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XI3TEGDUG2X ON

Gardening ie  now a recognised activity and on 
Important item la  tom planning sod erben development# 
Ornamental plants have a oigr&fieaat role In beautifying 

places, aaall or big# private or public# AXoo growing of 
ornamental plants is  a part of human plcasuree and flowers 
ore qymibollo of beauty, lovo and tranquility* Ornamental 
plants m o being grown in  India from tins ismemoriGl* Many 
people grow pleats for the torment of their homes end naoy 
others produce omenGntal flowers coixiorciolly and earn 
their livelihood from flourl culture* The calo of flowers as 
cut ones and go carloads form on import cat business in many 
of the Indian cities* Ornamental plants, their seeds# bulbs 
etc* are being exported end cam a good amount of foreign 
exchange to us* Besides their aesthetic value flowers are 
also important for their econcoid uses in medicine cad 
extraction of perfumes oto#

Successful growing of ornamental plants like any other 
crop husbandry is  often a  d ifficu lt taUk* duo to the 
Incidence of diseases sad insect pests* A working knowledge 
of the cocoon diseases of the common ornamentals is  desirable 
to pursue remedial measures intelligently end judiciously*
T7o book in  indie is  at present available that gives a 
comprehensive account of the diseases of the ornamentals wo 
grw, oltkou^i refercsncoo about thee ore made occasionally,.



uSienerror a nw diaoooG is  observed*

Jl H o t  o f  o i l  t b s  d is e a s e s  o c c u r r in g  on com m on 

o r a e n e n t a l  plents in I n d ia *  w h e n  prepared would o o r v o  tho 
n e e d  of s o l a n t l o t s  worhing on ornamental plcnto Kith tho 
u l t i m t o  ela of i d e n t i f y i n g  esaft c o n t r o l l i n g  th e n *  M attempt 
lo  made in t h o  jmonont otuay t o  I d e n t i f y  t h e  cornea fungal 
follow  diseases of the oraociental plants grown la  and around 
the Campus of C o l la d o  of Agriculture# V e l l G y e n l ,  Tẑ vmdmm* 
O in c e  c o l i e t o t r i O h m  f&eoosuoriolcleq foms a n a ^ o r  pathogen* 
e f f e c t i n g  a r a n b e r  of the c c o n o n  crn£©eatolo- a o o n p a r a t iv o  

o o r p h o lo g ic a l  study o f  few different isolates of this 
p a t h o g e n  w e re  n a d e *

Further dctnilol studios were carried out with sn 
Isolate of 0 * r&oaogporioi&es from xivdronftea horteasla* She 
host^rengo of this organism# Its  nutrient requirement# role 
of toxin production by the orgonlen in pathogenesis sod 
changes in chemical constituents in avaronftOa loaves brought 
shout by infcetlaa by the pathogen wore studied* A fungicidal 
tr ia l to find out -Kao boot fungicide for tho control of tho 
loaf spot oa Evdgqpj-m hortansla was oloo carried out* I t  is  
hoped that tho prosent study w ill f i l l  up this long fe lt need 
for detailed infozmtlon on diseases of ornamental plants 
especially under conditions prevailing in our coastzy to a 
certain extent*

2
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REVIEW OF HTEEA20EB

Diseases end attack tty inscot posts ere the tnportcnt 
fa c to r which result in the lorn  of aoetlietlc value of osna* . 
mental plante. Various wozfcers have reported a nuaber of 
diooaoeo on oxnoaantolDf scans Of thca cauoing great economic 
loss# In the present study# a survey was conducted on the 
occurrence of fungal diseases on thirty five ommcntal plcnte 
and detailed eonporatlve studies of leaf spot diseases wore 
carried out in the caoo of seven selected eoESooa ornancrr&al 
plants* The oecrerrancQ of new diseases noted in the present 
study on the plants surveyed wore discussed under the chapter 
♦DieCUosiGn* sal a Short review of the fungal leaf spot diseases 
on the seven selected orooncntalo ore ouonarieod below#

Olltoria toraatca I»,
Cercogpora txmtaleuoa Syd* end Ooroooiwra tomatca fetch# 

caueinc leaf spot on Clitoria tematea were reported by 3yd ow 
(1913) end Sydow and McSae (1929)* Patel et ai* (1949) noticed 
the incidence of Qidim so, on £• tezsiatea. A leaf spotting 
duo to Chaotosorrtorla welloramll Stev# v;ao reported by Quiros 
Calves (1950)« Attach due to Perlcoala byeooideoa P* clltonlae 
end Bwavcmla matMloao&a Bubrseu wore noticed by Subrsconion 
(1955J 1956)# CoHetotrlchm deztaatiuQ f « on. oil tori cola 
causing Gnthracnoee was reported by Pesvgi and Uukhopodhyey 
(1965). Occurrence of Altornarla oltomata was noticed by 
Jonaluddin end London (1973)»
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CognspQ biplmatno Cav*
Goto (1930) Icjolatod Gplerotto rolffoll froa £• 

blplnnatua* The dloeooo lo oainly nenlfeatea oa tho plants 
at the blooooslns .otage* Kecirgassd (1945) reported tho 
cooeciation of Altorrcaria sinning oa 0* blDlnnotao. CMddoriiOr 
(1959a) reports CggooBrora eoeai oa this ornoEontaU

Gardenia .looainoldog Ellia
itjaiakor (19SG) reported a Phyllootiota leaf opot duo to 

Hivlloatiota rfordcnleola t-Shoitor froa Sadia,

Oorbora .IcmosonAl Hook*
Park (1956) reported a loof ftlscaoo caused by Sootogi^

S£* on G* danogonil* Other tm &  reported froa this plant 
were Sontoria fterhorge* Ascoehyfta fmrberao* Cereogpora op* , 
c.votomo cubloug (UattraoG* 1950) f aoptoria rrerborae (Oilcan* 
1952) 1 Gereospoga i^herae (Chiddcuraer* 1959b)} Phvilootlota 
^erbqgioola (Patil and Sao* 1974)* 
i m m r n a  h o g t c n o la  P S .

t&o&osa and Pcuo-pelo (1241) recorded the oconrreaoQ 
fisgoogpora. todraraseana. on g* horfceaaia frco PMlippAnco*- 

Aitexnoria borteaslgc iroduoing amereno drooler legions on 
the leaves'ms reported by Unssmo (1944)» £ucgg and Docomra
(1952) isolated Phocoosis hydraa/reao fron the broneheo of H. 
hortangla* A detailed ctudy oa the leaf spot duo to a opcoica 
of Collototrlchun oaa conducted by tvilgon (1969), The 
Dynptonoi observed oa nlnato r  oddish. ferom specks on tho loavoo*

4



Ag the disease advances theoa necrotic epeoiro enlarged uith a 
grey centre and s u b tly  raised dccSs brown norgina noaoorlng 
1 <*► 4 m  in diameter* The diseased tissaeo yielded Collototsichoa 
which produce light grey aerial qyceliian with nmeroua ocerroll 
in a rtific ia l nedlm. The oonldia were hyaline» nonraaptata* 
oblong with routed ends# aeaauring lg*9 to 22*3 in length 
and 3*6 -  0*2 in breadth the everoco being 19.5 s  4*4- yon.
Bs&gaawani efc (1970) reported the ocourreace of 0.
gloeoaoorloidee on ||* horfronela £pcd India*

£aoaiiroo aoabao Boland
Mather and Uathur (1959) isolated Cttnmloria regagodll 

fron the leavoo of J*  eeribao* CoXXototriohm .loaninleola £
Uiloh censing leaf spot on J# oeQbao was reported by Silals 
(I960). Other fon$3l petbogaio reported were Bogftalinla 
roblllardes Taseif agolnlcolq, (Agorual end Oohni, 1965)}
H^Uootlota Vosoat Eos (Hao# 1965)® Chqetothyrlm
.iaeoinicola (oshni, 1966a)§ laabertolla brunneola (Pat*) £e Gal 
(fGwori end Pant, 1966)j Oollototrldbuq denatlm (Pers* ex*£r#) 
Grove (Prosed and Achatfya# 1967) t Cereocroora ^aaqinicola 
(Paycl end Esq, 196?)•

Z o s o lg m  s p *

2ydow end %dow (1916) firo t reported Blrococcue butleri 
8yfl# on Jegninraa sp. Asohochvta .lagjinloola conoiag rounded 
senate leaf spot with dosSs nargino on on nmoteroinod epeoieo 
of jaeoino was reported by Ccjaonaoo (1935)* tlitter (1930)
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reported myllaotinla Boaalea 222* siteftralLs QcOn* on 
r1aanlno leaves* Qerooanoga jacclmlcola Hullc? end. Chapp was 
noticed by ^ rim lach ar and Qxapp (1946)# Vaccinia otê gojog/d 
Barclay GOfi Eacolnla Gafliaurlong Thm# wore reported by CSydow 
qd3 Bydow* 1912| HeEatoieteaa and Easels?! ehnoa*. 1949) I 
Collatotrlcbra op* (VenhatorGyan*, 1996 )f Tognla herboraa 
(Gsbrscmiast 1996) wore tho other SwcpX p&thogcos noticed*

gQllot&triQhaa rlcooor^oldea
Since Collototriehm r&aeosoogloidog was observed as a 

major pathogen, on majority of the plants eorveyod further 
studioe wore node era this pathogen,

Tho genus Colletotriohuci was described by Cosda (1631-52) 
laader the nano Colletti&rfe&uo with  a single opooies* Ho, later 
oa (Cozda* 1057) changed tho Homo es Colletotriciioe* Oaoeaxdo 
(1664) placed Qollototgiohtfci la  Uelanoonioles and. in Accrrjlaleo 
by Potefcnia (1910)* Ass. (1997) made a detailed study oa the 
opeeioa of the- genua Colletotrlehun and aosigaal the esoogenouc 
state of C# gloeoBTiorioidea as Glomerolla clnm i& ta. The 
designation of Q+ ^losoenorloidea i s  selected iron about 6 0 0  

nmoQ to Indicate the coaldial state of G* cinreilnta* Tho 
variability of the species i s ‘ attributed to the cosy and regular 
occurrence of nutations* I t  is  pethogonic to numerous pleats 
causing fru it ro t, wilt* leaf spots* necrosis sod cathrecaoee 
hnd may also be harboured in a syuptoialooo form*
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1 * tto E fo O lO TC T!.

(a) Gonldlol state
The norphologlcal characters of tho Gonidlel state varies 

end various workers cove different acasm’onento fop the various 
isolates of th is organlsa*

toaad and Singh (I960) described the bloscoren isolate of 
Collototrlchm nloeosoorlolfles so follows.

The syeelluEi olive green to assets grey colour* hyphao 
hyaline to olivo* guttulate# oeasoring 2*9 to 6*5 yaa In dlOEOtor* 
iteervult pish to brown* globose to ssueor shaped on
OUltnro media* without setae* On the leaves and staa these eero 
eruopont# variously. Shaped* donidia home singly oa conidiophores* 
oval to oblong or cylindrical tt  to 18*5 pm. by 3*7 to 6*4 yom$ 
overage 15*6 z 4*9 pm  in  aise* non-septate guttulate usually 
with one or t o  o il drops* hyaline singly but pink in masses* 
Oonidiophoros aloplQ end hyaline*

Erased (1962) reported that the Earholira 11 t o !  isolate 
of C* aXoeoattorloldea have a deep to m  nultioollaLer seta© 
having a swollen basal coll* Cylindrical &s& oblong one colled 
etesCbesry pihk coaldia (17*28 to 18*42 pta  s  3*93 to 6*14 p ti) 
with granular contests are produced in largo numhero on staple 
conidiophorett (17*68 to 24*68 p n  n 3.45 to 6*00 yum)* The 
hyphao# touched# septate and 1*34 to 2*62 p n  broad*

Yaro&karajcn (1964) described the Hawolfia sornentlm 
isolate as having disc shaped aoorvuH with, dork coloured 3 to 
5 septate setae at the edge of the fruiting body, fha setoo
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'bod &• basal swollen co ll and © ronndotl apos with 87 to 113 yon 
x 3 to 3 yin* Conidlophores ©to Glosoly pacfcoa# 17 to 24 yam 
~s 3 to 3 yam* coaidia* ntsaca?oaOg simple* cylindrical* elongate 
end oblong 12 to pO yam x 3 to 5 yam*

AgoihattaKlu and Madapa (1366) reported Avocado isolate 
of a* faoaoemo l̂oldoo as follows* Sho mycolim psctaaopojpea- 
chymtoua* mb^hyalisie, conidioihoreG simple, cylindrical opto 
20 yam long each producing conidia terminally and successively* 
Id aborvalar sotaa uero recorded. Conidia cylindrical# hyaline, 
coBtinaotis with roteidod ends end noassrod 12 to 21 x 3 to 6 yon.

In crolture median* Pltsooria ©outlfoiia isolate produced 
ooorvuli %Mcih wore 135 to 210 yam in diameter* Setae irre<*' 
gularly gnctage&t dash to m , septate with s u b tly  pointed 
apes aCfQOT2?ed 38 to 113 yam in length* Conidlophores sample, 
hyaline* nOn-soptate end oloooly paohod together* Gonidia 
oblong to cylindrical with rounded ends* hyollno, ©ingle hat 
pish in masses * non-septate end granular with one or two 
vaotsolos* They measured 12*0 to 17*5 yam in length and 4.0 to 
3*5 yam in breadth (tfilson and Joohl* 1960)*

Lola and Bam (1969) observed the lo^uat ieolato of £* 
gloeoaporloidoe having the following characters* Acervuli on 
ca lteo  media have GO.5 to 275*0 yam diameter* potas absent, 
conldia 7*0 to 17*5 x 3*5 yam* oblong, hyaline* ©Ingle colled 
and often bearing o il drops*

ZIosd&Q (1971) ecanorated the following characters for 
this organism*
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Tho acenruli are usually ©etose* combines opar'soly 
oatoco or gXatorous* rounded, elongated os? izregalor in stops 
and Bay attain, qb nuoh go  500 jam in dioBQter* Sato© variable 
in  length* rarely nor© than 200 jam long* 4 to 8 ja m  vide* 1 to 
4 septets* te jia , slightly swollen at the baa© cod tapered to 
the- ape® on which ooaidia era occasionally bora©* coaldia 
ijgralinet cylindrical* aeoptato# uslHaoleate* 9 to 24 x 5 to 
6- foaasd on Tm&qal&Osv hyaline or fa in ts  brom oylihdilr* 
qal i M a i M i o  e G n id iQ p t o ro D #  •

On SDA cnlturQ tbs ocni&ia varied in olse and etopo then 
those on the tost* Tho oonidia are forced on ootoco or 
glcborous. eoarvoli on solitary phisXi&es on m p C G lim x , asoally 
pole saloon in  rnsG*

( b )  P e r f e a t  s t a t e

Mordno (1971) &xm the following descriptions for the 
perfect state* &looeroll& clngttlsta*

PerlttooiG on host is  solitary or aggregated* globose 
or obpyritao, dark brow to black 85 to 500 j m  dimeter* m il 
npto 8 oeXXo thick* fho wall &cy bo GolcrotiGl outside* 
posndoparmoh ŝatoriQ within* ootloio oll^itly papillate* N ‘ 
circular* canal lined with paraphyGle* the ascl are eight

i
opored* elevate to cylindrical* thickened at the apes* 55 to

, i
80 x 8 to 40 jxm9: interspersed with percpfcyQis, •£&© asoospores 
arc narrowly oval to cylindrical to fusifom* s u b tly  curved* 
micellulGr* hydino end uniseptate prior to germination*

I&ller (1955) noticed V*8 ûicsa agar oo a general purpoaa
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$sSim for felomcrolia oia/%ulGta aad CtolletotrjchuB t̂moldoo 
along with doveral other ftaagl* Increase in erouth end aporo  ̂
Ration teg observed sucrose at ps %% to 9.2 (Bitterly* 
1998). Chandra ana fcndon (1952) observed ^Loeoso as the boot 
carbon source for _c* ^oeosporloiQco along t&th several other 
fungi. Utilisation of mltose* leetooo and raffinoGo by J3. 
^LoeoooorloMea vrn reported by fcolon and Chandra (1952g*d). 
they also observed gteoao* galactose sod sucrose go the best 
carbon aoureo. l-igSÔ  ao the good sulphur source* glntaniiiQ 
os tho boot enino acid. Prasad (1959) observed gluooao as a 
good scarce of csrbobySxGto* $ol and Tendon (1968) reported 
good growth of £* glosogporloifloa (Gloaerella olnnaaigfea) on 

' glucose.
Sittqply (1998) recorded m  incroam  in  gpoutsh of

iatiosa, of SloaereXla oingulata at 3 to 8.9 woe reported by
SSa&m asd dtodra (1952b). Vema (1969) recorded a pH of 6»'
as the opttesa for the growth of a* gjoaooporioiaoa»
1X1.. Host tea^m

Uhe pathogen £• filoooonorloldea hoe a wide host range. In 
India alone* a nwEbar of worta?o reported this organise on o 
wide variety of host pleats as (maorated by Bilgeeol ^  ,ol.  
(1970).

