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INTRODUCTION




INTRODUGTION

Sormegpors gassileols (Berk & Curt) Wel, tho ineltant of
leaf spot diseases of o sumber of eglﬁmtsﬁ erops has been
obgerved causing coriouns damage to crops like tomibo, sosamum and
mbbar in Nerin, Its dry spores has een observed in large
mubers 0 alr spora stuiles conduoted ot Agrioultural Collego,
Venam (i%fi-i%ﬁ}, the maxioun spore loads baing g%:x’sérmd |
Guring the perdod fron Novombor to April. This synchronizes with
the fzeamse of 1ea£ sgat digeancs of tm;étag. sogamus and rubber
caused by the fumgus. ' |

' A tho hagimﬂ.ng of the present -eenmg this p%gaﬁim was
considered a8 o Linkting factor in growing cucunbor in ngland,
Fronce, Héllan&,, Denmerk end Gormeny (wiilds "19&5‘), The ineresse
: iﬁfsﬁmzﬁ 'ofeétiséas:éjs ecnsed by this erganisn nﬁﬁeh enjoy o wide
séec‘bﬁm of host pléia’éé 1ike sesamm, btomabo,, ﬁiblbar, tapioca,
neptha and euealygms in Kerpald poses as a potentiel threat to
those crops as @13.:&5» to smmwr végetah’s‘asez o

Q,_fm, causes necrotic lesions cm stem, E.c;ajres and
frmite of tomte and gesamm utile on leaves of m‘t}her both in
ho nursery and min £151d it produces ;é.aragep opots. The spots
are dork brown in eolour and often coelesce into patehos. Thers
isa &ﬁaﬁoﬁg hsle armmd spaﬁé; in'_ the early stages of disease
syndromo. As thc»:a" dissose advancos, the spabseminmﬂy :




differentinte into a holonecrotie area sarrounded by a plesicuecrotic

gome that m@mﬂymrges mmmmyum Thoe self expending -
chamet;er of neav'osis associataﬁ with coalaacenae and spread of
spots wiich later ary up and f.’ail off wgﬁest invalvamm of some
boxle W;alas.

Hany plmt pathogenic organims are’ ,@m to pm@ce )

. metabolites 1 itre that ave toxle to plants Thase phytotoxic
suhstmces nsy play a decisive mle in gatmgmesis aat:lﬂg ag

' pathotoxins causing typleal dssease mm. The in vive production:
of these toxic substances in quantunm sufficiont to cause diseased

~ cmdiﬁmmnﬁmstheirmleinagimdﬁeasesyn&mm The )
* comespt of pathogenieity of a porasits in relation to its toxigentoity
' has openad new vistas in Plant Pathology not caly in studylng tho
mechmisﬁ of pathogenasis. iﬁxt also in flndi:ng oub ways end means
tapmmﬁ, emdicateauﬁmtemthasﬁsaase. .

’Badng into consideration of the ghove aspoets, the m.»ant
inventigations wers undsrinken on the i’anwing iineas
1) studies on the disease wi.th réfarmea to pathogenieity of
$solates end mode of transmission of dlsease.
11) smaies on the pathogen with mfsmnee to it physiale@
in culture.

 111) studies on the pathogen with Teference to its pathogenieity
| and Soxigenicity and " -
iv) ctudles on the control of the pathogen.
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REVIEY OF LITERATURE

- llogt_renze and Fathogenieity,

MW(&%&M)%,M%&

‘reported from all parts of the world ecmmsing leal spoiss and fruld

rots of mny cultivated epops. Delghton (1356) Thirwnalschar and
tasy (1951) bizmné‘a (1256) and Mnhanty end ‘Behra {1960) found 1t

causing fmit rots ond leaf epobts of papayae Beightan (1938)

' Ramakrichoan (1980), Ramskrishnen ond Radhakrishma Piiley (1961)

and fnenth and Menom (1966) found 1% ceusing shot holes in leavos
of rubter scedlings. Deighton (1986) Molanty and Mohanty (1955)

 Chandrasoiharen Nelr and Ssurej (1966) found it crusing leaf spots

and fruit robs of tomato, Wallace (1956) and Stoae and Jones (1960)
found it causing leaf spots on sesumunm and Kawemara (1937, 1945),
Olive gb gl (1945) sod Spanser end Walters (1969} found it
assoeinted with leal spols of cow ?&a. Bosldes tﬁew hosts 1t —
bas baetn mporteﬁ o conse leaf spot disease In taploen

(cierexiy 1945, Roy 1965), Soy-bean (Ghive g gl 1845 Boosalds &

Hamilton 1957, Stone & Jones 1960, Spencor end Hsltors 1962, 1962 -
and &em et 51 1965), Renwolfia (f-iaham;y 4958), Cot:ton (Jones :.981,

‘Mwsm £ Cassini 1967), !iyﬂmngea (Sabsz-s 1966} Eamlypm

(¥z.1mn and Pazuadevi 1955) Japansse Mentha (AbS Cheoren 1968)

~ Drinjal (Asha Rem and lele 1568), Betolevine (Mohonty and

Habapatra ﬁﬁé-) end in o mmboer of othor plants like lady's finger

6}




dgeratup sp., Dodonaca sp., M SPey m GPey du‘ha. para
rabber etfe.

2. Pgthozentoity of fsolstes. | |
Olive st gl (1945) d1stinguished two ‘méaas of Egmm

gagsifcoly (Berk & Curt) Wel, based on differcutisl responses of
cow pea (Vigma ginensis Torner) and soy-bosn (Glyeine mex L.) to
infectionbyth@ﬁmw &zcelm&savamleafsmtamm
| pos, but amy light agoi;ting on aey-bean vhoreas Roce 2 caused
only 3ight sgetting ot both, Stons and Jones (1950) Teported that

their isolates from Sagomuy indiowm L. and coy-bean.did not £it
the Goseription of cither race, thoreby indicating the feasibility
of an a&d:lﬁcmal racs, Jonos (3,%1) f‘emnd no difference in
isolates £rom cottm {___g_m;;g mg@) Sesamm, soy-bean and
£0W PORe Speneer ami laltors (3.%3) mparte& thsz.ﬁ the cow pea
and say-bsan isa&.eﬁses they ok earmspou&a& :«n.th the racos 1 and 2
of Olive gt @ (1945)., Later 8 Spencer and Welters (1959) confirmed

o tho existonse of two clisﬁneﬁ races of the: wganiw by differential

rospanses of cow pea and gay-bean o infeetim W ,_m A

'gw isolates from plants groun in diffevent, parts of Amordca,
' Gopalan (1963) using 1solates obtatnad from tomato,

sosamm and w gtudied their pathogencity end found that

the sepamum, taml‘ba and w S.solates were paﬁhogeﬂie on all - »

 the Hwos hosto. Ho alse cbaorved 'bhat the synpboms on Dodona |

o cnlynﬂ-m L




The nature of sproad of %Eza digenses anweﬁ hy b orynesnors
gaesiiegls s nob imown macha. Boosmlis and Hemilton (3.%5‘?) and

Scaman g gl (1965) reperted a high mﬁmim@sﬁwﬁia& in nursery.
plob eoils ab Nebraske end Cansde espeetively, esusing soob and

~ otem xo% of soy-bean plants. Bub Spencer and talbers {1963}
ablained isolates from follege only ami not from solls

" Decurrsnes of SpOTeS. of Gorime ;_;;, 0

mzmﬂi‘;eﬁ by Srecparnly ond miﬁag&m {3.‘“}@ %m@mw‘%&m faie (1@81’}
and Prosonnalumavan (1966) in thelr etudles e adrbpora @izs@z‘%ﬁ a

diuvnal poriodiciby in asp@ra iibavabicn, the maximum m@&r @f
sporss mmg in tho mmin*? houps of i;‘iza deye They also found
o parked iﬁmm on the a;zsm Joad on &y% gzucsegﬁfmg mizxfmg

. Since Raulin in 1889 firet dovis

, od 8 aya%h%ﬁi@Mum
(Lilly and Bimobb 1951) varlons synthetic media eve %ag.ag used
for in yhizp studies of to physiology of fungl vhleh vary i
their obility to utilise the ingrediento of tho medin. E@ﬁiﬁﬁs
gmwﬁl production @f’ toxic mebabolites maiz im@a@tﬁ mﬁmm&iﬁy
- 4o most fungl, olso ?&z‘g with ﬁh@ eﬁx@asim *e;“ém mﬁs%m%w '

on which thﬁs' are gmm‘;

I4ght has profound offects on the morghogenstic or
nstabolic grouth responses of many fungl.




