev odaitionol

hosts eacli as tapioea# casiiew, guava, elrn'ry, antaq^,

clerodGRdron, oynedrella, Ineaa, e2?oton, Q£je2?atiTa, eida,

euiiiorbia aad eapota t-jore rcGOsded for the orgoiiieii. C,

quincjneseptatias eoiild infect Mom,. Ga^iellia Qineasis,,

SacGlyptLiGff Su^^enia os3y/oil\yllata and Uevea (Peerally,, 1972).

i'lie or^aniDEa is also Immr/i to infect e of host pljmto,.

vlSif Sug^eBia .icsnliolana^ Piseata dioicB,. Bucalyjotuo /a-'aridis,

S* iSQc-qlata apd E* gloovlno (Soa-m and Ba'nbiar, 197S). She

fact tlmt tMs Svsi^q iias a wide liost STaage aoi it •causes

infcctioii to mmy important opop plants is of iipeeat concern

in tho eultivatioa of theso cs'ops. Fwtlier tiie x^ide hoat

vangQ of this fxmguQ iiad epidesiiological significance oBd tMs

orsaiiiaa can be a potential patiiogcm for many of ttie iniporbant

oroi) jDlaats in f'u.tiarc.

71



Tlio tvas ablG to grovj well on a nmiber of

Qialfure QGdia. Oood GiDorulation i-jao obtailnocl on potato

destr.000 asas', Cooa^o agar o<m Ozmoks' og-aT.. It gt'ey I'jeil

on a nmroer of liqiiid oisitiare nodia* liaslmm dT's weiciiit of

tiiG aycollm uas ootained on potato dosti^ooe byotli followed

OaapekB* ami Fazios* brotli. Sama ami I'laabiar (1978) reported

good grovrpli of the fang'aa .on .potato ancrose asar (F3A).

&tvdleQ coBdHGtea on tlie g^oirth of the fmigiao on soli^

Qecliisa incorporatcscl i-jitii aiffe3?eat oils indicated tlaat gd-Qiiq

the five different oile tioed^ a-aiiiaiTa s^oifbh iraa obtained

on ginGolly oil aaendoa medi-m,. i-Moh xfaa folloued by cocoant

and Glove oils, ^tisdieo uitli liquitl aociiiiE oiaeMed xjitli oils

aloo oliovjed oimilas' reDolts,

GroiJtli of the fongas at pH 9 uaa fotind to loe sic^oifi-

casitiy eupe3?i03?, I-iaKiatiG, <lry weieJit of the m^GQliim was

obtained at tMs p3.

She toxie effect of tho cult-ure filtrato MoQDGayed

G^Salaot tliQ liost leaf revealed tiiat Basiam l.eoion loaistii

prodtioGd uith. KicIie®3B' oaS CsajjciiQ' c-alture filtmtc after

72 ho"ars inetibation., SLama oiid Siio^aG (1969) reijorted

Riclias^s* Hqtiid nedi-aQ ao tlie best meclii^ for the T^rc^uetioa

of tosdii. E3:ot02d.n x&^ocliiction ^las fotaid to be moTQ tliaa

enclotosin,. Tlie escotesln prod'actioa of Colletotgiolimi oapoioi

ia found to be lesoer tliao. eMoto^dn (Hair and Sesialcrishnaa,

1973)# l?iiG cizltm-'e filt:^ate of £, ,!vloeoafj03?ioicles siiowed

toxicity to Oitraa liaettoidea. £• ci-ogaiitifolia, £» a-aroiiGi-'jri,
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£• £# smjiaai, £. reticulQta* £• medica. C*. .ginenaiQ

TOS*. aQsambif 0. sinensis nairang#, ^ariaaa oaraMaa end

Cicer ^!letinaia> She toarioitj 'ms ea^resoed in the foasa

of dropping doim df tlio leaves* complete wilting of twiso»

defoliation and dlisage in t^e oolour of leaves aad twiigis

(Siaaasna aad Shaisfflat 1969) * iiiciibatioa period increaaodi

tiiere was a psroportionat© inoreaBe in tlie erea of lesion»

2hG effect of hoa^ on the toxin ixpoduqed by the fmgaa

vim sti3died» She cultiire filtsete wiiiolt was boiled for

-15 lainiites and ©lat a-atoelaKod at 1^05 kQ/m for 15 miniitec

prodtioed lesion© of 4 to 6 ca v/liereae tiie mtreated

filtrate produced lesions of 6 cm lengtb, !QiO EQreelial cxtract

Of tliQ fmgaa also prodiicGd lesions on treated leatres but tiic

effGct was aore witli tho e-oltiare filtrate*, aiieee et^ies

iMieate tiaat tho tosic principle prodiaoed 'oy tlie fimgas is

tiiorsostable*.