Aiblsaia lebbook. A13Ua3anda cathartica. Aloe vsm#
Alotonia sOho-lorio.  Anona mnasoseu. AraoMa bamo/rea. Aralla 
blptoatlflda. baifornll.  A., corda.  Amalia pp. .  Arfeocarauo

at pH 5*5 to 9 .9 . Best growth end opofa-
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luclca* forarrohooa coraBlx>la» Bow^aimrillaaQ QocGtablltat 
Bred oil a, rotma, Baflfconenia lengppo-*- Ganna oebrina* Qao&mx 
Gsgqiaatq, gg^oa ĝ jfiafaa asqgg^a sse* iM%aa&.
acids# J U amKaafeto* 0. dqQIqq* 0* MnxmolB* (jSBBla&a lagfltet 
OAaogooa tagai&» Qeiba MLtomM.Mjas&i
■aaoeea* sodonao vioeooa. Dracaena .teaalfloapa* Srlobotgya. 
.japonlca, QMnla dalbeg^oldeg, glgqg ap p o r^  £* teSB3^filS» 
peooiggtia Gmi&ccm zlQbom* Gteioiaia BasaM&»
fruits of &3®ra* Hiapagtaagi 4obggn3.1» Hydrangea Irarteaola, 

mcroj&yna, | M  jSBn ISMiS.^g» ifiE te B
£Sg&&* £s££8^a s^saa* I*  1* M sM aa#
Hoa/tifem Indloa* itenffaot m * « Hor odonia voIablliQ* Iftarram 
kocaiifdl* fferoroafa tltfoyDoldQg« Plica BaorflTfovIlSi Pltliocoloblm 
&&££* Sgeaaa jgatiggtaa* s ^ a »  M ^altfela longifoila.
ggto ggggRgo, immo. rnmim* Mgy&a m&k*
Sanooveam ToXtfwrdtma* Cmtolv& albtKU gardoa Indlca* 
ddhofflora. ofegXlata* SwQltcsia PQcroio£vy3jku. £»* B6ho^iitl 
fltobrtm  oaoeo. and Vltls yisiiforn, ay© ecss© of the important 
hoot plant© for blolo pathogen*

Sogla rroamtloa*
• Production of tos&c metabolites by opocioo of 

Colletotrlohtga woo reportai by various workers.* bin (1948) 
reported the production of a powerful tozlc subotane© by 
Qlcoerolla oia^Hata. Production of toj&n by tobacco 
aathrooaooo or^saiera C Cdllctotrjchua nlcotlanae) usa oboorrcd

' 4i
by wolf and Plowero (195V)* dflicy obtained snthraanosG qyiaptaaa
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ocx the leaves and petioles with tho pterile filtra tes of>
culturoo of the oz@BX&m thus revealing tho oeoretion of a 
toxlo metabolite Into the growingmedlt©# Goodman <1960) 
isolated CoXXetotin from C, fugcm, Hen (1968) isolator a 
tosio metabolite from tho culture filtra te □ of c . tm m * 
XynoGoraGEti© aold  production by CoHototrichin dC&oeoQroorl oldeo 
£$!&* was reported by BalHo at a l, (1969)* 2he production 
of a tosio metabolite causing citruo die-hack in India was. 
reported by Obama end Sharon (1969)* Detailed studies on 
the tesla produced by ef oansiol associated with tumeric 
leaf spot diseaoo wore done by Ms* (1972),*
(a) Effect of eebetrate on toxin orod-uotion.

Tho effect of various media supporting toxin production
was otu&iod by various workers* Brain § t al* (1949) proved

j
that Csapeh1 g c.odta containing 10 to 13 per c'feit sucrose 
was suitable to Alteroaria eoianl for the greatest tosin 
activity sad production of toxic substaaco. Boat toxin 
production in Ccapch’s m&lv& was also reportcd by Heir (1969) 
for TrlchocOnie nadwiekii* Shama and Shama (1969) oboorved 
good toxin production. by £* f&OGospQrloiaoQ in Hichsrd's 
m edium *

The type of carbon sources supplied greatly affects the 
synthesis of toxin production. Brain (1931) Showed
that the media containing hi^i concentration of Gugor proved 
to bo boat suited for the growth and activity of notaboUo 
substance produced by Altomarla solani* Graaitl sad De Leo 
(1964) reported tho beet yield of toxin by guearlua anvfdali
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with. arablnoee* gIuqqgg or sucrose* Increased tosia 
production with giucaos or sucrose oo carbon course was 
observed by Hair (1972),

(b) Bloassav techniques
ZMse and tdieeler (1959) rovoeled that tho euscoptibio 

vesietiosfrf oato when treated with the toxic DotabolltQ 
produced atrl&ins reduction in the growth of both roots end 
cfoootB* She activity of non-specific phytQ®t03£ins can bo 
evaluated by tho inhibition, of growth of seedlings, M wl& 
(1957) used ogo(1 inhibition as a method of bioaasay for 
testing the toxicity of tho culture filtra te  of HeMinthoonorlui 
oativan, r̂iSbnsfTwaqy g l. C1969) tostod the toxin 
production by different ioo2ntes of Byrioulerla orysoo by 
ptaalG and radiolo Inhibition bloosoayG. affect of. toxin 
in seed germination inhibition by tho toxin produced by the 
fuaguQ associated with poddy seeds was demonstrated by 
Vidhyaaeimaraa £& £l* (1970), tlair (1972) used the host loaves 
its e lf  for the bicosoey of toxin produced by coHetotriohua 
caoaiol isolated from iuraorio#
(o) STCoifioity of toxio substance traduced b?r the fuaaas lagta.tl3?G"filtrate ■ ..  r-'-r-.E.-.T-,

Brain (1949) produced wilting of radish* cabbage
onS carrot seedlings with the culture filtra te  c f Altoraarla 
Golani. hitsenborger (1949) found that the.susceptible 
Victoria variety of oats rapidly developed chlorosis and 
noorosia aooompQcioS by wilting when treated with the culture 
filtra te  of nelminthoepo îuei vAotogjee, Occdeon (1960)



reported the wilting of tomato eeedlingot with the culture 
filtra te  of Coiiototrlchtta ftaaoun. t o  off cot of culture 
filtra te  of Perlconla airolnata woo tested by Schoffcr and 
Pringle ( t961) ogainot the new hoots like rye, borley, wheat* 
oats, tonatoc; etc*, hist no toxic effect woo produced on thorn*
■ 'ronlti ■ (1964) demonstrated the wilting of tomato cuttings 
with culture filtra te  of gualcoeom tmP&oU.* ^ringlo end 
Bchcffd? (1967) found t o t  toxin isolated from the culture 
filtra tes of Helnlntoorarim corbonaa ao o hoot specifio one* 
wilting of the cut twigs of citrus taoraed in  culture 
filtra tes was dooonstrated by Sharoa end Shams (1969) *

(d) Effect of imperative and dilution on the toxiQ eotiTity 
oFouituro flltra to

'to  toxic effect of the culture filtra te  boiled at 
100* C for 10 raimtes was demonstrated by Shersaa cad Shoraa 
(1269) for 0 . l̂ocoovX l̂oldoe» to y  also reported the 
reduction in  the toxic activity of t o  culture filtra te  vhest 
sterilised a t 10 lb g^soaro for 12 minutes*

Secrcooe in toxic activity of culture filtra te  with 
increase ia  dilution was reported by Shsroa aid Shasoa (1969) 
for c . ^s§2S32S^Si3S2* .

I l l  * Baq^loldal control* ^
(a) vitro cvsluatic©

t •>
Cijpooteljn end Jsnogari (1938) found that £• olnra-ilatq. 

to bo sensitive to 1*2 copper dimethyl dithioearbesnatoa* 
Boeil^ha cad Histsnovie (1962) reported dlhydro stroptocycin
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to bo -inhibitory on Colletotrlchm lin f* Mtl-fSngaL 
activity of M eo^D-glacose on §* oiRfldlata was reported 
by A3in et o l. (1964)* H* etealafen was sensitive to %neb* 
$hten# Mho son# captm and tr ito a y l tin  acetate (SibiXeQbooD# 
1954)* Kothari and Bhatogar (1966) reported ooaplete 
inhibition of SFpore gessination of 0*. eooaiot with VeaHbmc.
evaa at t o  lowest concentration tried (2 pp©):* Fyiolan and 

f Sitbme S*76 Showed to tal Inhibition of spore, germination at 
64 SS& 128 yrm respectively*

Boaoert (1969) towed t o  inhibition of growth
Of OOllesotalahqa isusaa with Bancsyl at 900 ppm aad Shier 
baodtol© a t # 0  pspa* -teoofhsgin at 50 ppn were effective 
in restricting t o  oonidial gmaiaatioa of c* cansloi (Tforain 
and Xani^ohi# 1971)* Onpta (1974) reported Brestaa end 
%rc5otogln to be effective in li&ihiting t o  spore gemination 
of £*. plisggatm* t o  pp© cmoontratioa of Aureo&xngia 
complete ito b itio a  of spore germination of this. organieo*

Gtooaa s t &i* (1973) towed ©alraa os a beet aati^ 
respiratory ftsoglaM® for s . eanslcl. vitro of foot- of 
Capt£sa (0*230) aal fhirsia (0*250) oa j|#: oinrmlata were reported 
by to&sw&to g js i ,  (1975)* 8is$i (1976) obtained good 
inhibition Of growth of £* falcatm  with o ils  of ffareatos 
patola* sronflower# clove, carters© sad toalyptuo* Mas s l« 
(1978) reported t o  boot tosie of foot of Sooto 40 f# to o n ii 2?37 
Vltavas, Qrthodifolat an 4 E* sad ScsOEyl against £* 
£^oeoBp^ploMM*
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(b) I&oM GVGXmtlon
t e a  <1941) reposted the consol of papaya eotbracnooo 

<G* doeeoTxsrloiaea) ’ey sprayî G t&ie fleuito at 14 dayo interna 
with Bordeaux sisters <4*4*60)# euprocl&e 54 or cupnoeido 547* 
RowoXX ooO. Sahara (1940) dcsao&atratocl tho control of bean 
ontlsracnooo with RyoDtGK-4 c&& Onyx J>£»t*

Effective control of g+ oapploi (tusraorio leaf spot) 
with Bordeaux nixture (1 pen cent) woo reported by Goyind lao
(1953), Effective control of been mthracceoe with four to 
s is  application of Bithsae s*78 \sm shown by SnuSnaaa and 
Xatoyonc- (1955)* Johnston (1955) reported tbo offset of 
Peronox .end Bordeaux sisture (0.9 per cent) egolnat bean 
anttamnee ot&w&m* ig&ia YooXs&fcor
(1955) obtained satisfactory control of -tho bean mthraaiooe 
.with Bordeaux aXxturo or pereacs* aineb sprays or dusts 

' gave effective contra of cuousbsr anthraonooo tmX tobacco 
” ontlmiCD.osc { te n w,, 1255* 1256)- et al* (1958) foanl
cethyl tosido to bo bettor for the control of £* taboccaga 
when given aa a coil treatnont, Satisfactory control of £*. 
dogpe^orloidos was obtained with C&thodifoXetan# Dithanc £1*45* 
SaeoniX* Gci^cobin and Benorsyl against cashew enths&cnGeo 
(Meneseo j& a ^ , 1975a#b).
Poat»£njBgatioa ohseeee in tleane constituent# of the .hoat 

Messi&en ( 1957) reported that there is  & cdrreXaiit© 
between sugar content sad susceptibility of Eial&e .sellings 
to CpXIototrichm j-gsslnloola. D3h© resistance ts  infacti.cn
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occurred *&oa tho sugar content ia  over 3 pea? coat* !&$* 
content of chlorogenie cold cad other orfchodibydrie phenols 
ia  the scab resistant varieties of potato uoo observed by 
Jobnccn asfl School (103?)* A& increase ia  the glutcalo 
acid w& a decrease in glubeaina and eltralliao contents 
tiiers noticed ia  tho mtbmcnosc infected water salons by 
MoCoab @d&. tfi&flbead (1961)* £hoy also observed a doorcase 
in the glucose end morose contents ia  the tisanes as the 
disease severity increased. Chogaraoohon. et al» (1061) observM 
a doorcase ia  both ©«*i> end to ta l phcnolo ia  tho diseased 
leaves of Amaranthno tricolor infected, by Alteaaaasla op* 
Considerable decrease ia  the reducing* noh^oauciag end 
io tei salable sugars ia  the Infected tissues was reported by 
Sea Bsyal end JosSsi (1907)* A doorcase in  ascorbic aoid*
G eiao  a s id e  and ca rb o h y d ra te s  such go  f ru c to s e  esad a y lo o o  

were observed by Ohahal sad Grover (1972) in relation to 
^oamorliom enaarbltoran* Hair (1972) reported a doorcase 
ia  tho ihonoHo content and aa inoreeoo or decrease of 
certain .sugars ia  turaerlc plants infect©! by Qollototrichm 
aspsiei*' S jj^ i end Ghohss (1977) recorded the decrease 
in saiao acid m& ,00333? contents in the vsg&ouo varieties of 
outebit fruits infected by Rvthiian butlcrl*

in  leaf spot diseases* the various parts of the spots 
foamed by infection of fungi oa leaves# is  laaom to vary 
In thedr cont&it of various constituents* fho detailed 
studies carried oat by Main (1971) oa the spots foraod by
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Alteznagla feemaia on tobacco leaves boo made hla to suggest 
the apparently healthy area esoroa the epoto m  preholot 
^hich ijoq entirely different biochcnieelly to n  the spot*: 
ffclr (1972) also nodo a detailed otudy of the contente of 
OlioEiical eosotittaonto in the different paste of tho spot 
fomod by OdileftotaftdSnani oa^eiol on tumeric leaves#’ w d  

fm p d  that the central necrotic area io biooheoieslly 
different from the yolloy halo se& to n  the earroondieg 
apparently healthy area#



MATERIALS AND METHODS
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im zm tm  m> tiamoDS

I * Surrey on the occurrence of fungol diseases on corom
ornanesitaL plants-

A survey woo conducted for a period of one year in and 
around the campus of the College of Agriculture* Vellaycnt* 
Trivandrum to record the incidence of variouo te g o l dioceses 
of connoa ornaacatols* Spseimeno showing disease symptoms 
ware collected from the different plants* dried end preserved* 
Specimens were examined for tho presence of any fungal 
pathogens end recorded*

II  * Oomporativc studies on Colletotrlohua leaf spot diaaaoe
of oavm ccoqoq. ornamental' plant a*

A comparative study of tho leaf spot discasea cauaed 
by C* aLoGQâ orioldoo on ©area boat pleats* vis** Gosdos 

bli&nnntua Cav.* Olitorla tematea !»** Gardenia .legalnoides 
KUiBf* Gorbera .Itsaeoonll Sods** Hydrangea hortenoia DO** 
Jasminum Sambao Soleaa^i end JasBalnra go* wore carried out. 
Tho oymptoao censed by infection on e ll these hoots were 
studied in detail*

The naturally infected specimens of a ll  the seven leaf 
spot diseases were collected fron the College of Agriculture* 
Velleyeai* The loaves showing the symptoms were collected 
sad cut into small bits* They were then surface eternised 
with 0-1 par cent mercuric chlorido solution and then washed 
in three changes of sterile distilled water* Those bits were
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then transferred to sterile potato deatroao agar etedlisa (PDA) 
contained in 90 m  sterilised petrl dishes# ■£&© psbri dishes 
1*02*0 incubated at m m  teoperato?e (20 j* 2*€) • She isolate 
uao purified by single spore isolation sad the culture saia-* 
tained on'HDA slants by periMiGol oabetaltolng* t o  
M bit of o il the seven isolates on PDA wore studied# fcieesnare*1 
meats of oonldia eoHeobcd from cralbure toix©  were also nod© ■ 
by mounting the© in 1*1 olsture of glyacrlne-water medium#

%h& pathogenicity of seven isolates of £* 
f&ooofflxsgloigea wore eotobliehcd by artificia lly  inoculating 
them m  t o i r  respective hoete. Sreohly prepared spore

1 seaspenslans la  sterile  water containing 10 ©pores par’ ml
was used for a rtific ia lly  toculatlng the hosts# sato&saio/
reactions o f a ll tho seven isolates were tested by cross 
inoculating t o  seven hoot plants# t o  toot plants sere reload 
on eartom  pots end to y  sore sprayed with opore suspension* 
Inoculated plants were hopt covered with polythene bags for 
three days for maintaining hl$i relative humidity. The 
pathological reactions noted were recorded in each ease#

III  * S to ics  on the leaf Spot dieeose of pydrsaflea hortenaia 
caused by Golletctridht© ^loeorajoyiolties.
She leaf spot dlccase of Rvfoftwiea hortangla caused by

Colletotrlchraa /doeoenorioldcs was toestigated in detail#
t o  isolate of C. /^aasporloldeo need in t o  present ©toy
was obtained from naturally infected leaves of Hydrangea
nortooia, She pathogen was isolated and purified as described
earHer*
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A# IJori&clog&eal studies of the wathoflea
Detailed study of the aorjiicjlogieal characters of 

isolate vrn oerriod out#. HeapsiesGnta of oycoliua* oonidia 
m3. @sam tuba length voro node by laountino the oaterisls in 1t1 
lpyoerlno*ai stilled  voter aixtero# Gemination of spores m m  
studied in oterilo distilled water in hm&.vs drops placed on 
clean grease free gXaoo slides placed in sterile  colet petti 
dishes* ‘She elides vare esanined periodically end semination 
noted#
.3* IIoot*ranae studies of the mthoflcn

to study the best range o f 0# nloeogsorloidos isolated 
£Tca Hydrangea hortenola the following plants were artificia lly  
inoculated m l the eynptesa developed wero observed and recorded# 
the inoculations wore carried out by aprsying spore suspensions 
as described earlier#

1# Banana I’noa uaradielaca L*
2# Botolvino Bluer bstle I<#
2># Breed fru it A ^csfm s o ltilin  (Boris) BosberaA
4* Oahhew Anaeaidittn occidentals B.
5. Butterfly pea C litoris tematea X»*
6# Caste BieinuB cosEsoriia X>*
? . Cardosos 33Lcttoria oatdoDQiaaa <&#) Baton
s . cloro Bsmnln ooryo?£wllata fhudb*
9* Cocoa Eheobrom cacao hm
10# COQOOG Coemos blulrmatue Car.
11# Buphorbia Euphorbia /^onioulata X»*
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12*
13*
H i 
15*
16.
17*
13*

19.
20.
21*
22.
23.
24*
25.