Randas {3917) and Ekmﬁel {1918) found that cultures of
Alteragris solspi end Mneroovordium golsni could be induced to
sporulete by wounding the myceifum and exposing it to alundant
light. Calpouzos and Stall Enecht (1985) found that conddiophores
of Cercospors holicols in agar enltures bend towird contimious or
dinrnal 1ight.

In the ease of m@_@@_ poTrd, Fahim (1965) obtained
good aporulation vhon the cultures were oxposed to sunlight for
a poviod of two hours followved by incubation of 48 hours,

ﬁ’mi&ty in the amiromeat has d.x*aet effect o M,
spors oize and Spors iihoration of fungus.

Liboraticn of pporos of dry sporsd ﬁmﬂi ’ns; hygroscopic
mvamants have boen demonstmtod by Pinckard (1%2) in the case
of Poropospora fobacina and by i;x‘igge? dovieces have boon
demonstrabed bylwamﬂiﬁh' (-1%1, 1962, 1963) in the case of

Deishtoniclla topuloss, Curyulayia sp.Aliemsaria sp. and
' Corynesnoze sp. A change in the vapour pressure towards a decrease
induced viclent movements in the conidiel eppuratus rew..tiug in |
‘the ¥iclent rolease of conidie from conidiophores has boon
'om@wwmmwmwamw
by Mzrediﬁh (ﬂﬁﬁa) .

. Chandresekharen Naie and Samraj (1985) fomd the

"sgiénﬁatidn of Corymespora sassiiccla bigh on days following rain



and sugsests that tho wetness of substrata as well as increase
tn the atmospheris hmidity during night might have increased

production of spores, Sreeramulu and Remalingon 1964) obtained
gimilay change in spore content of several fungl Iacluding
- Corynegpors due to-changes in veather conditions.

Singh (1365) fmmﬁ mgaid incmm :l.n apom mﬁent of air in
 ficlds vhen ahms;izeiics huddity ues 75778, amnabhan (1965)
obaemd that a ninimm night t&spammre of 20-26°C 1n
assosiation vitha high relative mnidity of 20% and a‘bave
lasting for o period of a weck or more during any of the suscaptible
' phase of grovth of paddy crop vige, seadling stoge, pcs*f;
transplenting and neck emergmea favouved inelderics of blast
(Pirioulorin oryzos)e Mishra cnd Nema (1965) found that

, Mm devalcpez! ‘botter colontes and sporulated well
when thay uers grown ab 7585 hmic‘m.y. :

a) m
mﬁ‘mﬁ sources ai‘ carbon are utmzecl dﬁ‘ferently by

fungs. for theiw mtaboiic aetiviﬁiea»

" Qut of the :3 carbon eompounds smdioﬁ, m'eml (1957)
- Pound that arabinose, rabmnoss, lactose, sxzercaaﬁ glucase and
| eryuborftol supported good grovth afWW
Slovomorizg W and mmm Papayag.



Chendrasskharen Neix (1964) in studying the mycelial velght of
W gaagiieolq in different gources of errbon found that
sxmma, gl:mm and gmn s:sm equally good whereas mmltol
was boat. Kai'i and i‘an' (19658) found growth, apomlatian and

mrmelaw, ealour aaa M@n of eanldia produced by

g. W Wore aigaiﬁm‘bly aifected by culture nedium,
glucoce concentration and carben sources Denge and Patel (1968)
found glucose supporbing best grewth of Copcospopa betiocls
than méx‘!.t@aa,. éextriﬁ, auoross, lactose and starch. OF the
diffemnﬁcmsmes studled for Byrepochnets golichi, -
Hohanty and Hohenty (1983) fowd that sucrose sapported the
maﬁ.mm growth followed by fructasse, galaat&se, dextross, stareh
dactoss, g Yycerol and mennitol. Spomutim was exoellent on
SUCTOLe, DOOr m ﬂe:’:tmsa and negligitle in othor carbohydrates
and o the basel Riohard's mediun without cabon, Mireha and
Hems, {&9&3) foumad glueose as lnsi: soures Mmﬁww
Laniye :E‘clixaw& by starch, sucrose, lactose, mailess, mannose,
dsxbraas and zamhmose for hoth growth and spcxamticn;

Wthout carhm, thers wag no grmrth and spomlation.

Bzian ¢t gl (1951) showed that media cmtaining high
eoncantration (7.5% w/fy or more) of sucrosa proved %0 bo boest
suited for ths zrowth end activity of metahmc substsnces



pmélucad by Albernaria m, I.udwig (195?), found an inereased

toxteity with decrease in sugor content In the medium for

by  groving Helninthoopordun gativim and elsa that increased

activity vos not associsted vith greater growth. Fulton and
Bollenbachor (1968) in thelr studies on the production of a
chlorosie indueing sgent by Alternarig tenins found that out of
tuwelve ougars tested, nodinm 'vzith sucroge producsd greatest

- epount of toxln followed Uy d-gincose,: dag-ﬂ'aetuse,_ d-mannose,

lnctose and monnose vwhereas &@1@3@, d-£rie! ; 'y i-mrhase,.
maltose and oellobiose produced no toxin. Aspepziiiug niccp and

Selorotinia golerotlomy have duoreased pectinolytie astivity

. whm lagtose was adied to the medium with pectin (Astapov &
: .-Smﬁﬁsavieh 1968),. Tho use of d@xtmse in the plaaa- of microse
*in Czapackiselox medlun ws fmmi to impmm g'wbhandm

production of MM mxj.gm (Jamcmamn Helr 1962)s

Growel (1@55) in his studics en ef“ec.t of ni.tre”en
. nubyition of W M using 28 nitrogen compounds fwnﬁ
ﬂ‘bhat growth was si@ifieanﬂy jmproved bymgaes:’&m end ealeium

o Anitmtas, m:hm accotate ond omlate, pe'ptane, d—alwﬁne,
. l<phanylalenine, glyeine an&.aaataﬁda while many ammondum -
" galts, leleucine and histidine were poor sources of nitrogen
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and there was no growbh when nlbrogen wag mittéé from medium nor

with eodium op pobassiun nitrite. Sporulation was best with

peptone, l~aspartic acid end all nibrates excoph ammondum,

Power and Patel (1967) found good growth of Altemsrig ricind

in orgenic nitrogen sourccs 1liks é,spamgina and agparbie acid,

Hirss end Mukherjee {1962) roported thaot the mﬁ:rz:lzam nycelial

growth of Helminthosporium oryage vhen peptone was used as

nitroson scurces dma growth wms also obbained when potassium

.mza sodium ,x_:zi;tmf;ea vere used as nibrogen '.ﬁiﬁumaa. Rajderkar (1966)

found that sn isolate of Alternaris utilized a wide ronge of
trogen coppounds in culture medium giving o maximm grovih in

peptone medium. Dange end Pabel (1969) found that Corcosmora

g tlicoln give good myecelial growth in nitrates of saleium and

potansivm smong ni.tmﬁes,‘ mmzm and orgenic sources of

nitrogen. Garnier gb gl (1968) in thoir studies on the

infiuence of nltrogen source in culture medium of Agperziliug

npicer found sazpm::iof grouth with organie nitrogen porbicularly

aaparagine. Eéﬂz vas used more readily than Efd;. Mishra and

~ Nems. (1969) fmmfi KiOg and KNOp 28 bost soureos of nitrogen for

fltermaria teniug then Fa N0z, Hafi0p, urea, NHCL and

(m.lé)?_ 504 for both growth and sporulation, !Mohanty and

H;}ﬁsmﬁy (’196‘3) found that ﬁ&'@m& dolichi was capable of |

ut,ilizing nitrate, sxmonium ond organic forms of nibrogen end

profored nitrate lon o ammonium so far as grovth was concerned.
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e abllity of pe'.i;ﬁagm. to profuce toxic metabolites in
cultures varies with the nitrogen sources in the media, DBrian .
gh gl (1951) empslied nitrozen ao nitrate or casein hydrolysate
for the production of alteranrie acid by Altermrls golant
whoreas ammonia waz found az;m}.}.y good when supplied in '

' conjuncticn with a euitalle organis scld, 0.25% (w/v) asetic

acid being particulorly favourable. Berry ond Futrall (1961)
in their studies on tho different nitrogen sources iIn the production

of toxine by Helminthosportun victorise Sound thab the primry

" toxin uas produced in g»eam quantity in m-mmm

" anooniug nibrate follouwed in déscanding ovder by mwﬁm
‘sulphaﬂe, phenyicianine, trmophan, m@thima, ‘Bymsina and

aspsregine, using Almo for asssy. When Tew GOI‘*GX goodlings

‘ ueraueeﬂ for:assay, the sscmﬁarytoﬁn@agm’a&umdm
T higheet anomnt;: iumbhioniaa folloved by phsaylalﬁnine, nmaniim

Coe mv:»hata, ’c-mtophan, asmragiua and axmonina nisrate. -

e msavea (1968) found activity of toxie. mats.mut&a mrs in
o maia containing inorganic sources of aiirogen {sodium niﬁmte)

:tL,n An modie: m‘&h organic sources of nitmm uﬁhﬂl Agnzailiun
;g@ was cultured.. ‘Jayachandran Nair(3963) fmm:l that medium
. containing eodlun nitrate os source e_i‘fus:. GZeNn VRS better for.