21ie tmdilutod aM mst^rillsed cisltiare filtrate

produqed the nasciimiii leoion lengtli after 4© hoiwQ* 2lie

dilate imstteriliacd sjocaltiare filtrate also groduccd lesion

but tlie effect was less tiian tlie landil-uted onos» Xhe resi:its

repeal, that the tosln can witkst^ a dilution of 1 s4 witliout

ioooing its Siffeet. 2)he offeet of dilation of ..pultiire

filtrate on tosdcity of OolletotrichTgri ii^oeostyorioides sliowed

tliat toscioity deoroased witli th© dilution., the filtrate

retain^ its activity upto 10 timeo diltition though it was

decrease to a ^••eat escfeeat with, dil-ation (SlMsa and Stosaa,

1969).
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^ fdxie effect of tlie filt2?ate tiraiiQlocatefl on

tlic cut twi^20 of plaat© siioued mlt like ojraptocis followol by

defoliation. Iieaires loot tliQi3? tiirgidity ajsd cisrlcd doaaviarcls*

I)Ofolio.tioii was fo^ji:ifl to be nore iii the ease of cIovq followed

t>y cashew £sd t0.ploca» Soxic effect of the ^nlt-ure filtrate

of £. gtiimneoept-atiiaa tliQ cauaal organic of eeeilins bli^t

. of l3acalyptiio h^hvl^^ was deiaonstratcsd by Aaj^oaos? et al,

(1976). Katssnelson aad Bielm^eoxi (194S) a^oportea tlio tosic

effedt of Q.vliEdrooiaditiia ap, on eoapiot© wiltin^s of Btrawber3?y

seeaiia^.» necspdsie .of iaaveB^ leaf owto ss3d

wilting .were the ehga'actej'istio- eff^ts obsessed by tiioi. The

cultm'O filtrate of Oolletotgiolim gloeoa'noriolcloQ wad foisi:^

to be tosio to Qit2*iiB opp, (Sharsm aod Siaaareaat. 1969) »

•'She spore ge^siimtioa of 0.olletQtvlQlma <g^l0Q037)QMoldes

^tanmlagia op., were Imibitod by l^e oultyro filtyato.

Bigiity aliiG per ceat i!32aibition vim obtalaasd in tiio case of

£•• KloeosOTioiago > soa oisty one psr cent vdtli Qiimilaria sp>

Toi^n p^odnced by HelE!inthQ8T)orii33a satimaa oo«M inMbit

tlao Qpo:£'Q ^caoiiiatioa of ^lerotinia fruetiCQ3a (Lisdwi^i;# 1955)«,

AltGrEjQffic asid prodused by Altomogia solani prevented the

spore gezsdnation of liNTOWieQimk SS^SSSSESS* ^

CQBceiit^tion (Bsdaa et 194-9) •. Biosdc aeid producc^ by

Hioaa a^icafdnlo ii^bited the oposre goEmiaation of Bonicilllm.

SQtat-usa, SHigarimi ciilnonsa md Asper^illtia zii^er at 50 p|o

ooaosatretlon ?mter2>ool,» 19S7). Bi-rivedi

and Sia^ (1971) i'epo:i?ted iir^-bitos-y effect of notabolitcs

prodiaoed by Botaegodiplodla th^bgomaa on the oeomTeace of
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cii:e3?oorganisQS in l^e of •paaiciiXata,

Ea^agopalsa (1971) noted iiaMMtiosj. of tlie spore geriainatiOB

0^ &l0eQSP0rit:feL uaidii seid Psstalotia ggidil by the oulture

filtratea of PiDlodia iiataleaaiSi, oa'oaiiasg f3?ait rot of guavu*

Sliarma aiicl SimEsa (I960) reported timt tlie cialtiare filtrate

of Oolletotriclma g;loeo3i>orioldeB was toxic to tlie spore

goraiimtioa of £. gloeost^QrioideQ itself. Species of

1)iT>lodia are Isuomj. to aetaboHtes t03sic to tiie

gorsnination of paisoi cncmber es3& seecis

(Or^ims^caya,. 1960f l^^e^oyalmf 1971).