0* Qsovttb ond opomlabioa of £ . fiftoeogpopioAdeq on different

So eW y tiio inftoaeo of different solid gM ligold 
ooai© on t£io growth and ©porolntior* of the pathogen. tbs 
following sight aoHa nsdla add ois liquid EOdlo wero tried*

Solid EOa to *
1# Potato tatrpoo agos?
2* Oat ©eel ©gar 
3* dsap^'p ©gos’
4* Hoot ioof ostEaot agoa?
5* Boon $UiQB £5033?
6* B ictasl's agar

Oasdonio Gardenia ■tesmlnoides BHiq
Gerbom Goybega .l^sooopii Hook*
Ginger glngiber officinale Eooooo
Oufss® paidlto /̂ oa.1em L*
o&ok Agtooogaao hotararfcvlluo Lea*
Jsisato Jam im m  .Qgafeao ^olcnd
kaaoa ffLtssa gg3 Ĵ&&JU.& S*
HangO ttonwlffeaa ladloa L*
t-Jutseg !lV .̂BJ).loq jOffiggSĝ as Houtt*
'Myega Corica Bpsogq x>*
Pithoaolobinm ffitheooloblna duico (ao^b.)3c*sth.
Ropo Hooa qp*

%pOta ' ■ £&&& L*
Boot Indian Cbersy Haltflilaia rmifoifolla. L*.
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CO CSX* O agOT
8. Sahourand*̂  agor

liquid ooato*
1* Gsapek*o nedlm 
2# Hicham* o modim 
3* Ooca’o nodlm
4* Hoot loaf ostroot dextrose m&lw
5 . Host loaf extract noaitaa
6. HfciQ'o Gcdim
(Si© cor^ooitiGn of tho ncdla ero Given, in Appon&Xs !)•

$fco ahovo media were prepared arid starAliocd by 
e&toolaving at 1.05 kg/cn̂  fa? 20 ninutes.

( i)  Growth on solid neOia
to aliquot of 15 c l  of each of tho stesiliGed media 

were transferred into sterilised SO m  petri dishes* After 
solidification of the media* 5 m  discs to n  on actively 
grewing sono of the fungus an PDA were serried out by a 
oterilo cork borer end transferred into tho centre of the 
plates containing tho respective oedia aoopticolly* She 
plates were incubated at rooa teaperaturo (28 £  2*C) and 
redial nessurenents of the colony were token when the oaxlcrjn 
Growth was attained in any one of tho media tooted* 'fbreo 
roplicationo were kept for each treatnant*

U i) Growth on liquid media
In studies with liquid media# 30 ml of cash of tho
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oedia were'taken in  250 EpX&'zwgo?*® tXao&a end sterilised 
by mto®£&?&8&*' 2ho no&iun woe inoculated with $ ms. disc 
cut out. tpan os actively growing souq .of the fungus culture 
(bn jEDA) by a sterile cork borer# Tho flasks ucra then 
Incubated at roon temperature (23 +, 2*C), Hhree replications 
for coch treatment wore maintained* After ten days, the 
cultures were filtered throu^x previously weî iod f ilte r  popes* 
(ididtass tio*D* The biemes on tbs f ilte r  paper wm washed 
with otorilo digUlloa water for toe© tinea m i dried at 60*o 
t i n  a constant woi ît, yog obtained*

mthogea*

For the studies on tbs utilisation of different carbon 
sources, Csaaps&'s oodimi woo need and the sucrose was substi
tuted separately with d&ffere&t carbon sources* i'Jao necessary 
quantities of the various carbon sourcea were so calculated 
m  to give a carbon. 'equivalent to that in the Csapek* q nqdirau 
Controls were kept without sdding any euyar and the aedim 
entoelavcd, end inoculated with fungal culture disc oa earlier* 
5&£cq replications wore kept for each treatment*
Carbon soars© tested s

Sucrose, sesfcros©, Glucose and Soluble starch*
£• infapiepco of ■gorloua nitrogen aougces on the growth of

She different sources of nitrogen were 00 selected 
as to IgcItkSg n itrite , nitrate tm& organic form of nitrogen 
(Bodiua n itrite , Potasslm nitrate and peptone respectively)«



25

She quantities of nitrogen GO'areco yore adjusted An a ll 
cases © ôcpt la  peptone la  aada a w%? as to contain 0*2 per 
eent nitrogen e^ultBlo&t ao In Csapsk* o modim* Throo roplS.*? 
cations were kept for each treatment *

Tho pH of tho meftitsm woo od̂ nstod between 6*0 ©ad 6*5* 
Tho Eotoa ms mtcoietfed at 1.03 kg/cs? for 20 miniates*
They were then Ino eclated tilth 5 cm discs of fuagd aultor© 
and incubated at room tomperatore <23 * 2*0) * After ten days
of inoobatioxi tho biooaso ms Mre'cstoa end dried at 60*0
and fee dry might recorded*

IndEtaanoo of different m  leyela of the .msdiwa oa the

$U of the Oaapel£,'e medium was ©donated wife 0*1 11
UaQS or 0*1 P HC1 to obtain jffi levels of 4* 5« 6* 7# B» 9

0
and 10* After antoelovl&s at 1*05 kg/m pressure for 20 ©In* 
the mediae ms Inoculated with 3 m  mycelial discs of fungus 
growth# Tho flasks wore inoculated at room topersiure 
(28 ^ 2#o) ©ad fee biomass separated by filtration# dried 
at 60*0 end the dry weight of the ugroolitaa was noted*

The combined effect of the following four micro 
elements on the growth of the fungus was studied os par the 
method described by GimUi (1964)*
Trace element Concentration
j?orrono sulphate 9* 10 end 20 ppej
Kaaganooe sulphate 5» 10 and 20 pps
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copper sulphate 5* 10 ond 20 ppa
Sine sulphate 3w 10 Goa 20 ppo

She eoDl oynthotlo medium (Appendix I)  eugsGQted by
Groslti (1964) m s uoe& ulth the addition of tho abovo four
trace elements at three concentrations • Controls wore also 
hept without adding cay trace elements* S terill cation and 
inoculation of the media wore dono aa in  previous casec* 
After incubation et room temperature (28 +, 2*0) for ten days* 
tho biomoeo was separated end the dry weight of the mycelium 
was recorded*

X?* Studies on tosin production by Collototridim 
ffloeogroorioiaeB»

fhe following Mono cay techniques were used in
assaying the toxin production by £♦ /tlceooporioidea  ̂ isolated
from Egflronftea horhenala.

( i)  Inhibition of scod germination
( l i )  inhibition of plizmio and radicle olongation
( l i i )  Bioossay using hoot loaves

(i)  Inhibition of seed fleroinatloa
tho method described by Vidhyosebharoa s i*  (1970) 

m s followed* Seeds of hblndl* cucumber and coupca were 
surface cterilisod with 0*1 per cent mercuric chloride end 
were then washed in throe changes of sterile distilled water. 
Ehoy were then spread in Khatnaa IJo*1 f ilte r  paper placed in 
sterile  90 m  potri dleheo at the rate of 5 seeds per plate*



27

An aUqnob o t 5 e l  of t o  toot ooluticn was poured into 
t o  plates over t o  f ilte r  p&pczv t o  t o  Si to o  were 
m toateS at roon teapamt'ure* Controls wore r®  sisul- 
tonQOuely with sterile water# t o  msfcsr of aeeQa gerninnted 
on t o  third Say la  each of t o  treatments were counted t o  
t o  percentage gernlnGtion over control were calculated#

(U ) Inhibition of roBlole and nteu lc elon^tlon
t o  etoo Of tou& te* iMndi t o  aowpea wore flrsrb ,. 

serfooe sterilised with*, 0*1 per coats morourio chlonSo 
solution and. then washed repeatedly in sterile distilled 
water# to y  were to n  allowed to geminate in etorilo potri 
d ito o  over noiot f ilte r  pep or for three days to '' tood with 
uaifosQ length of plunule t o  radicle wore selected t o  
placed la  sterile f ilte r  paper in sterile  pefcri plates* t o  
f ilte r  pep cr in each act' was wetted with 10 ml of t o  teat 
eolation# controls wore maintalsoa with sterile water#
After 48 hr# of Incubation at rocn temperature (88 ♦ 2*0) t o  
length of pluculo t o  radicle wore neasared t o  per cent 
inhibition over control were calculated*

( l i t )  Bfoasnav uafag host ...leaves
Healthy vigorous young leaves of Evfee&ioa were out 

t o  surface sterilised with. 0*1 per cent aorourio chloride 
osSt watod in at arils water* "hoy vam  then placed in soipt 
petri dishes t o  t o  test solution wan then pieced at t o  rate 
of 0.0*3 .e£L per spot one helf of the leaf after slightly 
injuring the surface while on t o  other half ca equal quantity
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of ctoriXo water woo hept in a similar easmer* Big mature 
filtra te  were placed a t throe opota on .v on e:;; Dido o f a single 

: loaf;*

A* S n flu o n co  o f  vagtono m edia on, to s ia . r e d u c t io n

V a rio u s  l iq u id  media* v ia * *  Csspds*s medium* GQoa*.s
V

sodium* -Hoot leaf extract without dextrose end Host loaf 
extract with 2 psr^cat dex&ros©* Eichord'o medium and M o*a 
median. uere used £02? tho otoly. Forty e l  each of tho different 
media woro tc&on. in 250 e l flasks end sterlXiGQd at 1*05 ho/m2 
preqourG for 20 minutes* Bio flaaiUQ wars then inoculated with 
5 m  nyeelial discs, of an actively growing oultur© of tho 
organism on- IDA*. Dhqy waro then. incubated at. room tmpernturo 
(23 x 2*0) for 14 days# Bio cultures wore thou- filtered 
and tho .culture filtra te  was assayed for toxin production by 
tho pood gomimtion inhibition bioasooy end also by casoy 
on host loaves m  dcsorlbGd earHor*
B# Snflu5act.e of verlcms carbon sources on toxin CTodnction 

CsapGh*o eo&ta was proporod and tho sucrose was 
substituted with verloon carbon sources as doocribcd earlier. 
She sterilisation ana inoculation of the media wore doao as . 
in other eases end tho Inoculated flacks wera incubated at 
roco temperature (20 <* 2*0)* After 14 days of incubation tho 
culture wao filtered and the culture filtra te  urn assayed 
for tosln production by the plusuloradiolc elongation inM^ 
bltion bloaosay and also by aossying on host leaves*
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0* Partial Tariffication of toxin
Csapol£',3 EOSlm was tsfcea at the rate of 0̂ ml in  

250 n l flooliOf cusfcoelcwed and Inooulated with 5 naa mycelial 
dioos of the pathogen m  described earlier end incubated at 
room, teperatnre (28 £  2 *0  for 14 days* 2ho growth in 
the flasks wore than filtered thron^i BhatEisa Uo.*1 f ilte r  
popes? and the toxic activity of both mycelial Gsfcroct and 
culture fiXtrato were assayed by following the method do scribed 
by Bair end EsmskrXclHie& (1973)*

Kho mycelium uee homogenised with five volume (w/v) 
oterilc netca? In a hcsogaslcor. Ehs honogonato woo centrifuged 
at 1000 rpci for 15 minutes csad the pellets discarded* She 
qupaa&satcab liquid yao rstoced to onc-tenth of the original 
volume TSJdcr reduced pressuro* ccnbinod ;dth equal voXisae of 
nottoiolf stirred well* kept over ni($it at 5*0* filtered and 
methanol rcsoved at reduced pressure* £ho concentrated 
eolation was ad Quoted to pE 3*5 with 0-1 IT fici cod ohohon 
vpll with equal voiuna of diethyl other in a eeparatlng funnel, 
Ether phase separated m& mLsssd ucll with canal voltrro of 
.5 per cant aqueous solution of sodium bicarbonate end again 
the aqueens rliaae She ether eolation, evaporated
to dryneus unflar vootm which-left- an ash coloured precipitate,
Tm tosLn in  qifLsare filtra te  zssa ©Soo- purified by the- above/
procedure* esscept the preliminary Ji€e.o£emtio&* '̂ ho residua 
was dissolved separately in a ml of distilled uater and 
neutralised with 0*1 H HC1 end or 0*1 0 5Tog concentrated
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tds&a prepared from the cycollua Is  dcoigaatGd oo endotoxin 
did that froa culture filtra te  as esoto^ia* Those wore 
blea^oeyed on i&dranqm leaves as described earlier* Controls 
uore maintained using sterile  distilled water* Tho observations 
on the eynpton development wore recorded*

b# - Transloeatlon of toxin
Ehe ability of the toxic notabollte produced by C* 

FdoeoaborioidcQ to translocate in the hoot tissue we© studied 
following tho method described by Sharon end Sbaroa (1969) with 
slight codifications*

The culture filtra te  of tha pathogen grown in Czapek1 s 
nodito for fourteen deyo was oeperated by filtration  and 
centrifuged at 1000 rpo for 15 oinuteo* Tho soporuateat was 
tckoa in eternised test tube. Healthy end rigorous growing 
tender twigo of UrtOxmrtoci uera cat and tranoforrod to the test 
tubes containing the filtra te  cad was kopt ia  position by 
using cotton* Similar twigs kept An sterile  wator served a© 
control* After 72 hrs the twigs were observed for e«y 
abaorpclity*
D« Bryslcal -properties of toala
( i)  Effect of heat on the culture filtra te

Tho method described by S&sroa and Charon (1969) was 
employed for tho study* The culture filtra te  of the pathogen 
grown la  GsspSk'e medium for fourteen dcys was ucccl* An
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oUsjoot of 5 ral of the cultm'o filtra te  was tshea In a sterile  
tost toko end flossed i t  -Just to waso i t  (at 50’C)* Another 
oat- was heated to *500*0 ©Ed s  third sot was autoclaved at 
1*03 Icg/aâ  pressure for 20 rsinutes* 2M tonic effect of the
treated culture filtra te  use assayed:, uoi&g healthy hoot 
leaves*
( i i)  Effect of dilution of culture filtra te

liiG dilation end#|30int of the toxin in tho culture 
filtra te  was assayed following the method do'soribod by iSbasaso 
end Shanm C1300)* :2bo colturo filtra te  woo prepared by 
growing the organism in Gsag#s*s taodiuo os described 'earlier* 
I t  was then diluted with .ater&Xo water is  the proportions 
of la 10 sod 1a 100* She toxicity of the diluted culture 
filtra te  t-ne assayed on hoot,leaves*

V* ^ a l’oation of faajaioidea a^ainet the mtho^en*
(a) I s  vitro evoltsation of fangiei&ee against the pathegem

-  r  * * ■ ■ * * * # ! *  i ^ i       ■■ u ^ m \ ii* iv * ,w n .m  ■■ tm m m    > » < * * • ■ - "  i * w n

She effect of the following twelve ftasgioides on the 
growth'of the ftangas uaa tested by poisoned food technique 
described by ^mtsdyer (1935) *
1* Aurcofungin-*ool * (IKietbyl-l?*-eDino aceto pheaano