. boxin production by Zxichvennls padrleitd then codun altrito,



peptone and amoniun sulphates

a) M-!@ﬂ.th |
The remir%ent of vltamina for gm:atn of’ ﬁmgm ariaes
from the mamity of partiowlar fungl %o syntheme the
appropriate growth factor, Mathur, Burnett and 111y (1950)
hove shoun that QAM W is partially
deficieu?s in i.nosiwl ana biotin, | _ _
Bockman gk g3 (1958) found that a m&xmm of bé.atin.

. thianino and inositol promoted gmmafaakum fungus =
Cholera oueretna. mnm&mam(zsss) found that for
Ophiobolus gpaminig biotin is neca sary for its carly grovth.

and thiemine for ita furi:ﬁer melial deva}.amm‘t«. Thiamine
hngylied alone depz«ssssed growth of w W !ut |

© with biotin, Inositol end pyridoxine and thianine,

Timniok st a (1951) found good myeslial growth. Mycelia

of Memmoniella gﬂﬁmm can s;yzxthesr*e biotin from 1t3 precursor
‘-desthiobﬁm;ina but the cpores cammot, and 8o good grovth and
gernination occurs when biotin is mpplied {Poriman :!.951).
'I.’haugh most fungl are hatemtmp}ﬂ.e for vitamins, some apecies
of Leptozmphion associated with pols blight of vestor ublte
pineé are complotely autotrophic in raspeeé of vitaming or ﬁo
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not vequire then for growth (’Maharﬁ.;ss‘s‘h Sporcs of
Myrotheeium vormicapla grow excecdingly glow in the absence of
blotin Wt additlon of vitamins just afber germination results
in en enormous grm:th mt-a, though the myceliuwn does nob
renuire exogenous biotin for normal grouth (%&mﬂeis 1955) ¢

The balance of minersl conctituents of the medtum
dotermines o thiamine requirement of Eythivm utleri according
to Fobbins and Eavanagh (1958) while the repiacemont of glucose
by frustose as carbon source was found by Strigini and Morpugo (1961)
to eliminote the heterotrophic requizeuent of blotin in
am orapog. Burmett (1967) seys that yaasss 1ike

. Kigeckei, Ireylg hove & mitiple vitemin remulrencat of thiamine,
 blotin, pyridoxine, nicotinic zeld, Pantobthenic acid, and )

inositel for growth.

. Basapm 9&@& {1968) found an iﬁcmﬁﬁ vato of production
of aflotoxins by Aspersilius oryzag when thlamins wes addsd o
ma&ia:m : - T . . ' ’

Under & given set of conditions, o fungus will grow
roxingdly over a certain renge of pH values of the modium and
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ﬁll fail to grow at high or low extremes. pH is also offected
during growth by metabolle activities, raised by absorption of
anlons or prodnetion of armonia frm nitrogenous compounds

and mwerea by formation of acids or absorpbion af ca%ima
(Cochrane 1958), A double opbimum is also smnebims mported
for cortain fungl,

fold. (1937) roported that Phriculsria oryzag gorminstod
ond ,mm better ab pif 5-6 and g a-érmu botter myceliel

grow within o gl rango of 3.4 t0 8,0 maximm af 6,8 = 7,0
{Hasking and Heston Jr. 195@}.1 From an extrenely acid aide of
pll 2.4 to m alkeline side of pH 2.6, grouth of Sclepotinia
selerotiopum vas found satiafactory by Tanrdlub and Vaughen (1951).
Chona and Mingorani (1951) found in thres isclates of
Solletotriotnm Zelcatum that they differsd in thelr requirement
of pil for growth, lsclate 78 roquired an ecid rangs, isclate 3
requlred on alkaling ranga and-feolate 20 wng intermadistes.
Mirea and Glmttarjes (%) pbaorved in thelr study of two
isolates of Helmipthosporiug orysie thot optimus pH for growth
and gpomlation was 6.0. |
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, Subramonion (1964) found in hi& studies on selerotial
. zaot rob of groundnut coused by Scelevobium L.xii that it
/ tolezated a pH range of 2-3 for growth, tho optirum i being 6.0.
| /7 Growth of Altemmoria fening was found moxtmum vion the g of
g A :
/j  the medium vas adjucted t6 5.5 (Tondon and Chatruvedl 1964).

;o :
/ !'//'f - Dange and Potel (1968) found that Corgospora Botleols within a-

/
/[ ¢ ronge of 8.1 %o 9,1 prefer pil 6 for bast grovth and Shab the
/ | pH of tho solution after 25 days of inewbstlon vonzod from 7.6
| I//{j /\ to 849s Mishra and ;?em (1969) found bosh growth and sporulation
//f/{ " of Altermiris fontug ot pH 6.5 = 7.5, HMohmty and tohanty (1969)
/ | {/; found the growth of the fungue Pyrence haotn dolichi WS more
/ ,if‘_ satisfactory on tho acldic side of tho pHl ruge than bhe alkaline
/ * side in pH range of 3 %o 11, with an optimun pHl of 5.0.
1;) Herosizhon (1869) found thet Sclerptinm xolfell exhibited
'\:‘jf;:" jj a fized pll oplimm for mavimm grouth with NaNog, EHOz and
7 /\ | Caliitg)p 4. o0, bsing respeotivaly o 4.0, 2.0 and 5.0, Uith
’; } - ammonlun nitrate and ssmoniun effloride as W courcen, tho Sungus
R exhibited good groubh between PH 3,0 and 6.0, With (NHs)s H&"Q%
'/ ‘ v and (25‘34};3 304 grovbh was g@ﬁd over o vide il ronge. oxhitbing

a double peck in its pl grovth curve. Tho Pinal pi iw-all medis
ranged between 1.6 o 2.8, He lso fomnd that Sclepotium oryase
had good growth in a wide mnge of pH 4ei1, tho final gﬁ of the
siadin b@cemiﬁg 7.5 to 8.0.



* RFagunathen (1969) found two pi opbima at 8.5 and 8.0 for
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- Sovgoenors dolichi end Corcoipoya ganeseens, though there was good
sporalotion anly ab ol 6.5,

 Productinn of motabolites by fungl n the msdimn chngos
the gl of the sulture *Pmltm%a fmﬁ bh@ pma‘b&e%i.m of toxin and
iﬁﬁ asetion ﬁ.u m@aw if nob allg eams are @‘f’f@s%a by the pH of
- the m&aa

Fohey (iﬁ%}%ﬁ} found an iamase iﬁ allmlinity of culture
i‘il‘bm% as. the o wga @i‘ culture aﬁ‘ % uny soland dnereased.
Osod s e acid is swﬁe& %@ ba m@wm% for @iﬂ@i@ﬁ% caused by

T ,'Ifaliz which reducse mméilj Zhe oif of the enliure

‘msﬁz,& mﬂﬂms a;z’é; mﬁlﬁly kiiled by mtmﬁﬁﬁ of thig fungus |

:z:h@x*a oxslie aeia is %h@ iy gﬁm&mﬁ formed and Soxlcity of
fLitpato M@mgsﬁ eﬁizwmly z;%h tho increase in fres spidity