Effeot Of calt-ore filtrate aad laycelial extract oa

olove leavSQ of different otages of sat^arity indicate tlmt

ibotia japex>ar^tioas are toxid sM iffodmoea lesions on leaves of

different ages- Btit tiie o^altisre filtrate iiiaBoed larger

lesioBS tl^ tho rayoeliol extract in all types of loaves

with ia3^l2^# Activity of the tosiB pyodiieed by-

Qollototrlolima £ummi is iaea05^e^ by iiiteaaity of

(Goodiaaa, I96Q)*

The ^yaies 031 the pro^ixotioa of tosio metabolites by

SyliadrQcladim qniga'aeaeptatiM and its role in the patiiogeaeoio

Of leaf spot of clove, gave i>ositive results aM these reaisltg

ore Efaggestive of 1^0 role of a toxia(s) saJo^wceS by the

pTgrnim in the imthogeaeBio, Howeser». nore detailed ottidieo

are neceasai^ to establish the exact ehesaioal natiare of tosdc

netabolites asd its role in patl-iogenesis,.
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Eesuits of the laboratory enmlmtioa of iteoioMea

IMlcated t^t tiie growth of tfee tm^W was completQly

inM-Mted by Ba-^stin ^.t 250 pp©, 500 pjci aM tOOO ppai

Bitlime iW5 at 1000 p3a» 2000 ppa aM SOOG pi®} Miiaotiiane

at 500 px£i» lOOO piEi aj3i 2000 ppii and fhlri^e at 1000 ppa,

2000 ppB ai^ ?000 ppai testoa by the' poisoned food

teclaaitiue* uoiag Caapc^s* agaa? as- basal riedim., BaTistiti

md Mthme i'1-40 have hem repopted to l3e effeiotlve in
•f

elieekijag th© growth of uuaiiy ia mjtrient laeClla (Saciaoo

19651 Sea mid Eapoo3?|, 1975$ Katarla osa Groverg 1977)*

In fungicide inoorpoajoted li«j«iS a^im» growth, of th© faagas

MOB opmpletely Iflhibited with Be-yistin.# Bifoiataa# Bitlame

M-45 ajRa Miiaotlaano at all cosieentratiorisf whes^eaQ Daconil'^

2f^.- ]?ytolaa,, Howal aM SMriSe did not completely iniiibit

tlje growth of 1^0 fiaigna wen at t&e saximiaa coneGntratios

tested# However* am?4&l liag reported as en effeeti've fmgi-

aide for tSte eont^l of Botrytia oineria oa-asing grey ;^t of

^apeo (Bolgy et al«« 1976; Sqliuopp, IS??). H^ept

Bifplatsn mid iBMride, eill the ftaagioides shov/ed siMlor

effecto# Loth on aolid aod in lig.tiid aediTmi Difolsten is

Isiovm to "OQ effeetiire for the qoatrol of l3oll rot of cotton

ca-ased by •Biulodia .'^Qsvpine (Chen and TTag 196?) ead ponoi

tieoroQis of rabber caused by Botry^iplodia theobromae

(Aftoaj 1971)#

VJhea tiiQ effioaey of tanQlQidoB wm tested by tlio

onlture disc iamiersiOn method* it yao noticed that#
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Gild SJairMe were, aisle to ijaMbit tlie gs^owtii of tSie

fffligus et the ndiiia-oia oosceatf'atiQn (250 pisa of Baviatin and

1000 ppa Qf ThlTldo) whm tne c^ttare discs were testeS f02»

th0 viability of tlag fisngiis oftor iBmrsion foa? 15 Biiintes

in fungicidal eoluuions# l5iMotSime asid ^itliQae M«-45

i23hifeit©a tlie of the Q-t tlie aiddle cojaooatratioa

(tOOO ppa aad $000 ppa rGspectively).)!, ylian the otdLtwa elide©

wore tested for the iriability of t^e- fiangas after imersioa

for oaQ hoiip in fisjgicid^ soltiticm# Eo-gral was able to

i33liil>it tlie growtli after 2 lxpt3e?s imaGraipn of the Giilttsre

diacs in tlie f^iiQgicifial aolution ss.t 1000 ai3d 2000 ppa ocRicea-^

tratiojas.