2* Bavistin 
3*. BlitOS 
4* Ospton

5 • Sacerdl

eycoasaine heptane)
2 (Ketho^-ccrboroy 1 i-'bensieidasole 
copper osyehloride
“̂CtriolftorQnethyl tblo}*-tetrahydrQX&- 

thalt&ide
t îioro th&loni 1 (£ etrachloro
iQOphthalnitrilQ)
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6 * D ifo le & o n ,

7 ,  S i t o n e  M S

0 .  H i-b a s in

9* HiMotoao

1 0  i  R o v Q T a l

1 1 * I h i r i d e  

1 2 .  S i r M e

CId IK1* 192 .2-totraohlorogtliyi
4*-0yclohoxsae»1f 2. dicarbosinide
Zinc ion esd cangoneso ethylene
b i s d i - t o o c a r b s s a t o

0$ 0-di isop^pyl-S-teiayl thio**
p L io o jiia t o

SMojfcntate^athyl (1,2*-bio(9 motosy 
Garbonyl*2**thio uroido) banseao 
5 - ( 3 t 5 ^ ic b lo i^ p h c G o rl ) - ,1 -* io o p ro p y X  

corbaooyl hydrantion .
fotronathyl thiuran diouljMdo

%

Sino dlnatbyl ditMocsrteiate

Stocks solution of the fungicides were prepared and 
the 2*00111 cite quantity of each was added separately to SO nl 
of H)A m  oo to got the desired concentrations of the fungicidco. 
Fifty rnl of the poisoned las&iua was poured in sterile  potri 
dishes aad after eoXAdifieG&lGS. 5 an disc free, a seven day old 
culture of t o  fungus was out out by s, otezile ccrh borer end 
wore placed at tho contra of tho agar plates. She plates 
were then touhatod at zoom temperature (28 ♦, 2*<J>. PDA without 
any fungicide served os control. Sho radial crowth of t o  
colony -was ttikca when noxious. growth in control plates were 
noted# t o  percentage iahibitim  over control wao calculated 
following t o  foraula



33

Percentage Inhibition I »  ^ —

c ■■* redial growth in control
3* ~ radial growth In fcroatactat

(b) Inhibition of m>ore /germination
The nothod noed by Share end Qin^i (1979) vmo followed 

with slight modification. Spores obtained from ten day oM 
cultures of 0* r-loooa^orloldoa in I'M wcro used for the study* 
The sporos were harvested and a suspension was abde in 
Otarilo distillod water* Tho concentration was cd^aatcxl to 
contain 50 to 60 spores under the low power of the Gicrooeopc#
Drops of 0*05 tit of the spore suspension was placed on a clean
slide and clsed thoroughly with 0*05 ol of the fungicidal 
eolation • They were then kept in qoiot climber* Tho per cent 
inhibition of spore Gorednation was recorded after 24 hr*

(o) Field cvoluatfon of fanrdolflea a^afnot tho leaf spot 
Siacase of iivdî nnea hortcSiiia

A pot culture e^erincat was laid oat with a view to 
osaono the efficacy of different fangioldoo on the control 
of leaf spot disease of H* hortcnsla*
Day oat 3ED
Treatmaito ’60'5 funsioidos end 1 control)
EoplicatiOn 5
Pun/ticide Dose
D it h c n o  1 4 -4 5  2  g / 1

B U t o x  p  c / 1  .
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Sovietin 1 s/1
Ccptoa 2 s/X
Thirid0 2 g/1

She dcharity of the diocone t’Qd observed after the
South foot Donooon tsm  Kovenber to Pobraary. So tho pis&to 
vero opraycd at on internal of 50 daya* tho f ir s t  0]£?ayin£> 
vco given by ‘tho Biddle of Uoveobor* Sho intensity of tho 
leaf spot disease uao recoded before the spraying end thirty 
doyo after each oprayiirig-Shs intensity of the diceaao at each 
observation woo calculated uoing tho fallowing score chart 
<3?ig*D#

Croflfi SlqeaseMtGiigl fe • SSSS^BMm
0  0  H o  s p o t s

1 5 *> 10 per coat 2 «* 10 spots
2 10 -  25 per cent 10 or more apots
5 . £6 ~ 50 per cent Half of the leaf area

infected
4 51 -  75 per coat Half to three fourth

of the leaf area 
infected

5 76 onfl above Mooot oozspleto
infection of leaf 

All the leaveo of the plants under each treatment 
wore observed end the intensity of the dioeaee woo recorded.
She dioeoso Index for each treatment woo oolculatod from the 
o h D e r v a t io n o .



Fig.l
Disaass ecale of th© leaf spot duo to Gollototricim-n 
iloaospQgloi.cIog on Hydrangea hortsnsia*
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VI* Cĉ bQlxyflrat ca and phenolic contents of tho vorioue ports 
Ox tho loaf spot foraed by C# raooog^glQldee on H* 
h o r t o n g le #

The varicmo parte of tho spot foam d by C* 
rilooopDoriolclOQ on Hydrangea leaves wore erbitrerily grouped 
into -mo control facial invaded portion consisting of a 
to ta ls!} necrotic area* tho surrounding hole os& apparently 
healthy area around the halo designated m  prcbalo following 
tlain (1971)* The different tissues ware oanplod Doparctoly 
end used for tho ofcudy. Cnai! hits of the different areas 

 ̂ were out out to n  tho surface ateriliood naturally infected 
leaveo of uaifom 050 cad analysed for total carbohydrates 
end total phauolico#
(a) Total Qorholwdrates

Tho total carbohydrates in the various parts wore 
‘ dotenainod by following the nothod dooci'ihod hy 2asn and 
vj’i l l io  (1954)* One sresi of blic loaf garapXe was ground with 
70 per cent ethanol end dried in vacuus* I t  was then alsod 
idth wara water end dried with eduninlua hydroxide#

Pivu c l  of enthrone reagent (Anthrono 0,2 s  was 
dissolved in  100 nl diluto 3*2 acid and water) was
pipetted out into a thich walled pyres tube and OhiHcd in 
ice water# One ill of tho toot solution was layered on the 
acid* cooled for a further 5 ninutoa and then thoroughly 
nixed* while s t i l l  toeroed in cool water# Tho tubes were
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loosely fitted  with carlsof heated for 2 Etaiteo in a boiling 
water hath and then cooled in vote?# Biotilled water uoa used 
go blank. Bookings were tehen using a Specimen!o 20 
S^otro^etoneter at 590 cyi* The Quantity of the total 
corbohydrateo in the samples were espreaeed an ^as/g of 
sample op glucose equivalent.
Total ifoqzio3i.es

Tlio total ptxcsiolios waa detesnlnod by the method of 
Broy and Thrope (1954)* On© grom of frcdh loaf osnglo woo 
ground with GO per cent hot ethanol* boiled and filtered*
The filtra te  evaporated to dryness end dissolved In 1 nl of 
00 per ocat ethmol* An, aliquot of 0.1 ml of this eolation 
woo talien, in a boiling tube and node upto 70 s i  with water*
One ml of fo lia  Oiooiteno reagent and 2 ml of saturated sodlm 
bicarbonate were added and the tube heated for one ninuto in 
a boiling water both* cooled and the colour reed in 
Speetronie 20 Spectrophotometer wilh rod f ilte r  (645 cy i).
The total pheaolicQ espraooed as fi£/&  of the loaf sample as 
pyrogollol equivalent#



RESULTS
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RESULTS

I .  SORVE? on THE 0COUSRISK2S OP FUHSAL D1DBA3EB Oil GQMMOD 
OHDAHS32AL E&AS2S.

A one year survey conducted on the occurrcmcQ of the . 
fbngd diseases of ornamental plants grown in the College of 
Agriculture Campus,. VoXleyoni » Trivandrum, revealed that olaoot 
a ll of thea are affected by one or other type of fungal 
Infection* The l is t  of fungal pathogens observed on few 
common ornaments! plants ana their frequency of occurrence 
ear© presented In Table 1* I t  lo seen that Golletotglohugi 
gloeosnorloides occurs no the sad or pathogen in the locality 
infecting the majority of the ornamentals surveyed * This lo 
followed fey species of Corcooporq.. The other fungal pathogens 
observed were opccics of PestalotiQ. Co^ncgnfiEfi* Cugyularla 
and sooty mould. Red rust lo also recorded on two ornamental 
plants*

II*  COMPARATIVE STUDIES 03 COLLISCTRXCHUli LEAP SPOT DISEASES
op m s sever cmmmsKb m n is .

A* S.vnntonatolo^v *
1. Clitoris teraotca

Tile symptoms wore observed severely on mature leaves*
On young leaves they appeared as isolated email brown or grey 
epochs about 0*1 mx in diameter. As the loaves matured, these 
epochs coalesced together end formed greyish papery areas often 
covering the whole Xcuins. Complete defoliation occurred when, 
the infection was severe (Pig. 2).



X«oaf opot duo to gj on Glitoria

j
I





Leaf spot duo to j£# ;d.oooQv>ogloidoa on 
£2&gg

:nig .3 .2. Portion of tho f f  octal loaf lot enlarged 
Showing tho syoptomo#





13.10 i n i t i a l  ayuptai-ia appeared aa a i o l l  brown p in  head 

do to  on tlio  p irm otely  oanpound lo av o o . I n f e c t io n  io  a lo o  

avid an t ao t i p  b l i ^ t  r e s u l t in g  i n  tho w ith e rin g  o f  tho 

o ffo o te d  p o rto  ( P i£ .3 .1  and 3 * 2 ) .

3. Qgefioa&s l^i&gidgo
Tho qyiaptODo appeared a s  vary a u a l l  d o to , vthioh ooan 

anlarLjod to  a tta L n  a  o ico  o f  2 to  4 cci in  d la n o te r *  The 

o an tro  o f  th e  opoto tu rned  jro ^ id h  v h ito  ourroundod by a 

l i $ a t  brown u a rg in . Tho cproyiah w hite c e n tr e  o f  th o  opoto 

ware studded u ith  a e e r v u li  o f  tho o r g a n is a . Dymptocaa woro 

uoro ervidont on th o  upper s u r fa c e  o f  tlio  loavoo ( ? i g * 4 . 1  and 

4 . 2 ) .

4 .  G erbera .lonooo n i i

Tho o ld e r  loavoo aero  found to  bo e a o ily  o f  footed  by 

tlio  patbogan* Io o la to d  brown to  blaoh c i r c u l a r  a . o t o  appeared 

on tho le a v e s  whioh v a ried  in  o iz c  fro n  2 to  5 an  in  d i a i o t e r .  

Thooo epoto uero studded w ith  tiie  aoarvuLi o f  t i ie  o r ja a ia u .

I f  in f e c t io n  io  o e v cre , tlio  o f  fo e  ted  a re a  dropped o f f  r e s u l t in g  

in  shot h o le  aynpton ( P i g . 5 * 1  and 5 * 2 ) .

5*  lIydran/;oa h ortaaq lQ

Tho ayuEptau appeared on th e  loovo3 ao u in u to  p in k ish  

b lao i: sp o ts  w ith  jr o y  w hite een tre#  Tho oix)to v a rie d  in  o i s e  

fro n  o j a l l  opooho upto 5 cm in  d io i-ie to r. In  ocrverc in fo c t io n  

th o  o .o to  ooalcoood to  f a m  l n r je  i r r e g u la r  p a tch es  ard  r e s u lte d



, Loaf duo t0 -• clQooa^rioiaco an

I'ig .4.2. iortian of the loaf allowing tho ayaptaa 
(onlorgod





! 1 C *5 * 1 * auQ * ? . - •  - * 3008 orK U doo-£gg**gS 1SBHSB&*

rlC * 5 * 2 «  P o r tio n  o f  th o  lo o f  arxlarjcx} oliowinc
th o  qyaptou*





Plg.6.1. liydron -.a plant inf octal with JtoooourioiaeQ.

rig.0 .2 . A ainglo loaf of H. hortenola elbowing syaptoo 
of infoctian by C. a M B M a S ift*





Pts*7.1. Loo£ apot duo to c. ,■ aoooo-orloiaog on
Jnra-iiuuD aaaboo.

3'lg«?«2* Portion of tho loaf ©hawing the ayaptoci.
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in tho drying up of tho loavca# Oft<211 on yollov/iak liaio uoo 

oboorvod around tho nocrotio area* Tountj and older loavoo 
wore found to bo affoctod, In advanced otajoo tho control 
noorotlc area booaoc sroy uhito and uao found to bo otudded 

with oirmtc block pin hoodo* tho ocorvuli of tiie orjaniau, 
evoroly offoctou loavoo wither, droop down and driod up 

paronatisrily (?1g#6,1 and 6 ,2 ),

GJcwctoJB ggabop.
Tho gyaptoao developed ao pranomcad irro ja lar 0 1*0 0 0 .

Tho of footed area booouc groylah uhito uhiah wore otuddod with 
blaok acorvali of tho furiouo. The older loavoo were uoro 
severely affoctod praoaitinG o crinkled and diotortad 
appearance (Fi£$,7.1 and 7*2).

7. JoaJkiua fij.
Tho qynptocs appeared on nature loavoo ao snail oiroular 

Qj.K>6ko to irro£jular aroao, The individual spot a aoosurod upto 

on in dioaotor. Thooo opoto hod a charoctoriatic plnkiah 
boundary and a uliite oentre, In ad va iced ota^co tiieoo aroao 
tumod broun with oharac tori otic cone on. tr ie  rinjo of aoervuli 
and tho affoctod locr/co booaoo twiotod and aalforuoJ

B. hqyjiiolo^
Collototrioliun .eloooo arioidoo uao i  0 0  la  tod froa a ll  

tho oovon hooto iiiositionod abovo* purified aid naintainou in 
PDA olmto. Tho oorpholojical oharoctcro of tho 0 0  aoven 
ioolatao uorc otudlod in detail* The data arc tabulated and 
preoentad in Table 2* The jonoral growth habito of a ll  tho
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Tahlo 2. Conporativo oorpholosical characters of seven different 
fsolatoo of Oollototrlohep ffloeoeporfoiaee from seven, ornamental 
plant o*

Host Growth chnraotera 
on H»A

Conidial measusfaoentG (yon) 
Kenge (lxb) Average (2>x3)

caitori^ Greyish vMto to 14*20*17.6© x 15.34 x
tematoa black* highly fcrtsnohea 

and septate hypboo 
with on overogo width 
of 3.57^m.

3.57 3.37

ComoQ do 3 #56*14.23 x 13*49 x
■bloimmtna 3.57 3.57
G r̂denl*} 3.36-14.28 s 10.30 x
.l&soinoides do * vn -0 3.57
Gcsebera do 11.71- 14.28 x 13.00 x
.iemosonli 3*57 3.57
M ssssss do 5*36-14*28 x 13.49 x
hortanoia 3*57 3.57
Jagqiniii do 7.14*14.28 s 11.85 x
esnibaa 3*37 3.57
JMMzm  op* do 5.36-17.75 x 

3*57
8.05 s 
3.57





i e a *  i s o l  a t e

~  / *  1  ^
^  W  %

W ^ K

§  ^
( C o s m o s  d i y f iL .y i .n .c t j d i i S  IS O L A T E

^  %  

M  %
y  %

w j . cl. ^ _ a ,£ y y iA j- y t-o  c c d e j  \ s o l  a tE J ^ o c J tL .& s o y ^ C d  i s o l a t e

r d / n L L S y v i .  S A -n n d > a ~ c . I S o l ^ y e -d J a ^ S A K A ^ n .u /m  s j s . -  IS O L A T E

%  ^  

| S | ®
IS O L A T E

<E E ft  M IN ATI ON' 

d ^ 7 ^ & £ A .A .* t ^ £ A . ISO LATE _)

'5/lm
PIG: 3 CON I'D IA OF d?. o?U.o ̂ ed&d From SEVEN DirPEREHT HchST

Plants And “SE-RminAtinG conidiA of the. Isolate



43

oovan. different isolates were ooro oar leoa similer* I t  
consisted of Qeoyldb white to blockish sgycelial growth and 
the Ety’GOlitei boo to evoTGg© width, of 5*5 7 2ho conidial 
DCasurome&tQ vailed in different isolates. Conidio. of tho 
organica Isolated froa uasainiuB op* uero short or than the 
icolatoo from otlior hoots studied§ while those from Oil tori a 
tematea wore longer them a ll  -too other isolates* 2he 
msinm conidial length vio*» 15*54 î& was observed in tbs 
cggq of the Isolate free Clitoria tesuatca* The oosldia 
VToro non-septata, hyaline, oblong or cylindrical with rounded 
ends (i'ig*9)*

G*
AH the seven, isolates of £* glo 30Qrari.olfloQ obtained 

fron tho seven different host plants gore positive results 
ihea Inoculated on the respective hoot plants* Gross inocu
lation studies with the isolates of the‘pathogen govs positive 
results eseopt on Gerbem .leiaesonli* She Geffbera isolate of 
c* gloeoonogioideo has not cross infectod otlior host plants 
indicating it s  specificity to infection %  the partisuler 
loolate of the pothogem only* Sho severity of ayEptoas 
produced on the different host plants am  tabulated in fable p*



Tsblo 5* Seoulto of tho crooo inoculation. stu&ioa with the coves Gif forest isolates of 
£* nloeoanogiQiQoa.