' (itgoios 1927), Mehwotre (1909) 4n studying tho onzyme action _'

of § opecles of Plivtorhtho fomd that a veduction 1o the pH @f

the mediun from 6.8 to 348 20d 4ol Aua iz,%s.} found thab %hs
ag;%im ol i‘s@ enzyme activity in Helninthosporivm ;

botuea 5.5 0 B40s Overell {1952} foma wml:‘w aeiﬁ 8s ths
thermostable boxin present in filtrates of g &% N / {

sclevod i:;f- KILTS
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ond Bobewhis sp. Domie (1952} found tind o optimm pi for
engyne production of B. dobapgumm loy near 8, that of
8 vhen alkeline. Gentle (1052) i’m an increased profuction of
torin by Gotrytic cinoren by Tovasiag tho Bl of ths podium, |

|

Seksona gh o) (1958) Soumd thet varlous specles of the
gonus Pyiblun ave able o raiss the pi of the medium efier
Incubabion &uo So seowmidatlon of amenis. In croun ¥ob of

amit seediings coused by Aspereiling pleer, Gibson {19595)
found froe celd produstion in cultures. Differences in

enicity of different isolates to socdlings are wolated
to Qifferences in ability to produce celd in o syathobic liquid
- Prdopridiovhow formesomum, the calk wilt fuaguc had
mosimam toxin bitre wAth on inltlal pil of 5.4 to 4.2 In tho
medin, end wo completely daschivated ab i 8,0 {shito 2%55),
The ehnzuctoriotie sympbom of boudelity woe mobed i o1% the
semplos of ewlture £iltrate ofter 42 hours independent of the
valuos of pil to which they hod boen adjuoted. 1% vas eonsluded
by hito that the toxicity oympbons are nob oxplaimd as e
direct offect of the PR (nd thab the tomie substanes is active
throughont the pH zange testeds Pringlo and Bram (1957, 1963)
found thot the toxin pm@eeé vy Holninthosooring ¥
gots insetivated at pH sam 4.0.

ginemen was 5.6 on medhwm thob vemained

~
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pehydroxy phenyl acstie acid wes isolated from eulbure

mimtes of Rozeliina pegatyix cousing vhite oot rot of a
wide Tenge of plants (Chen 1058, 1960). Goodman {1960) found
an increass in pHl in the culture filtrates of Colletotpicham
fuscun from 4.5 to 7 on the 17th day of incubstion vhen the
production of toxin beceme moximum, Aoki gt al (1963) and
fitshimrs and Sabokt (1965) attribute toxlelty of cuiturs
filtrates of Fhizoctonia golani %o phenyl ecetie ecid aaﬁ it
pmand mehydroxy derivetives. Leptosphoord % gvengrla, a paracite
of alfilfa foms 1n culture a themostabls toxin containing acid
end amino gooups having some faaturos of a pelypeptide according
to Sondhein and Wilooxson (1965). Tritlca and Quinto (1966)
found that culture filtrates of Helminthosporium maviig has
maximn toxle activity after 1822 days of growth and ab
B 5.6 = 5,8 uith an inverse relation bebusen taxin sroduction
end growth., Mathar end Mathur (1967) fmmdaninmseinvﬂaf’
ueul‘bum filtrate of Fusaplum oxyoporjun cuming, eap&cial&y at

pH 8,5 and over, relotod uith the geverity of wilting of seedlings
and vageular brovning,

. Jayaehondren Nafr (1969) observed Hmb the pH of the
culture filtrate of Trichoconis padylkil changed from the
initial pil of 6 to 7,6 on 21st day and 6.9 on S0th days

(¢ .
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Stace pathogoniolty of an organion 18 related to its
vogotative growth in most cases, tomigenieity fo alue ikely to
be influenced by ago ond gm;eh of tho.culture, The incrence
th of the fungus vith the age eﬁ‘m&lﬁm mwmwea
uith toxdin produstion in %}w @a&ﬁ af Fagardun

;m&w g;is gl 1569) etey

~ In egsos vihen the toxin is posced into the filtrate from
mysolium e to antolysts, th eoncentration of toste metabolites
mmmmsmn %mﬁm%mmmﬁxm&w geen;&xtha
> of Yortleiilim alto-atm, x*mmwm |
{ Pieads :B&é)ﬁ and Bucterfum Pseudenonag mot
{Erikson and Montogmery 1945).

. foconding to m:&ng (1957) the grecter aﬁﬁvity of the
cultitre ﬂl&mﬁé was n@t ass&e&%ma with gronter grovth, His

‘pmﬁuaeﬁmm ﬁhay Zizﬁi’h ﬁwt&er ﬂwubhoﬁ‘the organﬁm
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. ‘ﬂm wfsiv&tz,r af mm mmm ef.!‘ Telmin
'wmmmmxw &939 of sceding mzaréiag B
Trdetta ond Guinio (1968), Hatimr and Hothuz (ma'z) found that '
the age of ﬁmﬁ’& of Tusarfus gnvsporium £ gundnt hod no

: aﬁ‘eaﬁ on the @ﬁt&mﬁe smﬂﬁy of cunin m%iaga

, mmmim&)mmﬁymﬁaﬁ m%W
loides found thab ﬁ@:«ﬁa Wcﬁ*m s"uaa el &fi:er 8 daye
of g:wi:h, %""‘é‘?ﬁw&@ mm 22nd day end ﬁiz@m aﬁe@ alwly
mﬁaﬁ upbo 30 éag‘ay

In the sase of Tolchosonis pedulclit, Jaynchandran Hate (1969)

found maaﬁemmmgmmﬁfmm filtrate insrensed
wi‘%hmagaafmm aﬁmﬁngamﬁmmmﬁmt&a&

‘?‘mmm my dovtroy the tm pwzm%as of tha @alm
 Silteato A0 the boxin mﬁxwa isa %ﬁamalama e whovsas
- '.thﬁmmm tsmum are nob @”’e&&aﬁ.

memstaw.e toxing wem a’iwame& in ﬁhe aﬂmm fﬁtmtas
. w CW M}‘ ﬂ,’rrl’"v,. 3 .',{ e v
tidopn {M&ﬁs& 19@53 Mﬁ elvainnte
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Mﬁ%ﬁm&a {%if & I‘i@m 1357) E‘ms ii@% (P@ms 13&9}

| Gol¥etotrdchun fuseun (Gocdmen 3960) Eyihiun irzemulare
{(Mepbin 3.‘33%) Altowmaria Soniug (Fulton gb gl 1965) msamm
orihiceorns £. lentis (Shayma and matri ﬁﬁ@?) ates

 Narain ond On Prakash (1968} Zound thnt the eultuce
£il%rates of L i*ai{ £

g,ig% even aftor muboclaving, inhibited
the germination of onion sosds suggesting thab the toxic princlple
is highly thermostablo.. |

Culture fﬁl@ﬂ%@g of Q&l’iﬁ%@%ﬁQ&& plecosnond 4

boiled at 1009 fop 10 ulmtes wos sligitly less torle than
_ unbolled eulture filtrates vhoreas sterilization at 10 Ibs fop
) 15 mimateos resulbed in sipnificont reduction in toxieity

Seyachendren Nelr (1969) found that the tede principie
in cultare é’il%mt% of Zrichoeonis paddeldd wes active even
affter bolling ab 100°C for 20 mimtes or émﬁoahmﬁg ab 15 1bs
?&? 20 mim;ﬁes.

L& '5

ﬁwmi&bil@ ‘boxins wers @ngﬁa& in Albergeels
inohdeng, {Zemake 1955) Septoris Mnicols (Covery 1962) etc.