W^Q%m Sifoiataa ware ®ibie to iiM^it tbo growth

of t^e ftmgas at tho EKisciia^.® conc^tr&tioa (Isotii at 3000 ppsa)

oi3ly ©fter 24 liorsrs imersion ia tbc fyagleiSai solution,
/

Baconil-2787 wae able to inhibit tlie groifta o£ the f^aigus at

^ 2000 ^ 5000 Pim coaceatratioiia wlicaa the discs,were imereod

for 24 laoisre in tiae fuapicidal soliition.

Observations t£^^ sfter 48 h.qwsB iMicat^ tfest

aiainus oonoeatratious of Sas^stia and 2hirid<3 (250 pisa

1000 ppa reapectively) were eaoia^ to isM.Mt tlie growtSi

of til© ftaasias l?y imsesiiig the cialtiar© dieos for 15 aiantea#

MiMotSaaae ^iths^e M^45 isMbiteS -Hie of the tmom

at the saxiEim eoaentration tested with slij^t differeace*

^ MiMothane izMbited the growth after 2 hours imersioxi of

the cidtTjre clisee ia the Itar^^ieidal solution# x^hereap



3)1thane M-45 inMbitosi after 24 liotsrs iiaaeraion of tia© (iioo

in tho fusigioiS^ solution, Eoirral wa3 ablc) to iiaiiiblt tlie

gE-owtb, of tSie foagiae at 2000 ppa w&ea %hQ eialtiafe diaos wore

imeraed in the fiai^diaal solution fo^ a period of twenty

foitp hOTsrs. Difolaton iitiibited tiae ^wth of the funguo

at 3000 ppa after 24 iioiars iEssersion of the ctiltta^e disoQ

in tliQ fmi^oiaQl eolution* But fytolsm coiiia aot isMMt

maa at "^000 ppi*.

i3aeonll*2737 wao able to iiaMbit the of the

fongos at 5000 ^ea the e-oltrire disds ^^ere isiaeraed for

24 hotiTQ in the fongieiaai solution.-

In the Q:^erii!iQzita coMuet^ to sttid^ the iiihibition

of spore gerjainatioia of the fimgas oji glass sXi^eci it was

noticed th^ tii.era was eaaplete ijahihitioa of geEminatioii

of spores of tkhe fimsos at all coaeentratiosis of the ei^^t

fuii^jieiaes i>jhan obsewcd 34 hot:^s aft02? treatEieat. Saconil-

2787#; Bithme %tol^ \iere able to cstioe .

94f 97# 94 95 po2?' cent iahibitioB respeotively upto 12th

dqy at the oaxiBoo, coaeesitspation teotecl C^OOO pm) • But at

the oidaie concentration (2OQ0 ppi) tested, only ^ithane t>45

ssicl fhiri^e oo-old eause 90 per cent inhibition upto 12th

a©yt ana at the oiniinita eonoeiitration (tOOO pija)^ none of

thego coiHd eayse ninety per eeat inhibition.. Ilildqthane

was able to catise 95» 95 9S P@3? cc^t ij^bition at 1000#

2000 and 5000 ppa reapootively upto 3^^ naximssi

cono^tration thio effect was retained tipto 6th day of

observation and thereafter decreased •
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WsxrtaX ooiiM oQuse core thaa 90 pcsi? eeat