B o a t  p l a n t  ________ _______

M r a m  Cittoria 6flaSeol.fi Gerbera Jaon&sun Jogcdmn Cogpog 
XooXeto fron Eogteaoia tezsiatea JomlnoTflea Ijoeocm l opttboo m * blgia^

33a3s m 2Sa hort<a\sla **4 ♦ ♦ *44 — ♦ ♦♦ 4*4 44

Cittoria totnatea ♦♦ ♦ ♦ “ 44* 4*

Gardenia 3asrainoide& *4 *44 +4* . 4*4 44*

Gerbena dcneoonil +4 *4 ** 4*4 ♦♦ 44 4*

Jasolmza oonbae 4*4 ** *** - *44 *4

Jcuxdnuo oi}* *4 *4 *** «» *** 4*4 44

Cosn.03
bipinaatno *** *4 *** . . *4 *4 4*

♦♦♦ Uell developed necrotic stop 
♦* Sparest developed necrotic orea 
•* Ho ô mptoa
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lit#  STOBIES OH SHS L3AF SPOT BIG2A38 OF HYBSAffSFJt HOETISI3XA 
GAOS® BY COHtEgQgaiCglPH GfrOBQSgQfilQIPEa#.

fk© causal arg&rilea was isolated cm-potato dextrose 
ofsecp purified ’bty single spore Isolation end mc&ntalned
on H)A slants*

A# IloynhoSaateal studios of the ^athoasn
t-iycslfei septate* profuooly branched# ^eyish tMt© 

with an evor&g© thickness e£ 3*37^as* She eoni&ia, war©
oblong os? cylindrical* hyaUno# nc&*s©i>t&t©-with rounded ends* 
The eonldiol mssnrosmta as© given la  Table 4* CosMia 

. coXXeotod from. FDA culturo ceasared 3*26 to 74*28 sc 3*57^ts 
(avessgo 13*49 ac 3»$7fm) whll© those £ro&- hoot tissne wore 
longer than those on H>A and measured 14*28 to 2t*48^s&
(overage 17*74 âsO • Sets© wove observed only m  acervuli 
famed on host end wm?o long*. oli^itly swollen at the bee© 
and measured 183*90 to 177.00 ûm in length (average 132*38 
s  3*57^in) . seta© ware found to bear solitary conidiua in 
rave eases*

The spore ouopcnsioiis ia  storlX© water kept m  ©loan 
glass elides wore observed for., the germination* I t  m& found 
that the spores geminated readily and in 24 hoars the gessa 
tubes attained an avenge length of % *11 p n  and in  43 hours 
77*11 p&* The gem tube ended in the production of oppressor!© 
<fig.S)*



Table 4* Comparative neaoarenGsito of ooaldia and qotao of £• jRloeooaorioldea from tho hoot Evdraogea 
hovtenola osd ei&torc (In yo&)«

Conidia Setae
Length Breadth 

itainnri Blnlnam Average tfoadocsi I-llnlcm Average
Lcmgfch Breadth 

Mosiam Ilininoei Average KesiEun lilniman Average

SDA 14.23 5.5& 13.49 3.57 3*5? 3.57 • -

Hoot 23*40 14.28 17.14 3.57 3*57 3.57 177.00 123*90 153.3G 3.57 3*57 3*57

cm
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B* Hoafrsrnnfso studloe of tho safrliQffen.
HJwsnby five plants m so tested for the imQî smiQQ 

studios of the pathogen* Ifee details of eysptoss observed 
w& the tlm  token for the syriptaa oppression arc given in 
foblo 3* Bsoept to M  fruit* castor, oas&anoa, cgooo, 3oek, 
paps^a £©a gerbera* a ll  tho other hoots gavs pooitlvG results* 
ThQ tie© tskon for qymzrtm egression irapiod with different 
hoots*

c* Growth end gparulatto of o# i&QOQst̂ riofd.sa

<i> On oront oo3i4 media
£lgbt solid media wore tested for tho r̂cmth and 

oporul&ilan of tho organism and tho results are tabulated lat
Sable- 6 (Plg-*10)* She. r©3&rass growth was. observed on 
Estate destroge sger medium* 0roi?th was visible after two 
&o$e of inoculation in the ©edl® and the growth covered tho 
pGtri dishes completely within, seves dayo* Statistical 
a&sSysls of the data fifeowed that there is  no significant 
differs©*;® in gsowfih m  potato &m&som agar* Csapsk*o agar
and Beau into© -egos?* However* these nedia wore superior to 
Saborraod̂ Q iMtisa#. Host leaf extract user* Oat seal ager, 
rdehcrd'o osar sad Cooa*© ©gar mo&tai* But there was no 
si0 si-flcarit dtffermee between OahourauS's sadim and Hoot 
leaf e^sfecb agar mediea end Oat &eel agor Hediun, But 
Qahofsas&s&'s ©e&l® was ■ aaporioa? ■ to Oat psol egos?#. She' 
different seals tested varies i»  their ability to support 
Dporolaticri ©Iso* Spomlatioa mo abundant on potato destrooo
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BaBle 3* Hoot vw m  otadieo of the potfcosea £• FXmmwMoi^m 
isolates! ires.a hozbm$L&*

Hoot Ŝ iaptaaG observed

Soae&n
Batelyirid

Brood fro lt 
m ttarfly boon 
Goo!mi

C&DtQ3?
OdEdOESDa
Cloys

Game
Cqs&OS
Euptebia
€a4&a&l&

tebera

tasyt*
Jads

GlsetiLos? to oval brow water soak©! spots
Bipooloorod mtcs? soaked eroa whiek 
spread oradtiaXly sks! enlarged

<•»

Brow mbcr soaked oreao
Srom water soaked areas on tiio oatnre 
leseyoa# t&ilo t&o terser twigo Wasm& 
a  foHgbtecl appeased

D ins teflien 
for of̂ nptoa 
espressiQa

+♦

A b littin g  of tbo loavoa t o a  tips 
m& jasssias

■m

Bator soakod browa soorotio oross
V&om water soaked oroao
A bU #.tid6 of tbo tip s  and margins 
of the losvoo

Yol3Lo«ifl& discolouration of t l io  

vMdh spread gradually.

B r o w  ti& t'O P  OGCOSGd 0 2 0 8 3

* ♦

•fr++

•Hr

4<t

♦+

< continued •*.»)



4B

fSbl© 3 eo&timea

-2**

Host

Jora&nQ
ttCESQJi

E&S0&>

Bagsya
tithocalXobim 
Sqso 
%po^ 
west Indian

Syaptoao qt>3Gwed
fine token 
for ŝ mptOQ 
QSsa?G0Bion

Brom noorotlo areas
o£ the tips sad Eargino 

of the leaves
Hater cooked areas
Water eock&d areas

«*

Brown water socked areas 
im m  water soaked areas 
Brown water socked areas 
Brown water soaked arose

■9-*
*»
4
♦
4 
4 +

4
44 
+ **

fo oyapton
Sysptsa developed ultMn three days after inGci&s&ion
%nptoa developed within fear to tern days after inoeulatioa
Synptoa developed uiti&Sa eleven to seventeen days after 
in cep tio n



Tabic 6.  Growth chorGCtorlotioa and oporolatiGn of Hydrangea isolate of £• fdtooo etcrlei&ea on 
d ifferen t so lid  aedis..

IIcc&tei

Potato do t̂roao dear

liesa. colony diameter 
on the seventh day 
of" incubation at room 
tmpovatxwa (in zan)

Oat Eteal agar 
Csapok*o

Hoot le a f  ex tract 

Bern 3aice extract agar

Mchsra’a  sadiaa
Oooa'a nodi®:
SGtasonSi’ a nedlm

Average o f 3 replications.

90*00

73*00
88.30

78.30

86.00

78.30
63*80
81*30

Growth aafl colony otaaotere
'Sporo!-'
lotion

Colony at f ir s t white* flocaoGC* 
gradually become fclaskidh white 
with, ehoraeteriotic concentric
tplags.
Colony white, Gdpreeood floeeose
Pore White*- ®ooth* flocoose colony 
with aerial cyceliun
Mycelim oaanty developed,. mtn®?&o8, 
Ho aerial nyeoliun
Grey white qyeellm oporalation 
abundant ao a  clear denarkaiiqa 
towar&o the periphery
Ilyoeliua grey m ite with paffy growth
l̂ yesliuB adprasaed 
Scanty developed mycelium

***

*+

♦+♦ Abundant eporelaticn. 
.+ Good aporelQtion 
-  Bo aporaletloa C.S.. at (0 .05) level ■«■ 3*83 ai

o
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qqgi? ssd bean 3ulco agar Ee&ia cod uaa fcmad to Be n il in 
the case of Gat meal agar* Boat leaf extract# Com* o and 
3ahcra?aufi*s agar media*

<ii) On different liquid media
sto fungus ©pea? well on o il the liquid media tested 

(arable 7>* Significant differences in the dry val$it of the 
myeeliiaa was# however# noticed in the different liquid media* 
oSao maximum dry wel^it was noticed in Bichard’ s oodi.ua 
followed by eoon’ o moatum# Statistical analysis of the data 
showed that Eiehar&*0 and eooa’ s medium were found to be 
mpm ior to a ll other media. fido* o sodium was on par with 
host leaf extract dextrose moditss* Hoot. leaf extract median 
supported only very poor 'pjowth of the fungus*

XaOfflBnO-Q of various carbon flocgoea on the growth of 
i&s q̂tho&es*

Of the different carbon sources tried# dextrose was
found to bo the best for growth# closely followed by sucrose
<Sable 8}*, Statistical analysis of the data chewed that
there are no significant difforonceo in the dry weight of
myceliiM in dextrose sod sucrose but dextrose is  superior to

- glucose and soluble otsrch*
£3* X̂ iUffiace Of various gdtroma sources on the /ugowtfc

E E ^ »  “  ~

Sodium. nitrate# the normal constituent of C8Gp£&*0 
medlm wso found to support the maxima growth of the organism* 
But sta tistica l analysis of the data showed that there are no

51

i

!
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fablo 7 * Growth oharcoteristicQ and sporulation of 
ColletotrlotiiKi frloeooporiolcloa on different liquid codicu

^  i . l m i i i i w j > w i i i i i i  n * M q * i m  r i i “M i— i ^ - i - i " i - m  1 *—

Cry weight of Growth character! at loo 
Rodim Eyeoilun (eg) end oporalntion

Coon’s modim 283 Growth very poor, started on 
sixth doy of inoculation 
spomlation poor.

Czapsh’ o 
no&im

279 In itia l -growth stertod oa 
the f£ot§ih day of inoculation 
and attained caaintEi growth 
on tenth, day*

Host leaf 
extract

43 Vary poor growth* no 
sporulsticn*

Host leaf 
extract dextrose

161 Growth very poor, no 
qporaLatlon#

Biehsrd’ o nodim 364 In itia l growth started oa 
the fourth day of inoculation 
cad attained naxlsm growth 
oa the tenth day of 
inoculation# Rycollun 
will to* sporulstion abundant#

Erie’ s nodim 172 Foor growth* no epomlatios

Average of 3 replications 

s*D* ot Co#05) level o 71 #3G



Tg&Lg 8* Influence of various carbon ooutccd oa tho 
crovth of £ . r^ooonm^oX^m*

Carbon ©ources ........
Dry weight of 

.... ..,. avaeiim im )± ^
I>GEtrOSG m
Starch 260

Glucose 275
Suor03S 316
Uo carbon oonrco •»

*Average of 3 replicatlona g*d* at (0*05 level « 38

2oblo 9* Effect of vorlouo nitrogen sources on the 
growth of £* pJogooporlolfloa*

nitrogen neurocs.. .................
Pry veidit of 

........... av.e elim  (ss^ __
Sodium nitrate $>7
Potosoim n itrite 302
Peptone PZ
170. nitro03n

"Average of 3 replications c*3).at (0*05) level » 42
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elgniflcm t differencco in the dry vaigit of mycelium in  the 
three nitrogen sources tooted (Table 9)*

P. XnflnenoO'Of dlffggmt til levels p i M t o L i i M g i

Of the various t£1 levels tested raising fros 4 to 10* 
the mftyfrrâ t dry weight of rycoliun t o  obtained In the sediisa 
with sH 10* Statistical enalyolo showed that there is  no 
significant difference between pH 8 and 6 and 8 arid 7 and 
pH 7 and 5 os$ ja  9 and 4 (Table 10)*

';‘r
0* Influence of trace (micro) dements on the ^rowthof 

Wo "mmbTiim*     .
The various trees elements need at different concent

tratload Chewed that they favoured the growth of the pathogen,.
The maximum. dry vei$it of ayoelim was obtained tilth 10 ppm
followed by 20 m& of the trace eteente. However* there la
no significant difference between the levels tooted (Table 11) ,

iv . m m tm  os toue eeobdctzoh m  cQLwomTGmB o&OBoggoaiQiPss.
A0 Influence of various podia on toxin production.

She effect of various media on toxin prediction by the 
orgonlea was studied following two bieasosy technique* vie** 
inhibition of deal germination and effect on hoot leaf*
(1) Inhibition .of need frermtention

Of the s is  media testad* a ll  of them -supported toxin 
production# thou^i their ability to support toxin production 
varied* The oenaittuity of We bioessoy technique also varied 
with different .seeds used*



Sable 10* Effect of jEl of tho sodlm on t&a growth Of 
0* g<aooo0P3gioiae.o*

£E Pry wol#t' of aycelim 0a@)*

10 304
9 190
S i 255
7 m
6 268
5 227
4 171

♦Average of 3 replications
0*8* at (0*09) level O 28*70

Sable 11*. Effect of vsrloua trace elementa on tho 
gratrSh of the pathogen

PpEL $g p  wei{2ht Of mycelium (mg)^

5 495
10 620
20 360.

*&vesage of 3 replications

C*D* at (0*05) level » 17*43
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Ili general* the toxic effect woo nasinua with the 
culture filtra te  obtained fron Frio'o medium* followed by 
Richard's sad hoot loaf oxtroot no&iuci* Tho data are 
tabulates in Table 12 (Pig.11) .

VJith regard to tjhlsdi do ode tho Inhibition of gossi* ,̂ 
nation of seeds was uniform with tho culture filtra te  of the 
above three media* tho per cent inhibition being 73.59*
Coat per cent Inhibition of ceounbsr coeds was observed with 
culture filtra te  of Frio's nodlun 70.00 per cent inhibition 
tilth Bicharfi's medium and 50*00 per cent for host leaf 
extract medium. In the ease of eogpea seeds tho per cent 
inhibition observed wore 73*4Q> 66.60 and 53*40 par cent 
respectively for the above three media.. Tho least toxic 
effect was noticed with culture filtra te  from Coon* a medium 
(PiS.1t)*
( i i )  Toxlo activity blooosavofl on best leaf surface

A water socked necrotic area woe observed on the leaves 
when inoculated with tho culture filtra te . Tho observations 
ore presented in Table 13* S tatistics! analysis of the dots 
revealed that necrotic stood produced by tho culture filtra tes  
obtained by £̂ ou3ng tho organ!omo in Coapok* o, Fi’lo 's  end 
Hiohor&'s media were not significantly different and they were 
on pea?* They ere algnificDntly superior to culture filtra tes 
from other media. Control (sterile  water) has not produced 
any n?orotic spots.

3
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Sable 12* Per doat inhibition of sorolnafjion of vegetable 
soofla by the toxin pro3noo3 by £• glOQ03fiogi<&&9a in  different 
media (Observation taken 78 bs* after incubation) *

Ilodlua Bhicdi Cnotsate Gowpea

Goon* a median 46.67 6*60 20*00

Csapek* a EdcHim 50*11 46*67 40.00

Erie’ s nodlna 73 #59 t€0*00 75*40

Hoot loaf e&traot 
median 70.59 . 59.60 55.40

Hibbard*a nedlus 70.59 70.00 66*60

Control
(Sterile water)

- - **
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of tho necrotic area produced 24 nr often? incubation) •

^Average of 6 opoto

Bianoter of necrotic
tle&lua area (am)*

Coon*o aeditsa. 2.67
Csapel!*'0 Eedim 8.83
Hoot leaf d&trect nc&Itsn. 2. S3
Hoot leaf estreat dcntroco 2*20
Si?io*o median 8.00
Hicbard*o ne&im 7*83
Control (Sterile uater) •

C.D. at (0*03) le^el a 1*95



B. Influence of various carbon coupceo on toxin. jroduoUon.

The effect of different carbon eourceo on toxin 
production, by the orggaiom was; studied following tho bioaoeay 
tcchniQues* via.* effect on plumule and radicle elongation 
and also by Ate effect on host leaf #

(A) Effect on radicle and plumule alonmtlon
Tho different carbon sources tried varied In their 

capacity to support tho production of the tost© metabolite 
by tho organism#

Culture filtra te  frca medium with doxtrooo as carbon 
oouroc gaw tho maximum toa&c activity ao evidenced by the 
Inhibition of radicle and plumule elongation in cucumber end 
cowpea seeds. The maximum toxic activity was detected with 
culture' filtra te  containing flueoso as carbon source in the 
caoo of bhln&l seeds# The data are presented in Table 14

<2?ia#ia).