3



22

The ‘offent of heat is found depsndet on §il of the
culture £1ltwote 1a coms messs Olaybon (1988) demonstratod
" that the activity of gazﬂm vas not. Jost vien the metabolic
| eamﬁmmskap‘batm fwemaﬁ&ﬁ?ﬁ. Bat a
solution of pH 5 vien treated at 60°%C for 4 hours lock all its

sotivity, Drian gk gl (1951) found bolling of cilture flltratos

Aliorparia m i‘&zs 5 mim@;ss in a pH yonge of 8=7,6 had
eﬁ eﬂ’%’. on oss of &3&1’(&%&, fuboclaving ab 35 ibe for

' 20 mimitss also had no rofustien in uetiﬁ‘&;r, crcapt at P 5 :
~ “yhere %@m uas a partlal loss of ae@iﬂ“&y‘ , ‘

| gwaaﬁe ﬁzﬁsuanca m.n,s,« by pathopenic ﬂmgﬁ. is
e&»l@& p@zﬁmﬁaﬁn hen it pmﬂums the characteristie symplons-
of the digease on applicotion o tho host, Phyboetoxic sabotiencs
_ pmﬁa&aét o ﬁmgag in Mwﬁg’ smeti%& m in ito aotiviby
to produce %ypﬁaa:i sympbons of pathogcnosis pm&ma by the
mﬁi@@ﬁ, i’fzﬁh@r o bozin m&ne:sﬂ by &sp@ﬁm@a mm
nay be Waving o nen-cpooifis acklvity If it is toxic %o plazz%s@
othor than tho nowml hoste To i yive production of toxin in
quentum seePictent o produes eympbons

Gat cusote of host plonts and othiars produced wiltlng

22
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Wﬁﬁ@ when ploced in eulturs £ilbrates of fasszium Mﬁ&@m‘mﬁ
‘ ( 11a wimd (zm‘iz&a:fm“ 1941) sazamm‘.@

&g mméw (%mawﬁaéﬂa 1850) snd é}%mgg@ golani
(Pound ond ‘Stohmona 1951, Brlan gt gl 1981). Toxin pvoduced by

iﬁ host specific and couse

shm@%@&gms streaks when sprayed on ﬁis@..ﬂa mae%ima

: mﬁ.@%&aﬁ of oabs {wﬁ. zonborger 1949).

'?'ﬁm

» sporinn satinm prmﬂe a ?@3;&’% ?a},y pon-gpecifie
C oming a:ff‘sﬁ%?lﬁg ":&ﬁev, eakg and m‘ifx@a‘fg in mich the game wa¥e
Ludvie {:&%?) relatod the ﬁa%h@gamclty of mrim igolates S0

. their copmelby to produce the boxin iIn culinre.

ronn (1959) found’ Blnt strains of Fgoudomonas |

,‘w.ueh Jose ‘%hzai?’* am‘%;y %;u pr@ﬁm@ tam in eviture also do nob
in 1nfested plants ond '
songiuded that the toxin iﬁ hosh opeeifie.

cause typleal wild fire sympbons

4 Kiluciions profuced 2 host specifiec toxln

uﬁzm«,& u&ﬂ&?ﬁﬁ suu&aatibia b nob mmgﬁaﬂ% varletics of Jﬂp&ﬂﬁ%
| ﬁ&m's (e of gl 1958, Vorl 1962). Rexicoals g

girginato
" canstug mile dissuse of sorglm vas em% toxle o otler speclos
nob peyasitized by fungus as well as Yo uew hosts Ilke rye,
 barley, oats, radich, tombo, cabbags obce {Behefler &

Peingle 1961, Pringls & Scheffer 1963). Trisita and (uinfo (1966)
. found thet Heluinihos maydls produced a non-gpocifle
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phytotoxin in culture modiun which inhibits root grouth not
cnlﬁ‘ of corn Wt also of va%hér Bonesuscept hﬁsts 1ike rice and
wheat mﬁalaamﬂen cors plants ma wsy not similar to ths
disonce incitod by the pathogen

Pringle snd Schoffer (1987) found a host specific toxin in .

outtare filtrates of Helminthosporiun (Gohltokolus) carbomp.

orag £» ;m“pmauced Honing. nonespecific
in offect acaazding to Sharm, and Agalhotri (1967). Wnite and |
. Starrats (1967) found that simdol, 2 pnyto-wx}.c substence

produced by Alterparla g 2 caussd wilting of eut secdlings
nob calyof the bost simais bub elec of waternélen, cquach,

' - opinach, boel, tomato, oab, com, poz apd besh. Shorma and

Sheima (1969) egorted that Gollstobriclum glososporieldes
* produced = non host spocific toxin in Richard's solution,
ngmam ﬁair (2969) .fmm& that cnli:ure m{;mtea of

m M i.nhibits& bat.h gemin:aﬁcn ami elmg;,tmn
| of nlumile an& radiz:la of ‘Lha host seaas of paﬁy ond obthex sesﬁs
ko tomato, bﬁn:!al, coupea, mcmher ond bhindi,

' Boosadis (1950) i‘mm& that the filtrotes of Fhls
selank re&wss gamﬁ.mtien asybes.n see&a a.vzé gmuth of ma&;s




of coedlings, . iesler and Luko (1954) used the inhibitory effect
of $oxin on ma*bgmubhof aats as mmﬁhsﬁei‘ maass&yaf

toxin produced W@M victorige. ludwig (195?)

used seed Inhibition as & m‘&hﬂﬁ ::)f bloassay for tesbing ‘ahe
toxtcity of tha eulfurs filtratos of Haiminthoan:
EMMWMMW gmxﬂnaﬁim ai‘rice seed and
couses seadlings to grow ammny sz-:th of voots and coleoptﬂes
are greatly veduced when planis ars placed in solutims conteining
s 1ittle as 30 ppe of the tozin (Grsenigo 1957}, Gangully

- and Padmenablum (1982} found tint somkiug of secds of suaeezxtibﬁ.e
varistics of rice in culture £11trates af Helminthos i )

gryzae ob cencen**"zmons of 1/31000 markedly bmx‘,ht down the
infection in the wscepmh.e varletiss anﬂ also iﬁcz*aaseﬁ 'Ehe
Jield. '

Schaffer ond Pringls (1961) demonstreted that mdicale
growth of sorghm we inhihimd upto o dllution of 1-32&0 of

. enliuze i’alnmifa of Perjconia givelnata. Belen ob g} (1951)

found thet Pagapimm goulsetd prodnces toxle metabolites that

inhibits elongaﬁm of stom ot concentrations s low as 1 z;fm.

covs.naan (1988) found that culture thtes of Piplewlopla

. oryzas inhibited the pesaination and pumile elengation of Hlact
susespbible var.letiss of padéy.
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of rootis of Doty yuleaxig, Hragcien ologec
and alss gobs tronoloested to leaves fron roote (Mhrtin 1964).

:tha growth of roots of bybrid malzo to 5@ ab. 0.5 rafit
concentrations (S&mﬁ'@r ond ?ﬁngl@ 1967).

thite and S%:amtt (-1'1.93?) fonund that zimniol produced by .
Mtermario gianies dxitited the geminstion of zima, tomto,
lettuce and watermelon ot 500 ppm strength and obove.

Havain and Onprakesh (1068) found that culturs fllbrated™
J. ug Biaoy veduced seed gormination ond dlsorgenisod
the mceulent seaico ond leaven of onions

Plwmie cnd mdiele inhibition was found oo o bYioassay for
testing toxin profactivity of Pirioulgris orvice bW
Erlcinacwany b ol (1969).

Inhibition of gorninatien of peddy socds ond olongation
‘of radicie and plumio wre observed by Jayochondren Hafr (1969)

Brion gb gl {1949, 1‘352) formd oiternavie oeld m@mﬁ
b,? _mm golond oo not mrti@ﬂgriy mbmaetm,
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produce symphens fhnd my bo typlenl of $ho dicenso .£x§' sonotines
entiroly difforent.

then cut eads of plants wore kept in eulture filtmto,
wilbding wng obosrved by meny vorkers ap in tho eulturc £iltrates
of Leptosthoerts herpeterichoides (Fursh 1926) Pasnrien |
osinfeotan (Rarsh 3926) Duospiun ivcoporslel (hito 1927)
Ammig& golapi. (Beien 9& gl 1949, 1951) Holnd

Dostruction of ehlovophyll $lacacs am} prodaction of
balo lesions were found vhen culture solution of Dogtoriuwg
toboom wne pricked invo loaves of tobaeso {Claytan 1‘354)‘

Gulorocts and noercale typleal %o @iconge wo i‘a&md
toyparia splond woe introducod inte lover
potiole of fiomato plant (Pound ced s e 1952), Goodmen (1260)
obbained sunken or plited arecas on tomabto foliage 24 hours

aftor 6 hour oxposure of toxle substoncs produced by Q@MM

fupcug. Applicntion of culture mﬁmteas of Gloogporium
Emeticonun manlﬁa& in necrosis on tonto and beon plmnts

(Radimz Mehon 1961). Culture filtmtes of Holmis oplug
&bl produced neceotie cpobs on leaves of barley. (myad 1%1}.
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Wﬁmg the tozie principle of Helminth
0T¥gee rrodncod ahnormnliitics in rico coediings and it inhibitod
#he Toot and eolespblie grovth (Orsonigo 5;956’}.-