upto Stii dey al3. eonc^ti^-tiGas teatecl* Hoac of tiie

^aa^eldes: eo'olii effect ooaplefce iahlMtioxi upt© thG 12t3i

day Qt observation« Howeve? on tlie IStii J>itliane li-4S

oaMliitai Baxlisa:^ pea? ceat iidilbition m the laaximun conq^*^

t2?ation folloueS. by 3aqoail-27S7». 2sa3305?atG£2r

e^^lxiatioa Of fuHgioiaes as&isast £♦ aisiadueseptaitsB hQm

reportea by (1977) # Siiej st-uflied tho

efficacy of 10 fungicides at t^ee eoncent^atioriD by the

j^isoned foo^ teelmiQpe# Oat of tlie 10 fimgioideg toBtea#

ajad Thires at all donoeatr^tlojis Hexaferla at

0*3 ceat conoettt3?ation ooaplet^l^r iiMMtea the ^wth

of the SmigaBf, vhome^ Galixia aaS Pitiigme 2-78 ahow©d least

iiiMMtlon of grovtti at ©3^ conoenta^ations*

Of the 0i£pilJ, fua^eiclea teet^ foi* tlae .to -gltrp

cofitrol of tliO £^m$w (£* gT^mueaeptatiM) Bitiiaas

M*45> .l-IiMotlisme# Sairid.© mm £omd to. he offectiv0

ia all tlie 3 ^oaoentetioiis by tl:© poison^ food teobniaue*

HQwQTor BOs?e detollea to ttIvo oti3dlles reqnisred before

one of th^ oaa l)@ :e^eoaaQz2ded fox* tlie fieM control

of the aiseaao*
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SIMiAEI

OylxiidgocXa^iiiia q.ulnguese'ptatm Boedi.lii et > Beitssa

catasiHg leaf bli^t disease of alove &t lattQS# T2?i¥£ia3nEi

Sistrlct, Eoi^ala was leolatecl aaacl into pnars isiiltyre,,

Artifioi^ inoetslations :?0¥QalGd tliat the fimguo wsiS patlso-^

g<^e to G%me leaves of all stages of siatiapity*

Host etiaaiee of tlie pa:&ogen iMicatea tiiat the

foagus C.ouM iijfect a la^g^ wmbQT of plants iaoliaain^ casshei^,

tapioca, citnist guatrat etteal^rpfasj nutiseg, l"ueas,

oTOton, sida, ajiom* Morf^ologioal oSi^actes^ of tke or^niso

agreed with i^ose reported hy other iavestigatoa?©*

Chjltiiral stt^ies InSieated tlist the fongus eotjici ^ow

well on potato .de3?ferose eoon^s: agor aiia Ca.sp^a*

Abissamt aad sporulstioa waa obtained m potato dextrose

agar#; Cooa^s ^aa? aM, Osq-pelse* a@a??. It eouia also graw well

on u ms&Wr of liti44 eisltOTe aeSia.: Msxiiinai of

the 13^-oGlim obtained oe potato fiestroso broth followed

£>y G^^polss' asid Spies'*

Gjpowtli of tiie fiangas on media inoorgd'atea with

different oila iniicat*^ tlmt the fmgas oouM grow well on

media witla ^ngell^ ollj Eegarding. its.. rea^roiients

:gll 9 was fouiJd' to be best for gsonth aad ©poriai&tioii*

She toxic effeot feioasm^rea againgt the !ioat leaf

re^ealeci tliat o^muEa area of spiptoia ejv is'ession ims obt^ned

witii eulture filt^te of tlie or^misms •. @?owii in lieliaras'
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and Czap^s* aediwi, JSxotdsia. proauetion w£^ foiand to be nore

tli^ eMotOKin. . .