( i i )  Toxic activity bioaasaved on hoot leaf surface
Water ooehod necrotic areas developed in the inoculated 

hoot leaves # The average diameter of the no orotic area are 
tabulated in Table 12# All the carbon souroeo tested induced 
the excretion of toxin* The maximum necrosis was noticed 
with culture filtra te  from media containing glucose end 
dextrose# But cnalyolo of the data showed that tho difference 
between the various treatments was not significant*
C# Partial  msrlflcation of toxin

©io partially purified cxo~ and endo-toxino



fable 14. Effect of various carbon sources on tosin production by £ .  /?loeocnorloiaco biGosooyed 
by tJio radicle and pinnule eloasoticn inbibitioa o f vegetable seeds•

nhin&l " “  ''dnouEibor ̂  —  *GoypcH"
radicle plunnla radicle plunolo rsSiolo - Ktusolo

Carbon
sources

Mean Per cent 
inhibi
tion 
over 
control

I lean Per cost 
inhibi
tion 
over 
control

neon Per cent 
Inhibi
tion  
over 
control

Kean Per cent 
.'inhibi
tion  
over 
control

I loan Per cont
iaMbli*
tion
over
control

IIgou Per c a t  
isb ib i— 
tion 
over 
control

Dextrose 1.G6 50.43 1.11 25.50 0*45 71*34 0*40 78.84 3.00 36.84 0.91 59.20

Glucose 3.34 28*94 0.93 37.50 1.49 5.10 1.05 74-44 3.31 30.32 0.77 36*40

Sucrose 1.23 75.63 0*09 40*27 1.55 15*29 0.02 56 *61 3.27 31.16 0.88 29.60

Control 4.70 1.49 4.57 1.09 4.75 1.25

CD
O





fablo 15* XirCluenco of vurlouo carbon courcoo on 
toxin production (Obaerratioii after 24 hr)«

Carbon oouroe Dicaoter of
nocrotic orea 
(m)**

Bestroso 6.83

Glucooo 7,15

Sucrose ^,83

Control 0,00

51 Average of 6 spots

c.D* at (0*05) Icvol o i . 9o
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were toloassoyod fo r  th eir  toxic effects# Both egg** end 
cnao-toxiao inoculated on healthy host loaves developed 
necrotic oreos g o  in  other cases# Tho cado*rtoxln govo th e  

aasicm ncorotio reaction on hoot leavers* The diameter o f 
tlio ncorotio epoto developed ore given In liable 16#

B* ^ronoloootlon o f toxin
$hq eat twigs o f  Rydran̂ CG dipped in tho toxic 

metabolite of the fungus obtained by (plowing the cu?gcnieaon 
Osapefc*o sodium* exhibited visible alterations in the 
morphology of the leaf# After 24 hr the tips end margins of 
the lores’ leaves lilted  and drooped# fho ttiole Xeavea 
coHapeed gradually# After 48 hr efoplcte wilting end defolia
tion of tho twigo occurred# 2ho toaoe of the twigo dipped in  
culture filtra te  elco showed diqeoXomtioa and rotting# She 
twigs in  the control eeziee regained oo such even after 4G hr#

B* Shvsical nrcmerfclSQ of toxin#

(1) Bffeot of heat on oalturo filtra te
fhq necrotic area acveXopod on ifrtemgea leaves by 

eenplsa of culture filtra te  which wore variously heated 
ore presented in  Sable 17* I t  can be seen that culture 
filtra te  even after boiling at 100*0 developed nooroeis on 
host leaf# However the essptose wefco not so pronounced ee 
i7ith  untreated filtrate# She. toxic effect was oaa&sus 
with untreated raw culture f iltra te . Uhe data
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Sable 16* Hffeet of .Csqt crO rhao»frOKlna on hoot leaves 
(Necrotic area on boat leaf a fter 74 hr of inoubatf on) •

foxln SiaGoter of necrotic area
(eeq)̂

Eso-tosda 4.50

PrxLo-toidn 6.G3

®AVG2?agG of 6 spots

Sable 17* Effect of heat on tho cultnra f i l tr a te  
(Observation after 24 h r).

Sanpleo
Siaaeter of necrotic 
area (cn)^

Haw tovdn 8.67
At 50*0 6.17
At 100*0 4.67
Aufcoclaved 1.50

■'‘•Average of 6 spots
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revealed that tho toslo principle produced by tho pathogen 
can withstand boiling*
(ID  Effect of dilution of culture filtrate,

The tosio effect of the culture filtra te  oftor dilution 
are presented in Table IQ# The data showed that tho toxic 
effect of the culture filtra te  was completely loot with I j IQO 
dilution*

v* op fuhgicides agaieqt tub leap spot m s m
of mm,mm. noTimmu. caused m ccaaEEOTgichOifl
GWmmvrLWivBS.

(a) In vitro oyalmtion of faarAoldea neaimrift the oatho/san

Tho results of the effect of various fungicides on the 
radial growth of the pathogen ©re tabulated in Table 19 

(Fig.15) * All fungicides tested wore found to inhibit the 
growth of tho pathogen* Complete inhibition of tho growth of 
tho fungus was observed with Bs7istin» Eltasin* Eildothene#
Thirido and Sirlde at a ll concentrations* They woro aigalflcently ' 
superior to o il tho other fungicides tested* There is  no 
significant difference between tho above fungicides.

Cent per coat inhibition of growth was observed with 
Blitos at 7000 ppa. end there mo more than 90 por cant 
inhibition at a ll  other ooncentrationa tried* However* tho 
effects Of BUtox at 5000* 40009 5000 and 6000 ppc, were on 
per* The inhibitory effects of the other fungicides were not 
appreciable even at higher concentration* Among the 
fungicides tried Bi thane M-45* Hovrol and Doconil wore the
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Table 18# Intensity of nsorotio area developed on 
Hydrangea leaves by bioasoaying diluted culture 
filtra te  (Observation after 24 br)#

Intensity of ftocrotio area 
I'ndber of spots observed 

Dilution 1 2  2 4 5 6

Uadilutod +* +* ** **

1#10 ♦ ♦ -  -  ■** 

1l100 — * -  •* —■ ^

-  Ho spots
+ Heorotio area upto 3 co
+* noorotio area upto <M0 no
++♦ neorotio area > 10 no
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Table 19. la  vitro effect of ta^loidGG on the gpoirtfc of 
C« glooospc^oMo_Q (Poiocned food technique).

Treatment
Concentration 
of tim&Cl&Q3 

(E0Q)
Hoaa colony 
dlaneter^ 

(la  dq)
Sep coat 
inhibition 
Gver* control

1 • Aureofungia Sol. 12*50 67.83 24.63
25*00 64*17 25.72
50*00 47*76 46*93

100.00 14*67 63*70
> 200*00 13*33 85*19

2. BsTiDtln 250 0*00 100.00
500 0*00 100*00

1000 0.00 100.00
2000 0.00 100.00
5000 0.00 100.00

3* Blitos 5000 4.70 94*77
4000 19.06 97.93
5000 3*33 97*30
6000 3*33 97*30
7000 0.00 100*00

4* Captoa 500 42.20 53.11
1000 35*80 60.22
2000 33*80 62.44
5000 30*70 65.88
4000 30.70 65.08

5. Bocoall 500 70.00 22.22
1000 58.33 35.19
2000 41*33 55.00
5000 57.00 50*09
4000 34*20 62*00

(Continued..*)



67

Se&Xs 19.eonnlime0
-£■*

Ccmmtz’auion Kean eolcmy Pes? c® t 
of fms$oiti03 aiaaslior* a&Mbitioa

iSraatnmt (la  m) (mss- eoztosl

6* SifoX&tca 500 48*00 46.67
1000 22.6? 74*61
2000 11*33 07.43
2000 10.00 63*89
4000 7.83 91*20

7* Biihs&o K-45 500 90.00 0.00
1000 00.00 0.00
2000 90*00 0*00
2000 88.23 18*26
4000 67.17 31*44

■0* K&iaito 25 0*00 100.00
30 0*00 100iGO

100 0*00 100*00
200 0*00 100*00
200 0*00 100*00

9* Uildotbono 500 0*00 100*00
1000 0*00 100*00
2000 G.GO 100.00
2000 0*00 100iOO
4000 0.00 100*00

10* .BofsstOi 2P0 90*00 0*00
500 76*22 £6*50

' 1000 67*82 26*20
£000 67*82 . 26*20
3000 61*12 43*19

(co&timiQd***)
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Teble 19 ccmtiiToaa

TEcatoonfe
Concmtratioa 
of faaglcl&ea

(b®q>

Keaa colony 
fiisnoter* 

(in no)
Par cent 
Inhibition 
cvar control

11. Uhlriac 300 0.00 100.00
1000 0.00 100.00
2000 0.00 100.00
3000 0.00 100.00
4000 0.00 100.00

12* Zisiae 300 0.00 100.00
> 1000 0.00 100.00

2000 0*00 100*00
- 3000 Of 00 100.00

4000 0.00 100.00
13. Control

i

90.00

0*B. for comparison between fnasieifieo w 7.59^

c.$* £02? coDpô loon between levolo of to^loMGe 5 =* 3*391)
Off Witfc, C0nt2?Ql 5
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least effective against the pathogen.

(h) Effect of fungicides on inhibition of spore termination.

All fungicides tested except Rovral and Ziriae
inhibited the spore germination of C. gloeoanorioides
(Table 20). Complete inhibition of spore germination was

noticed with B lit ox at 5000 and 6000 ppm. The per cent
inhibition va3 aero and 12.50 with. Rovral 500 and 1000 ppm
respectively* while with Ziride the per cent inhibition was

7.75 and 12.50 at 2000 and 5000 ppm respectively.
(c) Eield evaluation of fungicides against, the leaf soot 

disease of Hydrangea hortensia.

The data on the f ir s t  observation* prior to fungicidal 
application* on the leaf spot disease were not significant.
The effect of fungicides on the intensity of the leaf spot- 
disease was talien thirty days after the f ir s t  spraying and 
the data are given in Table 21 • The data showed that a ll  the 
treatments were better than control Blitox i s  found to have 
the least e ffect. S ta tistica l analysis showed that there is  
no significant difference between captan, Thiride, Bavistin 

and Di thane M-45* They were on par, bat they were superior to 

Blitox (Rig.14).
The observations taken thirty  days after the second 

spraying showed that there was no significant difference 
between the different fungicides. However, Blitox 1b found 
to have the least effect* All these fungicides significantly 
reduced the intensity of disease as compared to control.
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Sable 20* Effect, a t funoloidco on the Inhibition. of oporc 
gemination. of ,0* pXqqqorbrlolfleo (ObDere&ticm after 24 hr)

81* Concent £er cent
l?o. PoagloidOQ tra il on Inhibition

Cpim) over control

t* Am'oofimoln col* m 58*35
50 97.25

2. Beryl atin 1000 98*67
2000 96.50

3* BlitOS 50G0 100.00
6000 100*00

4* Cepton 1000 90.05
2000 92.27

5. Baooail 2000 93.90
3000 100*00

s . Bifolaton 1000 81.23
* 2000 82.23

7. Bithmo ti-45 2000 73.80
300Q 72*6?

8* Eltosin 50 94.00
100 96.09

9. iUldothoso 1000 £3.34
2000 87*34

10* Bovr&l 300 0.00
1000 12*90

11. thiride 2000 01 *54
5000 92*00

12. sirido 2000 7*75
. 5000 12.50

15. Control 2.00
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Table £1* SSfcot of foogiQldGO on tho Intensity of tho leaf 
spot disease of H» kortenala caused fcy £* ^loeosr^rloldoo.

Hesa intensity of infection
31* Pua$Lci&es Before 30 daye often? 50 days after
fto# spraying f ir s t  spraying second

spraying

1. sithaae i4**43 0*875 0.591 0.289

2• m to s 0« 966 0*596 0*367

3. Bavlotin 0*86? 0*272 0*125

4* Captsn 0*612 0*166 0.111

5* Thlrido 0.035 0*£66 0*194.

6* Control 0*907 0*974 1*359

G*J3* at (0*05) level » 0*42
C«D, at (0*05) level $ 0.42
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VI* CABDCHTDEAIEB5 ADD HIHK)X*1C CGnHHJTQ OP VABXOUS PAH2S OF 
2SE X>3AP 0FCH FOIU10) BE COLLBXOmteH&l OhOBQSFOHtOXSFO 
Oil EKMSBA horhmea..

She changes in tho clieoical eonotituento* vis** total 
Carbohydrates OKd tOtol phe&OlioS UCTG CStimted in tho three 
regions of tho leaf spot* Ilio data ahowod that there wag a 
seduction in both, total carbohydrates end phenolico in the 
neorotie orea whoa compared to the halo and grehclo region 
(Sable 22)# Shero was no change 4a tho total carbohydrates 
in the halo and pro halo region* She phenolic content was 
scginoa at the pro halo area*

Sable 22* Chmiosl constituents of the various parts of the 
leaf spot caused by £* ploeogoorloidea*

Chemical constituents ( ng/s of leaf
s a m p le )  1

Area Hotd carbon Hotel phenolic
affected hydrates .

necrotic 

Halo 

Frewhalo

5.00

10*00

10.00

7.00

16.00

22.00
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DISCUS 31 Oil

Tho survey conducted on the occurrence of the vorioue 
fdagal aiecaoeo of different omeGentol plants cultivated In 
the College of Agriculture* VellGyeni revealed that 
Collctotrlohma /&oQ%oorloidss CEeaa/i end opecloo of Coroog^^i 
Altcrnorla* ffeatgjptia and Cpgyatela were the ooxson patkogsmo 
which caused the different loaf spot end leaf blight dioeaooo. 
*Ehe poriodlool observation Bode for a period of ono year 
ohowod that out of the thirty five planto observed* twenty 
four were fovaad to bo infected by c ,  f?loeQauorlolflea (fable 1)* 
Out of these twenty four planto* the following thirteen, 
ornancafcal jd.an.to uero new records for thio organise* Alnlnia 
bv>* Bauhlnla tonentooa (ilg*16)* Gaomlbinia
■nulchorrina (PiG«W* OodieewEi vorlogatira (PIg*18)* yosgoa 
Mulnnatus* Olitoria tematca. Gardenia .iGGDinoldcg, Cathorcntucu 
rosous ($ig#19)* liassaeada rhillnica var, * Aurorae'* Huosacnda 
Khlliulea ,ms*, 'Queen a irlk it1* rnrravo eaotica (Pig*20*1 cad 
20*2)* Quieouolio Inflloa (i?ig*21) end Tabexmaenontana 
coronarla* However* tho perfect state of Coilotofrrichun 
plooooDorioMoo* via** Oloxnerolla clramlata Spanld and Sck-r.eUk 
has beoa recordod previously fros India on Bauhlnla varie^ata 
by Slooiao 0964)*

Species of Collototriohun other then £* /?looooporiol,fl eg 
were already known to occur on none of tho hoot plonto included 
in  tho present survey* such ao Collototrlebum cojloai. Roagel on



loof spot* duo to C * /̂ loeognorioldeo cm Alr&nla ere.

n a *  10*
Leaf opot &m to £ . /-ifosoaaorloiaea on ?}grhlrd£ 
tosmtosa*





i»eaf opot duo to c. £AttBSasSS%SMSk 011 QsQqolijinJLa
s a to r a m *

Pig.17.

Tlg .10*
bcaf Qpot duo to C. r̂ QQO.QlK&X.QidQli on





_________________    * S f t 0 0 0 2
120 BHpfotSw'lScS^rr •*$ ot oup $od© joo*j

•6fBU





*1 Loaf opot due to C, ^oeoo;»rioideo on
Unmma saatiss*

PlG. 20.H. "oaf le t allowing; tbs ajTjjiton on 11. onotion.

I___





Pie* 21.
■̂ ecu o*ot due to £ . ^Aoooo.oyioidQa on ulsauAllfl indicn.

Piii-22.
epot due to ^_qotgloij^ ££• oa -a^gniq. /ias-inoiaog.