Injoction of eulture filtrate of Goratoctomelly
mwmawmwmﬁamm@mgmmm@fm
dutch em dlsoass {Santosyer 3941). M@l.mﬁ by

Ltemnarig zinniop soused chiorooio of aress ‘round veins, curling
- of lmf tigas opd witharing of leoves e:i’ mma (hite &
»Stamﬁt. 1967). Sameddr ond Scheffer (1968) deseribod the

‘ wm@m@sa o w&mmmmm that ammm%a fledhy sealos

ond o

sen Jeavos of onton (Warain & On Pralmch 1968), Qulture

| fiiteates of Collatoteishum slasosperiolies '
sclmei@mms t&s;axe b@ﬂt m mnbor of colls and ﬁiric!:eam_,

‘of wellls a0 oocurod during vilting of citwus plants dso %0
tingan {Sharma ond Sharma 1969). Oulture f£iitratos of

‘-WWWM sﬁm%d orouth of coodlings |

" greigated with and produced nedrotle spobc. uhen placsd on vowndsd

© lamina (Jayachondron Hale 1969). -

e7
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Felek {1907) choved b funpleidal value of o toxicont
awlﬁbemamea hyawpaﬁnrtha gm.;th@f‘a ﬁmmmm‘ted
medin with that wtronted modin, ond I’mseamkumaﬁ. etal (1961)
adoptod the poisoned food tochnioue of ma,ck for assaying the
effect of various eég;péi' funpieiden on tho grmrbh of

R :-xz:gix- (1264) gob mﬁ.@mw mmmw of
Gormespors gagslicoly In treatuents ulth
o.s% Bordeans mixturs and 0,53 Dithane uhereas F:?telan 1% we

ot affoetie to inbiidt grovth comala%ly. |

In the studics camueteﬂ a‘b mb'ber &aseareh Instiimte of
India (Adonymous 1965 a) W@mdmﬂﬁw
gageliesis in arkiﬁeial culmw %J:;r ’mgleiaea s e.azaesseﬁ
| -using £iltor papar disos dlppad .ﬁ. fungieides as tmamemsa ond

dlses dipped in sterilo wnber oo control, Ferbin (0,4%) wes

- found baot folloved by 3% Boxdeouz uizbure, 1% m@mm@,
0.2% trestan ond sterdle untors Housver in the fiold trlsls mo.
- gatisfactory omtyol o£‘ dicenss was abtainad by any. cf thooe
treatuenis.

30



" Sngh gt gl (1969) obsorved complete inhkibition of
myeenal grovﬁi of g.mmgg vith ceresan wob ond antracol
‘at 2000 ;@m auﬁvi’%h cuprous @x_iﬂé" 5000 ppo ‘Eeéﬁ»mxf sendos |
and ﬁmgmar). A1 tho other ehenieals used vere not aaﬁsi‘&emy
Taough duter (169&1313@) kerthane tsbm pem) biitox 50 (5000 prm)
a1 thane-3 78 (2000 p) ond bisdithans (2000 prm) wers bottor
than contwol i thats odere . ‘
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MATERIALS AND METHODS

rq gagodicols used for the gtudies
wore cblained fren tho follouing plantas.
Tomato isolates:  from loaves of tomato plants (Lyeppergicon
geeulontum 111, ) geoum ot Agricultural
College Form, Velloyend.
Seserum ioolates - from leaves of gingolly plants (Seggmun
" igdieng.l) grown ot Oil Ssed Nesearch
" Station, Foyanlzlom.
fubber icolotes fron Jeaves of rabber scedlings (Heveq

mosiliensis nl, Arg) grown ob Rabbor
Research Inotitute of India, Hottoyom.

~

Single spore isclation technique deseribod by Rilcr and
Rikor (1956) with somo modificotions was folloved to issinto,
mr.u?y end teintain ths‘mn‘tm‘@s, Infocted blto of lcaves were
kept in o molsh ehmher for & days to sporuiate. Spors sucpensions
from this wore mado in sterile wator, A droplet of this epore
suspension. was added %o iOe.e, of 2% plain agor in distllled
uatar (Daifehe) coolod to 45-50°C to rotals 145 1quid naturo and
by means of a flamed tronsfer neodle fow drops of .18 stroptouyein

32
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added to thlc, and them agitated woll and plated on sterile
potridichos. Tho diches wers incubatod at youm temperaiure

(28-80°G) for foup hours, then invorted and cbeerved vnder low

pover of miemsegya for oingle, izolated, g@mﬂn.ﬁng mes.
Zhe popition of these gpores wam 1ocated by ﬂotr pethod and

 uplog o flamod eylinteieol Ybisonit enbert of a nichwoms wire,

a dise of agzor about tho dot (5 m dlameter) was transfarred to

: potridichos and slants containing pobato dextrose agov.

. Sub-oulturing of the organlsns were mado on PaDeds ot an
interwal of 15 dayde |

%ﬁingenieitg of tho m ipolatos w8 studiod by croas

_ inaml&%im etaﬁlea ba!mean tho threa plan%a 3045 day 0ld

sescrmm (Gnattukm 19@:&1) ond mm (Pusa Raby) and 5070 day
old Tubber (TIIR) ssediings wore used for eross incculations.

. Spore suspensions of the lsolated cultures e potato

dextrose agar vere made in sterdle wator (50-100, spores por low
' mmﬁw) @nﬂ eprayed oo both oldos of leoves using an atomisers

Imaﬁabﬁms wore dene oo leaves with and zﬁ:bhmt mjtw, Injuwry
being mde by gently mbbﬂ.zzg- u.%h a cotten wool. dipped in ‘
earmm&xm powder. ‘I‘he plrmﬁs uere eovered uit-h hzmm cimbem
nula of golyth@ne ahmta 24 imra hofore ond 48 hours ai‘ter
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. inoclﬂatimso bhsergat_&m's wore mde for a parriad,‘of_' 15 days.

Five plonts each wore :mawhm Ems:’i Tive plants were
unincculatod b gi%a a spray of dlatilied wszter.

, Ibth soybean and cowpea leaves wers artii‘icially imcnl..ta&
_‘by theso threo isolates to study vhothor thase three isolates ‘
producs symptoms sinflar to the leolate of soyboon and eoupes
deseribed by Spencer tnd Walters (1962).  Dodonsen viseopa
plants wore aleo used as differenticl hootse

Plants uhich were sucpocted to bo infected by tho organism

wore collocted, leaf bits kept in humid chamber and spores observod.
Lengt.h and bmg&ﬂi of sporez, as well as mmrv_cf sopba were

rocorded for ab least 100 spores, fngﬁh being "ieameﬁ from tip
to tip ond breadth at tho videst part of conldia, le. the
balbous tse Just above the hilum, |

mthmghammber ofg:lanta were found to be infectad by

SpO1n sapgilcoln, tho *amzto and subber isolates wore baken
for further sﬁxﬁies smca thase two have shown differences in
paﬂ:mgmieity on erpss innczﬂa-&im» between tomto, seoamam a.mi
mbben_ Sosemum 460late resemtied almost the tomato isolate both

in pathogenicity and spore measurementss
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‘e seod nyeofiora of tomato ond cesamm seeds obtained
fron naturally infocted £rits wae studled by ustag the "standard.
"blette:r teaimie;pm" end by modifying the ®ager plate mﬁhad"
@sceribod by Chandier and Kilpatrick (1967). IHundred ceeds each
of tomta and sesamms were sproad on aei&ified pota!'.o dextrose
agar iu pobridishes or on mia& hlotbing mper in petridiches
@ 20 each and incuboted ab room temperature of 26-30°C. Five -
days after planting, tho petridiches vere exanined for fumgal
~ spores ond bacteria and subwcultursd on PDA slants for Sungl
anﬁ on mirient agar for b:ctaria Owsmtiens were mxde on the

 mnber of seeds unconteminated and contaminated, The emtanimteﬁ

soads 1ore mr&her gms)e& fm- the tygaa of @rganism pwmt. ,

Surface steriliaed scods (wlth 041% mercury chiorlda in

starile water for i mimte) vere similarly opread ond oboerveds

b) Effect of Corynecpors gagsiictla on emergmaeam% vigour of
Surface sterilized sceds and ceods. troated with hot

wter (5290 for 10 minutes) wore inoculated with o gpore suspension

from 15 days 0ld culture of the orgeniom by koopling mfm Spore
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susponston for 50 nimtes and then sproad o polch fAltor papers
. kopt In petrlaichos © 20 each {5 x 20 = 100 scods) and then