HoatiEg effect on the eiiltm^e filtrate ^lox^ed tliat the

mt2?eated c-oltiar© filtrate prodiujed more le^ionea ^eas tiaea

tiioae boiled for 15 roinutes and eutodaveot. Stiadies on tlio

effect of dilution of culti32?e filtrate retreale^ tbat tsn^iltite^a

•unstOTilised OfJLttire filtrate pjod-ueed sore mecrotic ^eao than

dilated imste^ilisad one,

Soxic effect of tlie c-altwre filtrate translocates on

, cut cloire twigs siiQv.'Sd more uiltin^^ sj^ptoms than otiier tui{|Q

treated* 2he cxiltTire filtrate of tlie fmgoo iaMbited the

gersnination of spores of ColletotriGhxga gloeosisorioideB ond

Gii3?imlaris sp. Activity of the culttare filtrate on different

stagea of mtiarity of tSie ©love leaves sliowed that it couia

produce lesiOBS on all stages of grox-jth of the leaves,

Iiaborcitos^ evaluation of fmgioldes?- HegaajSing the

testa coiiaBCted to st-iady the iiiiibition of iapo^'e germination

of the funga© on slags elides, it vma noticed tliat there, was

complete inhibition of gerciimtion of spores of the fnagaSf

with all the ei^t fimgicides yiiea tested 24 l3ra after treatm^t

in €ili the concentrations* Si-ttoie M-45 bM Thiride could

caiise ninety per cent iiiJiibition upto tvjelth d^y at the aiddlo

concentration tested (2000 ppa)*.

Hdvcal could caase more thsn ninety per cent inhibition

T upto siKth day at all concentrations tested# Kone of tbe

fmgicides could effect complete inhibition npto t-vienth day of

observation.



InhiMtlon. of growth of the fungus on eoiifi Gsapeko*

. aeaim incorporated with different fungicides by poisoned food

teGhniq-uet ajerealed tlmtj Bavistia, Ditiiano H^45,, mMothoa^

^ TMride coiiM ooai^ietea^ isiiibit the growth of the fmgue

at all the ooncenti'ations tested. In fisagicide iacorporated

ligiaid Eiedim* gpo^jth of the fungus vias completely Ifihibited

with Bavistin, %foiatan, BithanG 11^5 and Ilildo-iihane at all

coneentratioas tested#
-h

When the efficacy of fimgicides ues tested by the agaa?

cult-ure disc immersion method # it was noticed that Baviatin
c

end Xhiride were able to iiihibit the growth of the at

the minin-ua concGntrstion (250 pito of Bavistin and 1000 ppa

Of 1!hiride)t whesi -toie cult-ure discs were tested for the

'viability of the fisngtsp after issersion for 15 lainutes in

ftmgioidal solixtion, VJhereas HiIdothane and Bithane

inhibited the ^o^rth of the fongas at the middle coaceiitratipn

^ (1000 ppa and 2000 ppa rospecti^rely) iiested j when the oi^tiare

diecg were tested for the viability of the fungua after

iiaiaeroion for one hpxm in fiangicide oolution# •

Hovral was able to inliibit the growth after 2 hotirs

imersion of Idie ciilt'us'e diseo in l^e fi^lcidal solution at

1000 and 200Q ppa conoentration.

IPytolem and Difolatan viere able, to inhibit the {growth of

the fmsiis at tiie Basimm concentration (both at 3000 pm)

^ only after 24 hoiar© immersion in the fongloidsl solutioa.
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BBconil^27B7 was able to iisMbit tlie ^owtJi of the

fwigus at 2000 anS 5000 pjia coneentrations when the disoo were

inaersed 24 hours in the fiaigicidai solution#

Ol30©ryBtions talxm after 43 hours, indiqated that

250 ppa Baviotin md 1000 pssa thivlde were enois^ to inhibit

the growth of the fmgtis by imersing the cnltwe 4ieos for

15 minutee in the fmgleidai oolutions,

MlMothane and Dithane inliibited the ^?owth of

the fmgaa at the naidmna ooiKsmtapation teotedji

Bovral was able to ifjJiiMt the g!?o>jth,.of the ftsngus

at 2000 pxsa when the calttxre disoQ t^ere imarsed in the

fi3r]^ieidal solution for a period of 24 hours e
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f

Potato dextrose a'"^ aediiin

Pealed end olioesa potatp

2)e2it2?Q3e

Kqqx a^ar

Distilled ivELtet'