LcGf spot due to Cgm g aijQ.ifi £2 . on ^mbggcla orccta.

n & m  25*
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aepjarla :oxb. (X’ovgL cad 1i)64)s oDLototrigXujB

oqpoI qI (y d ,) botlor c lloby oa Xjdlgcua varlomt e  2££.
T:lotau Huall. and Jgotoa e*. (1^1 end randon, 1y66j 3in$i 

and Qiansa, 1/?0;| Collototrloaua v aric^ Vau 3in#i Upodbycy 

on CoQiaoar maria'siV.a; I>* (3av£i find u pally ay, 1264)$ 

l o ^ o t o t r i c a ^  douat i c y  f .  n > . I5̂ «

on Clito rir. tsrneifrafl (Pavel. nod tndsbopGdbyay, 1365)$ on 

unidentified cpesies of coUototrlonu* on •gtligpcntlxag ro&gug 

(M r.fear, 1367)5 CoUgfrrtgl&aa gaaU&M ’ iln^i on

l.-jp&rz a o t ic a  (PorgL cad 1364); e ^ a ls !

3yd, on rulociuaUo idflifia (~aadoa and RLXgraai, 1961)$ 

JoXIctcta ia ^  oapaioi 3yd, on ifeflaa

(LaL and XaaSan. 1367)$ ^LSBfitoS ar'3* ®*« r *
nnd _» tabor:̂ iq^oii'uQmoaj *uvft> a ; Xob<tfnafe3Qftje£Q£  S&S&qi&a 
; oy, VJuCij I’tnrgl and -paddyay, »oC4 )•

'..’llacw 0963) rooorl cd c. la rf ooot #U&c&39 of .Iron* ;cq 

I'nrt.cna&a firea India oauaofi by a upooiee of do XlQwOtid.payy* 
f^wed* <1 3 4 3 } « iw i« 4  .oXlctcty^o:^- toflaMVsag no causing 

Xoof opot dioeooe or nflyaragi* Iw^tiaslg. in 'cwroeo, ?he 
Mrsngan iaolatc of 'O lotoirlckw  fror. Indin and 'omooa 
ooiae uitMn the xraicr of iollototglolgru nXouo  ̂ or io Idea no 
idanfcified by C .ivl. (I'llnon* 1365). Hnunv&tf* t>he correct 
identity of the Indira; isolate Jmo not boon f>"tablidbei by

(19655 on tiie jrovad tl-at no csroso inoculation. otudioo 
vorc aoxrted out.



F i S .2 4 .

Booty oould on tTaQulnuci op .

Ifc.G.23*
iooty nouM on ularaaXio Indlca
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Atteopfco to identify species of otiids? posers of 
f&agi recorded on the various omcE^ital plento in t&o 
p?©sent stis^r woro not lasdo olodo the stn&jr noisily 
centrea. oymaa o. Stes&m  of SggsagEsaa
ynto observed in the present survey on o suaber of ornacental 
p to ts mob. m  ^mplonln P^M ^Siy^SS

CMtosla. teaaaafcea*. fajUaraiQ pj&m§ Ijsr^Ucm. 
ba3.cagj.aa, Jasmiam raasaaifXoaam on& ffftbass&^Maaa ^jrcng£l&, 
&mg thaoo plpnto* esnspt Os Aasclosla caliCG^iaqfolia« 
osa lagga eoaplag& opcodes Of Qproosr r̂a hm o oXroody bees 
rsporboft*

F*0* SCO OS

(Safe*- t3S2) ©n& os ©solo
(Ssfoal* 19S6D|, ^  5fi5BSgBS&
tTOpt.oa Patch* oa Clitoris tegastss CSyto# 1913? %dera 
end j&HgOj, 1929)1 ca^spoga ^l&xg&lae -C âaaswcB? os

La mjloboXia, (CM&aarh'sa?* 1959bit i Gpgooapora.
t«H o# fgtnsahlpna Satsc&ara ana G* no;1toal 

Cooke* on Inimtlcne Im tentna (MeSas* 1939? HeBae* 1037? 

eMaaaraor* 1939 a ;3o7ir4n end Sh tosG laete* 1933)5 
Cercoarjora dagpialGoia guile? & Cbupp* os Japrfesa. officinale 

CParBdska?* 1364) s gogsoancm t^rm m on^m m : Shiraa. 6 
CorinSu os Sejbeaiagsqaftepa eoronarla (Cbupp* 1053? fbirua&laebas? 
end Govta&n* 1933? aaa^&swGSi gfe g&** 1970) cad £* 
ta&ersmsagntc&aff XI ft 9* Syd, on £* h^eyem, (Poodo end 
Patworftaa* 1966)*
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La tfSTQ QtJOO&VQd on £

pomoal of llto ra teo  aravsaSGd that m  opoeioo q£ ti&jm&g&St 
uo?o 2»gM&& m  t o  e&ewo t o  vssfteuos of jaae&ggta •

orocta CB45*.a3) ODs^ma dtonG t o  iasrostisafcioa vo&o nm  
boot soeoxds t e  to s s  orgmixa ŝ* Sooty om M sgagcdoa oa

also »o» £0003$©* Pastor ©Mios. to it o t if y  t o  csacal 
orgasltsaa esro aotooasy*

Otoo £* r^.Q.ao:ate^oiaoe was -otorrol m  si «Q@oQa 
poto£Gn oa t o  m^ox&ty of t o  ©sseeKaato $tet©  in t o  
locality* a- SetoXe& ©toy oa t o  co^pas^tiTO d or^ slo^  

co& iato& saiolty  o f to o  $&to£m «se o&g'ste! oat a© e& to 
o n to r dotoiXol iafom atioa m  I t s  inherent vi&&@ooo 
poteatlaX* ISDwaoves?# £* nrlooosm^oidos i s  Isaowa to osuao

, A

Oiseaso© oa a ©asahe? of asa&oaleaXXy- iapoatsnfc crops ^ sto tlas in 
S*?oat loss la  i&sala* tim  stv& lm  eoafcsotel la. to© Laboratory

im t o  S ie c o o s o  -tug t o ©  Q ^ icas* via*.#, ©iov©#- m t o g  oad 

oatmasori iiayo rotfoisloa t o t  ,£. f̂ 8oaatoo& to caaosa 
ocs&cu© diotoQO o f to o o  epioo crop© reouXtia^ la  hoagy looo

j&teBBMgito gaa&t A* f ia n ta  « a  A* M te iS A  « »  laeogpaea
oa Ocrhc-ra by I'tiXto&a <1972) sad £# x^sfoffoaja© togato  oa

«a im a* %&&&*
S|>ocioo of jg@as^s&a °h £fis& (Pis*22)
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•jCpâ G gqg. 50J  poGU -$jsa •tHT f f i p S f  guo q$jpGig f̂awffcsSSft 

•nPMSSq W&a&£§M ♦ffaorasp’ ♦SSpragfnoS?
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blighting ia found to occur alcoot throughout the year. 
Homological otufly of tho loolnte of Hyforengoa. hortcnala 
showed that the coni&ia neaaurod on the average 12*49 s  
2,27 Sewafla (1942) reported the qonldlal mecaurenenb 
of Colletotrlcbun h^drangcoeao 12 • 12 x 5**7 ftx  while those 
of Colletotrlchm op* reported by Vliloon (1963) have a 
ooaidial oiso of 12.9 -  22.3 x 3.6 -  2.2 ^in) (19.3 x 4.4 yan). 
Cloth these isolates of £ . rlooosporloldea cad those seven 
different isolates described ia  the prcacat study oLgq ocase 
within the range of £ . gloQosporiolflcs described by tiosdue 
(1971) (9-24 x 3-6 sod other iOTCeti&atbro (Prasad*
1962} Yaradefflâ an* 1S64| Agaihothrudn end Mapa* 1966}
Hilsoa cod Josh!* 1966} Lola and Baa* 1969 cad Iiarondra 
ct s l* . 1974). la  its  pathological reactions alco the 
ioolate bUh@vqd uoro or loos in  the essoe naanor ao other 
isolates of £* reloeoonorloiaos. Hence the identity of the 
present isolate fTcan iivdrsmee. vos confined as £ . 
r&ooo oporloidoe» Itether detailed studies woro carried out 
using the isolate of £ . gloeoouorloiaea from Hydrangea

properties*
£ . gloeooporloideo ie  a versatile funguo* which has 

a uldo host range. The Hydrangea isolate woo artificia lly  
inoculated on twenty five consort plants* All of the© 
reacted positively except on Gerbora* broad fruit* coator* 
cacao* yoci:* cardGaoa and papaya* Sapota end Host Indian

to bring out its  biological and patholigLaol



cherry which aro artificia lly  infected oro new boat records 
for thlo organ! sa*

fho fungus was sblo to grow well os a amber of eossaon 
oalture nodia* both solid and liquid# Good growth sad 
sporalation was observed with potato dextrose agar follows 
by csopefe's ec& bean t̂dco agar medlm (Seale 6)* However*, 
there was no cjporelaticm. on oat seal* Host leaf extract,
Coon* o end 3&botu\cud * o nolle* She best growth and abundant 
speculation was observed in Pi.eharS*e broth nodim* In boat 
leaf extract broth, the growth m  well m  pporolatlon of the
fungus were poor* She studios, therefore reveal that the

. } 1

fungus reghlreo certain epoolfio nutrients for growth and 
oporulatlpn whioh possibly ore supplied la  the synthetic 
oodim and in nature ere oa&o availeble oom&iumt to the 
.advanooEmt of Infection*

Of the carbon eourcos tried* beat growth was observed 
with dextrose end sucrose,* Sucrose has boon reported to bo 
the boot carbon source by thonao (1939) for Goilototriohan 
falcatuia arid also for £* caugioi (Puroira^* 1956; Hair, 1972)*  

Beet growth of the organise in the present study was recorded 
idth sodiuG nitrate ao the nitrogen source* Other nitrogen 
sources such as potassium nitrate and peptone also supported 
good growth* Peptone end potassium nitrate wdre reported 
to be best nitrogen source by tbrnm  (1939) sad lisnotoPlGbnoa 
(1941) for 0. foioatam. Hair (1972) reported m^onimi nitrate
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oncJ eoaitsa hitrato ao tho nitrogen. oaurceo which supported
vN.

best growth of c* capaicl.
Good growth of the fungus was observed with a pH

rouging &Q& 4 to to# Growth was msiEiya at pi! to*
HQOo2n*i8bion (1941) recorded 4*5 to 3 ao the optisrun pH for
jG* jf̂ Loeoemopioldog» A of 7 ao tho best condition for £*
oaoolol was obscfv^ by DurairaS <1956)* Bitterly (1998)
o b ta in ed  b o a t growth o f  G lon orsH si o fa/ ralata  a t  a  pH ran g in g

b
fron 3*5 *? 5#5» London £sad Chandra (1962) recorded good 
growth and oporaLation at pH 3*5 to 8*5 for aiongrolla. 
olmulata, A pH of 5*3 to 6*5 was found to be optinun for 
growth end oporulatlon of £# fqlcattga, (Aliened and bivlnssracia 
1974)* Shough certain workers have reported good growth of 
£* falosfcap* £* caaalol end e*. clmolata at acid range a* tho 
orgonioa under the present study preferred neutral or alkaline 
range of the modiua for good growth* She data s l do showed 
that tho organise exhibits two peaks of growth l*o*» ill 7 
and 10*

Sho traco elaaento conbinationo of iron* aango&ooQ* 
copper and sine sulphate* at 10 pp& was fourd to bo the 
boot for tho growth of the fungus* She growth was depressed 
at eoobinationa of higher concentrations* She aono of foot 
was noticed by Singh and Prasad ( 1967) whore a conbinod 
effect of sine and congancco was found to influence tho growth 

£* /&oaooaorloifloo isolated fron oltrua end nango*
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Vtsrimao leaf spot ftsagl haw been reported to prepuce 
t o i n  vitro (Vfoe&ler and £nhef 1963; tfood*' 196?? Oaeas*
19691 L'ood ot al** 1972)*, Speoloo of CollefeoMletel haw 
also boon reported to produce such tosie Ejstsholites (wq!£ 

and flowers* 1937; ©cotasn* 196Qj Earain and E&s* 1970$' Hair 
and Bm ^ssi^m xs 1973) ♦ Graduation of toi&e metabolite by 
<&* gloaosoorialdee was reported by Sharaa end Shorm (1969) | 
JGnsr&hans2k gsfi Hueoin <1970)« Aa Olahomtivo study on toa&a 
production by spool ca of OcllotbtricliuK m& done by Ooodasn 
(1960)* Ho isolated a  toslm fton the ohlturo filtra te  of 
coiletotrlchDn fasom sad sssasd i t  m Oollototln*

She tegas produce! toslo metabolite whoa sroltectl .on, 
different broth osOim* Cmstffc9®* £*lo#%  E iataa 's sM Hoot 
leaf extract tsj&tk trcsso fcuni to bs ®ood- for tbs production 
of tosio astabolitoo* She culture filtra tes  ofcosred ios&s 
■effecta whoa bioassayed on. the hoot leaf* Culture filtra te  
ton. Gris's msdima showed nsasshsasa biological activity# In the 
present study I t  is  notice! that in- fric*s  rce&Vum the ggswtfc 
of the fangos nas Gcanty on! its  sppralstlon mst poor*, I t  
Id X&heXy that media which ore not favourable for growth as! 
apornlatiQii Elicit be conducive for tfco production of tos&c 
metabolites* However* this aspects needs further study for
■qonftaafciCBw

Different fungi are known to prefer different moaie 
for their growth ossl tos&n production* Shos Ckohhsn ;( 1.9 6 1 ) and 
Ghoitea (106 4) reported Richard*□ modius was the host for the
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probation of toxic metabolite by Pusarlian prthoocgrog, yog, 
oicori nnfl Asohohyta rabojL, Hois? (1972) reported Frio* a

‘ 7
zso&txm cm the beet for tho to Kin product ion by Collototrlohun 
cagoioi. Sucrose and glucose m  thp carbon aourca oupporting 
the best toxin prediction was observed with the preoent 
fuagaB* The oone Imo been observed by Hair (1972) for £• . 
capgici* T&q culture filtra te  hap been bioaosoyed by tho 
rcdiole sad plumule olongation. inhibition bioasooy end also

botln
by inoculating on host leaves* Inhibition of gemination of 
paddy coeds and elongation of radicle end plumule uae observed 
by Uair (1969) with culture filtra tes of TrlohooontP DQdvlohil* 

The toxic principle in the culture filtra te  was found 
to bo thermostable# Tho toxin property woo not completely 
destroyed even after autoolaving the filtra te* Thermostable 
toxins were oboervod in tho culture filtra te  of Ptioorim 
GOlonl (Fobmy* 1923)} HolDinthomx?rlua riotorlao (IdtsenbergoTp 
1919)5 CoiletotrlcUua fuoeup (Goodman, 1960)} Trlohooonls 
poflylotel,!  Cflair»l969)} £♦ f&OGoaporloiflea (Sbaosca end Sharaa, 
1969) ond £♦ .capotcl (Hair| 1972)*

iJsaPoin sod Qmprahash (1968) found that the oulturo 
filtra te  Of Asueraillus oven after outoclavlng,
inhibited tho gemination of onion ooode eusgcsting that the 
toxic principle is  highly thermostable, Culture filtra te  of 
c m nlogosî ogioAdGg boiled at 100*0 for 10 sin . was Ices toxic 
then unboiled culture filtra te  whereas that sterilised at 
10 lbo for 15 Din* rooulted ia  significant reduction in
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toxioity (S tem  end item #  1969)#.
Uoir (1969) found that tos&c principle in t o  culture 

filtra te  of 2Hc3zcmni0 acflwlifeH. mm mtivo oven after 
boiling at 100*0 for 20 niuutes 02? satoolercins at 19 lbs pressure 
fa® 20 minutes* t o  decrease in the toido effect was noticed 
ultli dilution of t o  coXtore filtra te* negligible or no effect 
was noticed by Heroin and £agrC19$9) with decrease in t o  
etom tratioa of toxin. visible effect of the translocated 
toxin was observed in t o  p?eaaat study to n  t o  out twigs were 
teemed in toxin solution, fh o  uptake of toxin won observed 
by Heroin and Das 0 9 # } 1 tom a and S te m  (1969)? &a® and 

’ B toffer (1969)#
|n vl^ro ahudieo conducted oa t o  effect of fungicides 

revealed that the complete Inhibition of t o  radial growth of 
c* ./aoeosporloiaes was obtained with Boviobin# & itoin* 
HlMothoae# Ti&ride and Stride (Sable 19)# t o  above ftmgl** 
ei&aa were significantly superior to t o  other fasgioides 
tested# All those fateeidoo wore else effective in t o  
inhibition, of contain! gemination of t o  feaguo* Complete 
inhibition of t o  090m  gemination was obtained with BHtox# 
while with Stride i t  was only 7*75 end 12*50 per cant at 
5000 sand 2000 ppB respectively. Btkelenbcoa (19645 reported 
fiangitOido activity of Sfneb and fhirsa. for Colietotrltsfciia 
lln l* Mm et# nX* (1970) reported Boeonil 2707 and 
Orto&ifcXatsa to be toxic to 0 . gloqooporibiaes in ig vitro 
evaluation. In t o  present study both to o e fungicides were
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loss effective in tho inhibition of tho growth of tho fungoc 
thoo^i Daconil is  found to bo fnagi toxic in tho spore gerai-- 
nation te st. Dlitos woo effective in tho compile to inhibition 
Of oporo germination in the present study. Amreofungin-aol* 
Ucvistin, Capten* Bacon!!* Eitosin* llildothano and ThirXde 
wore also effectives in "ilrMblting the germination of qporao* 
Heroin end Bonigrahl ( 1971) reported good inhibition of the 
conidial ge&Eiinatlon of £• canoiol ’with Siren even ot a 
concentration, of 3 pjo-* They found that AtreeofirigLir-eol and 
Thiroo were effective only at 90 ppa* Gupta (1974) proved 
Aureotegin^aol and Breotan to be meet efficatlouc in 
inhibiting the spore ©armination of c . nlnoratsgi. The J3  vitro 
effect of *£hiraa for the oyeelial growth of c . reloeooporlolde» 
vm  reported by Saracwatby jgg.. (1975).