. after 5 dofe tronsforred by hadr brushes to oterllizod solls,
Observotions vere ca the Stk ond 10th day for pro-chorsence and

post emcroence sesdling rotos Comtrols with oteriliszsd or hob
uator tronted seeds with no aytifieinl inoculaticas vore also

Tomato ond commm ceads {100 cach) vore artificlally
inoalated with the fungol spares and were then treated uith seod
protoetante erﬁ.zﬁ BOTERTE @moﬂday 0.2% 2grosen '6};13. and

.ﬂ.% Coptan or by hot water at 52°C for 10 minutos. Tho oeeds wore
than tzanoferrod to patrldiches contelnlng actdiftod PuDefe and
obcorved for tho Qangal growth if any for i85 d‘ays. Artificislly

inoculatod sosds uithout any treatment Served a8 contiole

. Tie mothod folloved by Bao and Ruo (1965) for atudy of
Eygopdug wilt of cotton wes followed with oome medificationse
fn oat meal=sond clturs was prepored (02t mes) i8S grows.,

river s=nd 500 gos, distilled water 100 ul) in conlecd £lasks,
sterilizod, and lnoeuwiabod with tometo isolate of the organism
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end tnoubated at. room bemporeture of 28-30°C. for 20 dayo, This
souzes was used to arbifisially insculste the sefl, Sloved.
gmnsaﬁ, froe \e.f'v a0t debris and uﬂh@rargania mblor wasg
talen in eard btozrd boxes of 6% x 5% x 4%; and fs%rm#eﬂ in an
antocolave, '

Seeda of t'oma‘w and soghimm supfaco sterilized vith 0.1% |
Hellp wore sm .{n sterilised soil eontaining incoulun ot different
lovals vize § and 105 {w/w of inogulun apd sterdlized soil). Surfoco
sterilized seods som.in sterilized bub. uninoculated solls served
a.s ehwekoe Sesda wors soun @ 5 seods pm*bama of soil lsph in
p@lyhm eh,ﬁhers. " FAfty cooils vore tes%& ab sach lﬁwela
Qbsamﬁms o pwm é‘mmzzg afi’, post emrgm da@lng
off and davelwn% of lenf aspots for o gaz’isﬂ of 50 &.,ys zaere

mﬂeq

tno month 014 temato and segamm ceodlings vore artificllly
moeazww with a haauzr spore. anepensicn of o fungus, Aftor
10 days vhen the symptons vers cloasly doveloped, thooe oo6dlings
mm uced as the source of infection. Thaoe seodlings clong
with hesltly Sedlings of ono month oldy wrs plaged in rovs ab
a dlstance of 30 cms.; cnd covered vith a mgie cloth eage in
ordor to ehidy tho ale borao anturs of the funms. Te cloth cover
of %ﬁa enges and $he gromd wore wetted as to provide a molst
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a.’smsphem for 25 daw Nmnber ‘of plemts that have ﬂ@valoped
spots yore recor&ad. Ton plonts e&ch wers. absewe&. Aﬁothsr
‘seb. ai‘ ten unineeulatmi plents vers kap‘b under simﬂar hmﬂ.d

? conﬂitiana to serve as choclt,

| 1) Effect of 1ichbs
Tus mthaé éesariba& by Fahin (136‘3) for W
'm wms fblloueﬂ vith oo wﬁiﬁcatims.

Ezma ummsntsmm, ong wit%mui'. light bycavering
in emopaque blaskpamranake@mg in & dark place, amobhor
with @iffused day Light throughout, ond the last with expocure
to ﬁiﬂ‘a&té&sﬂgﬁtf&r&hm& dayana%;xan.ecveringbyan
opacue black paper. Petridichos contalning P.D.A. wore inoeulatod
- yith 15 day old culturo of the fmgus by tramsferring 4 § rm size
dise of actively growing eulture and then they wero incuboted at.
room m@mm, %@‘eanal grovth mm*::«#ﬁa and c@lm,v
characters vere noted after 8 days. Tho amount of sporulation
wois judéed empirieslly by obtsining a spore suspension by
transforring & 5 mm dloe dnto 1 ml of oterile water ond then
counting Hhe sporos present i droplets drawn at random; Each
tr@amt ws roplicated four ﬁims.' '
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‘Tros potridishos each containing PuDoh. wre dnseulated
vith o 5m ddse alen, from an ceblively growing 15 day ald
ml‘buf’e and inenloted at wrying unidities. ‘i‘he following
hmic’ﬂ.‘siea vere triod using aitable hmﬁ.éiay emtrelling solutions
in senlsd vesselss

Thraddity ecpteolling mlution Relotive Ramidity (%)

5+4 coce oon TpSO4 dn 100 ril wter 97.5 -

88 coCa n :_“' Y-
| 22,8 eels @ LI 80,68
$06ceca - 0 om0 - 704
Saturated soluticn of Na Nop 6148

- Ca (B03)p 4Hz0 (Saturatod sclubion) B0
Bp Cog 20 ( - ® ) e
- Ga Glg G 10 a o '51;9‘

" Under m mames,, four zxa%melisms ulth tha inooulated
'mcne. ware Kopt,

- Observations en radial growth ai‘ myaelium wus takon g
8th ehy, Epemm was adjndzed amgmm by obtaining a
epora guspension fron 8 § mm dise of the culture in 1 ml sterile
water and oboorving the spore coucentration of dropleto.

>
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311) Groyth in @iffovent medig.

Tomato end ubber isolaboes of the crgnlan wers grow in
difforent nedia, both solid ond Mquid, In solid xedls the
radicl grovth wo measrod frem tip of the tronsforred & mm dise
to edge of the coloay ab on intorval of 24 hours for 9 dayse
Tho myoeliol dry weight ot intervels of 4 doys for 20 days were
noted in liquid medla, Avorages of four mplieatimé wers made
for cach obesrvation, -

- Splid media tirlad were (1) potato dexbroce apny (Potato
200 gmey Doxtrose 20 gne, Lgor-apgar 1S Eey dAztilicd wmior
3000 ul.) (2) Czapogk’s solution ager (Mg. culphsto 0.5 gm.,
Bpotossivm hydrogen phoophate 1.0 gna, pobassiunm chlorids
045 g2y Fervous sulphate 0.0L g, Sodivn pitato 2.0 gae,
Suerose 30 gy ozar 20 gmey Dictilled woter 1000 i}, (8)
Gaa'e-ﬂsx awaz'. Ingredicnts same as '&Mt-, of Czapegk?s oolu-
tdon agar Wb with § ano. of godium n:ltra%o}. (fﬁ) Richarifs
colntion g (Pes‘i}assﬁm nitrate 16 go,. » E’atassitm dihydrogen
| masghﬁe 5.0 EXley Ehguasm emlpmte 2.5 @1@ »: Femg chlorida
0402 g2y, Cane ougn® 50 gna; agar 20.0 gm anﬂéis‘azﬂed water
1000 m1) (5) Coon's medium (Seecharose 7.2 gm., BoEELO0O 508 (iey
H,. wlamta 1,35 gm., l’otassﬁm &aﬁ.ﬁ Phasdnua 2.72 ga.,,
| Potosolun nitrate 2.02 ., ager 20,0 gh., Mobilled water 1000 ml)
{8) CraMiilts medinr (Amronium niteate m‘g;n.,. Dipotasaivm
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t@ﬂmg pBwsz:h ta 5.6 Tay Hsgmsmm adighate 2,5 @m, |