Csgpcko* a^^^eu? aedima

1IgSO^..? H^o
inioPO,

^ ^4
KCl

PeSO^
I-Ja HO,,

'J

^UCI'OSG

Agar arjai^
Distilled water

Sabourai:^ *8 aedi-um

G-luooao

'Peptone

Agor agas*

Dietiilcd v^ater

Oat meal amr

Rolled oats

Agar agar

Distilled i-ster

Goo2i''s ar^cg

HgS0^-.7 HgO
Snci^ose

Dextrose

imo„
:;•

i^-Sar asas*

Pot.aeid phOQphate

Distilled water

200 g

20.0 s

20,0 g

1000 si

- 0,50 g

1.00 g

- 0.50 £•

0.01 e

2.00 s

pO.OO Q

20.00 g

- 1000 si

40.00 g

10.00 s

20.00 s

1000 al

40.00 s

20.00 g

1000 al

1.23 g

7,20 g

3.60 g
2.20 g

20 .00 g

2,72 s

1000 ml



^ KBmmiz I continued

-2-

Host extz^t agaa*

Glwe iewes - 200,00 g

Agsdc 8032? - 20 ,00 g ,

Distill^, water - 1000

HQat extract dej^vose a^ar

^ ClovG loaves 200#00 g
Dextrose - 20#00 g

Agar ao.oo g
Biatilled wat(sr - 1000 rsi

Fdchards*

mo^ ^ 10.00 g,'
KII^PO^ - 5.00 s
%S0^.7 HgO - 2»50 s
S'eOlg - 0»02 g
Suorose - 50.00 s
^gar agar ^ 20*00 g

a. Bietillea water - 1000 lal

^oi»oG8 Sowee boolc of laboratory eseraiees in Plant
pathology, So-orce l3ook cooslttee of tli© i^erican
Hiytop^tJiologicesl Soeiety, pp, 366'*56B.

PrleC3* medim (Sriiiglo aacl Scheffert 1963)

- 1.00 g

SlgPO^ - 1*00 g
t%SO^ ^ 0.50 Q
KaXJl too *00 gg

GaOlg - 130^00 Eg
Stjorose ^ 50*00 g
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AppendlK I continued

MnSO,. 7 H„0 - 10.00 g
4 <s

pqso^ - 20.00 mg

Soric acid - 1*00 mg

CuSO^ - 0.10 mg

znso^ - 0.01 mg

Distilled i-rater - 1000 mi

For the prop^ratl-on of liq»iid medi-ura agar agar

waa not added.
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Soisroo

A2PBI.IDIX II

Analysis of vea^iaaee table

(Srowth of fmgus on differant solid m<3(iia)

3,3, df M.S, I?

freatiaeiit

Sjjfor

141/376

9.060

7

16

20*197

0>566
55..67

C.D, for ooopQ3?isoii a 13*03

Awmm% III

Anal^TQis of variance tatole

(03?owtli of tJie fongae on differ^t lig.i3id modia)

SOIS^G S *3 • af F

20tQl

Sz'eatn^t

Seror

480511,70 19

588257.20 4

92074^^50 15

97059.30

6138.50

15.81

sifi

0,1), =5 117,98



T

ikPPBITDIX IV

of vsriaaoG table

(Iffeot of on tlia radial gyowth of tliQ fon^iis)

Sota3?ee S*S:* at M.S.. I?

Total 0.0420 20

Tyeataeiit 1*0851 6 0.1805

3rro3? 1.0411 14 0,0743 2.43

O.Di a 0*47,

ABSlyais of mpiance tsljle

(Crrowth of the ftmgos on media iaoorporated with different
oils * OB so34d nedia)

Soiaree S*S,- af M.S. I?

!l!otal 2295T#68 23

!l}3?eatiH0at

E£Tor

2t076>,77

1880.91

5 4215.35
40.34 Sis

18 104.50

G>B. e I34I8
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APPOTIX w

of i?arimc6 tsBle

of ti3B fiasgas on n^ia Incorporates^ with different
oils on Xit^id aedia)

Soiirce

Setsl

E3^2?

#s..a d#

4?1T26,§0 25

454084 5

3nU*30 18

M,S«,

86816,80

2091»36 41^51

HI

Aualyaio of table
(sefeet Qf fongieideQ m the of C.irIiM3x?.elaaii2iii

on eo2lQl aeaim)'

Soyro© 8,3. - af t-us.

•'SreatBcmt mzQS 24 16,752

teoj*
31MQ •

22115,0 00 442.260

OiB# foa? eomp3a?iso2. bet^^Qeii f-anglGidea £» 6;.^
G.Bi, for cOEpaafisQn bstneeii levels 10.9
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