_ Smmaa 50.0 ey Agar 20,0 ga., Mle&mtw 1000 o) and

(7) Doraets meatun (Potassiun gﬁmph.m 2.0 giey Amconluri

nitrate 1,0 ga., Potiasclun nitrate 140" ga., Glucose L& Bop

agax zza gms., dtataited mt.e:- 1000 331)9 m Ioaf exbmct agars
a.mm m-s !mtieaf: w@fmsnraaa mmamamw

vero a:tsa mﬁa, uamg tho mm mspecum xmz 1@&%@. |

L JIa the pmpamﬁ@aaf sarli& ueding 3005& 91? ﬁaﬁﬂl@ﬁ
‘mﬁerhd.tht}ra agaz?ancﬂ 503231 é}fﬁisbﬁl@‘im%sui’ch'&matmr

mgmﬂiems meept &zwhm smm&s were bollod gepovately end added

tﬁgeﬁhwtat&ziehw earbon matfaa then aédeﬂau&pmggeain
' ‘hes‘ mbas and steﬁ.liaeii hg' mteclaeéng ‘45 ul of sxiten -

modln (47-50°C) ves poured aut asopt..eally into stérdle
‘mm&iahem 'b@ which 5 m dibes of aa aa‘aimlﬁr Wdtg 15 dey
~03.f§ aﬁ‘mm woibe t@ausi’emd. ‘

| | ?armpm&mefli@mmm,mmwms
Tm!f.*f:'he:m;a:‘.ggar*ma ﬁakmanﬂpmﬁinﬁa &3@:&1. Eﬂmysrﬂasks
atthe mta of 35 ol per ﬁask and st:az'!.lia@a Wmﬁe&i&vﬂn@
26 15 2o for 20 mimtos, Fmaméiaemvmmﬁmﬁwa flamed
cosk torer £rom 15 day old ultures and vers bransforred
A.axssz.seﬁiaally iat'n th@ eanical £lalk @antaimg *ma ligam marl&a
| , enﬁ incubnted a’a woom ¢ m&m fsr us.ﬁ‘effeat pax’ieéa éf!'»@r
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the raguired pordods of growth, the Iiquid enltures wore filtered
through £ilter papors {intoen Ho.41) ond Piltrates were
bioegseayed for its toxle aé%ﬁby by keeping ?MO day olé tomto
and s6saram seeﬁlinss dipping tholir wvoots enly In the filtrates.
The time Gaken for wilting end severity of cymphoms produced
were cb&smﬁ;’ Ths Loliowing notations were used as a gradabicns
of severity of mﬁmg. 2 = po vilbing: + euwrling of lowor
Leavos; +F curling of all leaves end bemding of Iouer leavesy
4, wilting of all Leavesy ++ib wilding of the enbire plante
For further studies Csapesk's medls was seloctod unless othervise
spocified; sinco the grovth of the fupgus ond activity of culture
£iltrate wors satisfnetory in this medimm, Sinco tho expression
of wllting on tambo seodlings by tho two 1eolaben wore HOre oF
1ésa slmilor, tomto iscletos vore sglested for furthor studles
unless otheruiss specifled.

Uping Czapedic’s modia es baonl, difforont corben sources,
bsﬁi monn, dls and poly ssecharddos wors wsed op sources of
carbon in quontun equivelent to thob coptained in 30 grams of
suerons por 1itre of boeal medin, Trontments ineluded were os

follount-
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Source of carhon, | : ‘ Bbe d | dtre,
Ho earbm . o
Yonosacchawldas (OgHgals) -

D-giucoss 'siv_.S,‘?s f
D-fructose L 51,575

* Pleocchorides (Cgoflon0ye)

Sucrose | 30.00 -
Maltoss 50,00

Iac‘f‘;cée ' : 30.200‘

Stareh : ‘ 14,360

Manaitol 14.360

. 85 ML ofms@mum pouved intoe 250 ni Hrlonmeyer flasks,
sterilized by enboclaving et 15 lbs pressure for 20 mimmbes and
inaeula‘ae& uith 5 om diecz; of actively growing cultureg, Iach
. troatnort vas replicated three timsanﬁmﬁal ﬁx'f,r welghts
. and a.aﬁiviw of enlture filtrats on tomate ceodlings wore
>mcar&ed . E '

%ﬁial grm:th in éiiﬁ‘f*ar@t% carbon Sources was vagorded on
2:1&, 4th, euh and 8@1 day by using solid mad&» with diffevent

ca:fbm smzreas.
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Inopgenie and organic forms of aitrogen in quantein
squivelent o 2 gme sodium nitrate of basal media (Czapegl's

sclubion) wae used in solid end liquid medis; vadial growth in solid
media and oyeelicl growth and activity of culture filtvate dn
1iquid medin vere observed with B replications for cach treatment,

Diffevent socurces of nitregen used are glven boloyt=

Someeg of pibrozen T
Lo nitrogen o
Peptare 24190
Asparagine 1,775
Srea . S | | 0710
Sodium nitrate O s.0m
Potassivn nitrate 5,570
Ampontun carbonate  aas0
Aroonium nitrate | 0,083
Sodlun nitrite 1,150
Ammeniun cilordde | 1.164
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To the basal modia of Caapel®s ﬁaiutian, viteming vore
added @ 2gn per litre, tho vitamine being prepaved to the
concentration by dilution techmique. The folloulng vitanins
wore tried, Pyridoxine, Thiemine, Inositol, Calcium pantothenate,
Lactofiavin, Ascorbic aeid, Para-emino bensole aeid; Nicotinic
acid, Folie aseld, G@acohalaﬂﬁﬁs and Biokin, They were compared
with no vitaminized basal medium, Therc wore &wo replicaten

for each treatment and the myeelial dry weight and activity of
culture filtrate on tomato scedlings were sboerved.

Activity of culture filtrates at different e.géé of the
culbure vas determined by ite ability to produce wilting symptons |
in tomato seedlings kept in the culture filtrates afber 4, 8y
12, 18, 20 and 24 days of grauth, Czapek=Dox medium with a pil
of 7.2 wos nsed for thess studies.

The dry weicht of the mycelium and the pH of the filtrabe
ab different ages of culturcs were ohserved, using two replicates

for each observation.
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F‘ﬂti?im Qf i & : m : Mﬁy,

Using Caapedkte-Dox solution with pif 7.2 as tho tagal
nedium, medis wlth different levels of hydrogen don eoncentrations
' wore mide with 1K, fla0Hf and 1 § ECl. Tho plf readings wore
reemﬁsaﬁ vith the help of a Trambay pH moter. FReadings were
taken before ond after autocloving znd the inceulsted cultures
vero incubsted ab Toan temperature (27-3090) for tusnby days.
Both tomto md rubber leolates vere inoculatod, with throo
replications for each treatments Dry welght of the mycelimm
aftor 20 days of seodling, drift in pH of eulture £iltrate and
aetmiy of culture filtrate on Lemsto seedlings zo well as
inhibition o elongation of radiele longth wers oberved

The pH of the cniture £iliratoes m most casas vers brousht
to 42 in o range sfé.Obo%.ﬁn In order %o study vhother the - "
effect of the fil‘bmta mll chafge S.f 1"&5 gﬂ is adjusted to )
difrevent hyﬂmgen-im ccmentratiens this enperinent wap taken UDe

| Culture filtratos of Hhe fingus after ZOdayBafgrowbh

. in CaapejliemDox modium, attaining a pil of 4.2 was adjustod with
1 W WoQR-end 1 § 101 to different pil vilucs viz. pi 8.0, 4.0,
5.0, 8.0, 7.0, 8.0 and 9.0, Tis adfuotucat, of pil van dame vith



& Trombay p moter, The adjustsd culture flitrates were uoed
to study the oftest @n vilting of 20-30 day old tomito seedlings
vhen placed in the filtrate for o perlod of 72 hours and also
‘fer‘ ita effset—on inhﬂﬁm efradi@:la length e}nngaﬁm oF
tomato. ceads.. |

The netivity of orginel culture Piltrate of B 4a2,
medis eb pl 4.2 and sterils water vere also studled for
_ , im‘ ) - . » . . . . -

The ei‘i‘ect of the fil'lﬁﬂte on mh:lbitim of elsngatien

| of*mdielelengtheftmate saa&smseamiadmﬁby%llnuing
' tﬁ% met%d descrlb@ﬁ by Mce & %&xealer (1@55) w.th sous
mﬁiﬁmﬁious.. ?.bmto seeds were pl&wd for germination in .
 sterile filter papers kept in storilized petridishes and molstened
.w.ith st;erile matere Aﬁ;e:' 72 hwm, 25 se;eds that have got a
rodicle length of 10 mm vere tromsferred on 2 m{;er paper kapt

: j'inasteriﬁzedpatﬂdishmiﬁﬁmeﬁuiﬂlSalafuoﬂn. as

control gmnate& secds wers glacaﬂ in uninoculated smtosleoved
- medln. ansi kept for ﬁmmr emmtims.v Each trectment vas

o zopldeated four times. Further elongstion of radicle ofter

_’%mmsebamed. ‘

 Guiture #i1trates of Gormegpom gasgiicels afber 20 days



of growth in Czapegkte-Dox modimm vere taken in 250 mi
Brlenmayor flaske ond placed in water aths for 20 nimi