Xn field asoay of fuoglcidec the seen intensity of 
infection after each treatment wee presented in Table 21 • The 
date showed that o il the fuagioidso tested wore effective in 
decreasing We intensity of leaf ©pot warn ccapered to control* 
fhe reculto after tho f ir s t  spraying showed that except 
Slitox n il t3io other fungicide© wore effective in rodeoing tho 
loaf spot., Csptan io found to Is© the host* Statistical 
analysis showed tint o il of mom were on par. Cspfcan (0.2vS)t 
fhirldo (0*2j1)t Sowlstitt end bithons !W0 (0,2^)# Tho
results of the soeorid spiking Showed that there waa no 
significant difference cson& these fungicides* All of thorn wore
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oc. par* HcbonaM ot jgl* (1953) reported so il drenching with 
^air-on to rodneo tho chance of Infection &ae to ColXatotrighija 
tabacom* Hor £♦ csoglol UMraQ. vno the boot aatl^roopiratoiy 
fangicld© (Sshcom o|j q l»* 1975)* Cbaaifom end Bnhrn (1977)
reported BifoX&ton end Bsrlofcin followed by Bltono 11*45 
gs the noet offoatlvo fungicides for tho field tria ls  ©goinofc 
0f cangict* Genesee e£ £ l . (1975b) reported Dithoao M*45* 
Baconil end Benonyl to be satiofootory for controlling the 
aieseee inoitefl by £* fdoooB?x3Plol(Iea.

Changed in total carbohydrates m& total phenolic© 
in t o  tarloua regiono of t o  spot fcsned by £• ^losooporioldoq 
ss Xccsrco ehowod ostiaed decrease in phenolic content
in  t o  infootod area, t o  apparently healthy s2?oa eroiand 
t o  ©pot© (the pretolo) contained acre than three tinea 
phenolic sateriQls to n  tho central necrotic area* fhe 
control portion contained only less corhohydrataD then the 
other region©* Decrease in phenolic content and oagaa? 
content© in Infected regions i© hnô n to bo a cosnon feature in 
a jwcibsr of loaf ©pot diccoooo (GhandronQban et £ l»t 1967s 
Han Dayo! mad <5e>ohl# 1967s Johnson end School* 19571 

2bln& §& 1977)#
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m & m t

A eurvey for a period of one year was conducted to 
study the occurrence of fftaggl diseases on camon omosentol 
plonta ĝ oyn in the gardens of the College of Agriculture* 
VellGyani, frivantasn. Colletotrichua rloeosixreloiaeQ forss 
the na^or pathogen effecting nadority of tho oraanaatal 
plants# Oerooapora ot>** ffestaiotla im** Orer^glaria sp» * 
Gomm&mm. oa»» Sooty nottSd cM rod rust yore the other 
fungol pathogens observed# te if  spots and tftlgbfe do© to 
0* f&oeooporleldca yore noted for the f ir s t  time on tlio 
following thirteen onrnraontolo vis*# Alnlnia cjp*,

Oosnoa MpinnsitoG* Qlitoria tesnatea* Gardenia .laoainoldoqft 
Cathargmtbuo roasus# nuas&enda TMUnfoa vsr. *Aurorae*» 
Ehioosen&a pMllnloa var» * Queen pirlMJ>* # ntarram esofelea# 
Quiocmalie laflfoa pad S&hogaocaactotcBia coronarlcu Of the 
other fungal diseases noted in the present study leaf spot 
duo to OtsmoB'siam on# on As@loaia ealieorioofoMn# Alterasria 
op* on tfaBoaanfla thflinioa var« ♦Aurorae1* H* tihlllniea vsr*
* Queen airfh it* # ffcatalotla pn» on Gardenia jtasainoldeo and 
Santas lancac&ata and QoarmasnQro. so, on giuznbog&ia. ereota 
are new host records*

%mptosatoio^r» norjholois? end oalttsroX eherncters of 
ocvon different Isolates of £# floeoB'oorlQidea iron Qlltoria 
tegpatea# Coggod binlnnatuq* Gardenia daaalnoifles#. Gerbora
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-Jamintm sambas* Jasainua og* and' M i m  

horfeenola wore made* $ho pathogenicity of £# 
was established on tho respective hoot pleats* by following 
Eocb’ s populates* £* <?loooo?ci»ioiQea isolated to n  Gorbogn 
.laoesonli ©howod speoifiolty in infection# All tho different 
isolates of £* ^loeosooriQideo used in tho present study 
compared woH in i t s  growth habit* norjhoiogioaX* cultural 
and physiological chsractoro with those of Collototrlotea 
nloso3t>orlol&03 reported in literature*

An isolate .of 0* ^^gporlofdos*. to n  Bydmnffia wad 
used for farther studies* eost*raace studies using twenty 
five different plants showed that pathogen was able to

v

infect aXnoet e ll tho plants tested except seven of than* She 
possibility of the ornamental plants acting sa collateral 
hosts for the pathogen was discussed* Of the host plants 
tested* sapota aid Best Indian Sherry fora new host records 
for the pathogen*

Shyeiological studies of the Hydrangea isolate showed 
that the togas was able to grow on a hushes? of solid end 
liquid media* Potato tefcrooo ogor, Ocapefe'o agar and been 
juice agor were found to bs the best solid media* while 
Bichard*o broth woo fotsad to he tho best liquid medium* 
Sucrose sad dextrose m  carbon sources and sodium nitrate as 
nitrogen source was found to be the bast for the growth of 
the pathogen* A pH ranging from. 4 to 10 was found to bo 
conducive for the growth of tho pathogen and combinations of
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Iron* nqaganeoc# copper and alno sulphate at 10 ppa supported 
good growth of the organise*

Studies 021 the production of t02$ic metabolites by 
£* l̂oGoaporioidGe gave positive results* Of the different 
eo2^m media tested* Fric*©#- Blehsrd's sad hoot leaf cscfcnoob 
broth uom  found to he good in supporting tosin prGftaotlcm* 
Bloaocsy using vegetable scads like bhladi# ouctaaber and 
Gougoa seeds gevo positive results end the tost© activity 
could ho esprecsod quantitatively by studying its  effect on 
inhibition of growth of plumule and radicle# Sleorotio effect 
ca hoot loaves t*cre also observed vtom the tosic principle 
visa inoculated on the detached host leaves# vMch also has 
hem utilised as a blosssoy teofcnlque* 2c*ic effect of the 
culture filtra te  ysm retained even after autoc2aving* tbou^i
the effect uas found to be slightly loos showing the thermo- 
stability of the toxin* But on dilution the culture filtra te  
loot i t s  tosio property*

In vitro svoluatien of fungicides on inhibition of 
mycelial growth of tho pathogen Showed that complete 
inhibition u&o noticed with Bavistin# Eitasin* Mildothsnej, 
M.ride end &i.rlde* AH those fungicides wore also found 
to be feagttoi&o to geminating conidia also*

A ficM  t r id  conducted Showed that Captcsa (0*«$) 
was the nost offoctivc fungicide in  controlling the Oieeaso* 
On sta tistica l cnalyoiq. i t  woo found that Gapton* iMrido*



89

Baviotin, Bithaao 11-45 m& BUtos uere on par*

Studies on the content of chemical eonotitueata like 
total oogare eaid total phonolies on the apoto formed by 
Infection by £• ^ioeooaorloiaog on Ilvflranrtea revealed that 
there was a aaxfcod decrease in the total angora and 
phenolic s in the necrotic area when compared to the apparently 
healthy region*
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Appendix I

Sean ^uioo ager media©
7

Bean 3uice -  215*00 nl
Agor ©ger “ 10*00 q

Si stilled water -  1000.00 nl
Pinal pH * 6*5

r i
Coon's csgca? BodXna

Sucrose -  7*20 o
Dextrose -  5*60 c
Ilogaeeitn anlriiatp -  1*23 q

Potasoto dlhy&rogen
sfcosgfcatp -  2*72 g
Potasolm nitrate *  2*02 g
Agaa? agar -  20*00 g
Distilled water -  1000.00 nl

Pinal £G ♦ 6.5

Csapck'a agar nod t o  C$hon* 1910) 
Iiagaesto oulph&to -  0.50 g
Pipofcaaoiun hydrogen.
phosphate -  1*00 e
Potasoitci chloride -  0.50 g
Parrot© sulphate —- 0*01 q

Sodim nitrate ** 2*00 g
Sucrose — 30*00 g



Agua? cgaa? ■ 20*00 g
D istilled  water -  1000*00 ©1

Pinal jH ,♦ 6*5

Host extract cgsf oodim

Hydrangea leaves *  200*00 g
Agar Ogo3? ■. *  20*00 g
Distilled water -  1000.00 jal

, Pinal |2I j* 6*5

Hoot ostrsot dextrose agar aoaitaa

Hydrangea loaves -  200*00 g
Dextrose — 20*00 g
Agar agar **■ 20*00 g
Distilled water -  1000*00 a l

Pinal pH J  6*5

Oat seal agar ©Gditaa

Boiled oats -  60*00 g
Agar ogar -  20*00 g
Distilled water -  1000*00 wX

Pinal p£J *, 6*5

Appendix X continued
•0-



Appcoais 1 c m b im & X

Potato Oextroao agar noaitu

Fo&Lea aod gUceft potato «* 200*00 Q
Foxtrots ~ ■ 20 *00 q

Biatllloa ifator *  1000*00 sal
FtesX $1 *. 6*$

Bi<&ae&, si agai? .etoaisp (£sIie@>. 1923)

Foteostea nitrato *  10*00 &
Potacsttaa cill̂ Oŝ ogeo
jfcaspiaato # ^*00 &
tlsgaopftei oolphato ■* 2*30 E
$&bsA& oaSoa&ciG 0*20 S
Otsô ooa *  90*00 g
Distm sa mta? ' r  1009*00 ni

mw& 6*3 •

Se!ximt3v0 asss? so a ta
Gluods© ** 40*00 $
feftptOfiQ 10*00 g

agsa? *  29*00 g
MotiUoa mt<& -  1000*00 a i

F£u£& £B ,♦ 6*9

Sm oai Sota?cQ Oooic of lataatoi^  eserolsos 4a SOd&t Pathology* 
Sotsebo !5cel£ oosoittoo of the /tagastcm i^rtopathologlcaX 
Society* pp#360»3oQ*



Appendix I continued
-4-

S&ie* q Dediuo (I&lnglG end Schoffer# 1963)

teon im  te fe a te  -  3*00 g
AononiuB nitrate — 1 *00 g
Botasaltsa dlbydrosen.
phosphate *" 1*00 g
I-kaguQDim sulphate -  0*30 g
Sodium chloride -  0*10 s
ea lc to  chloride -  0,13 a
Sucrose -  30*00 g
KangSneoo sulphate *  0 *01 g
Ferrous solihate -  0*02 g
Bario acid -  Q*oot g
Copper sulphate -  0*0001 g
3iaq sulphate -  0*0001 g

■ Distilled water — 1000*00 ml
Final jflH *, 6 *5

Bmi' synthetic mod t o  (Ora&Lti* 1964)
Baerose -  30*00 g
Diessi^nim j&oestiatQ -  2*50 g
Dipotassto puoephato -  3*00 g
Ferrous eultlsato ** 0*005 g

ticnganese fralpheto -  0,003 s
Copper sulphate -  0*005 &



SJLncs suli&atG 
CGlcirm earboaato 
Malt Ô t̂ GCy 
DiatiHeS uater

pH -  6,4 -  6.7

Appcaxiix I caatiraiod
—5**

0*005 G 
5*00 0 

5*00 G 
1000*00 E l



Appendix IX
Aaalyots of vorionco table

(Growth tel different solid media)

Oouroo i c i t + iJf Of Jit!*u
l&iether sign!- 

F.-yalue t leant or not

Total 1885*33 23
Treatment 1739.00 7 243.43 27*01 Significant
to o r 146*33 16 9*13

Banking Te t
î iyiiiiii ■«** 'mi

3 ‘■s.___ t&
Tjr hi”'H__ ia % V

Appendix in  
AnaXyalo of vsri&neo table 

(Growth on. liquid media)

3ouroe
— Mm4 in ii I i ■ wii

Total
Treatment
Error

6.3. Of tr
V&etlier si03i* 

F.mLuo ficoat or not
232368.00 1?
213111.33 3
19256*67 12

42622.27 26.56
1604.72

ilgalfioaat

Hcsl̂ ng Ttj T-j



Appendix IV
Analjroio of variance table

(Growth on vserieucj carbon soutcgd)

S o ta ro e 3 . 8 . as m
W h e th e r  Gicnt 

1? . v a l u e  f i e a n t  o r  n o t

T o t a l

T r © a tn G » t

E c r c r

4 2 3 7 9 4 * 0 0

3 0 5 1 0 0 * 0 0

3 0 6 8 6 , 0 0

2 4
4  9 6 2 7 7 * 0 0 . 

2 0  1 9 3 4 * 3 0

4 9 * 7 7  ^ i ^ i l f i c a n t

S a s h i n g  ^ 7 ”
“W IT) Ijl ffl

^ 4  3  2  5

A p p e n d ix  V  

A n a l y s i s  o f  v a r l o n e o  . t a b l e  

(G ro w th  o n  v a r i o u s  n i t r o g e n  e o u r c e )

S o u r c e ff l .3 . d f  m P , v a l u e
M o t h e r  s i g n !  
f i c a a t  o r  n o t

T o t a l

T r e a t m e n t

E r r o r

3 0 1 7 6 . 9 5

3 0 1 0 6 . 3 0

7 9 9 0 . 6 5

1 9

3  1 0 0 6 2 . 1 0  

6  1 3 3 1 . 7 7
7 . 5 6 S i g n i f i c a n t

Bashing ty  2g



Appendix 7X
Mal̂ oio of verience table

(Growth on different pB levels)

Source s.s* 6f tlS ‘ Pmvslae
Mother e i0 ii* 
ficant os* not

to tal 410309-50 20
Sroatent 372696*19 6 62116,03 83*12
Error 37613,32 14 2686.67

m Biam  ^ ^we—
*3

~*F % w—— ig 6̂ 2 ±y

Appendix 711 
Ansl̂ roio of variance table 

(Growth on various trace elcsente}

Oouree s.s* a f s© • F.vaXuQ
blicther algnl- 
£Loaat or not

20tsX 23931.66 11
Sreatsant 31520,66 2 15760.32 58.63
spror 2411,00 9 £67,08 ■

MHEXflG ' f2 T5 . 2̂

I



Appendix VXII 
Analysis of variance table 

(Effect of different nedla on toxin production)

Source '8.0*■ af m
Kbetbar oignf- 

F .value ficaat or not

total 510*40 41
freatsent 412.57 6 68*76 24.60 Significant
Srror 97.85 55 2.79 -

Homd-ng tp "  
a2 % %

rn ip.
‘ 3 X1 " ” *♦ S7

Appendix IX 
Analysis of variance table 

(Effect of various corbon sourcoo on toxin production)

Source D«0. af m E.value
tJhotSier sigoi« 
fioaat or not

Total
freatant
Ssror

246*86
126*46
50.50

23
3 65.48 
20 2*52

25.93 Significant

Banking Tg ^



Appendix x 
Analysis of variance table

(la  vitro evaluation of fungicides on tho growth of 0, dloeooflorioi&eg)

Source s*s« df MB i? .value
i.hother signi
ficant or not

Total 167813*94 102
Troatsoat 184226*44 60 3070.44 104.41 Oigaifiaanft
Betvcoa
fungicides 153518*45 11 13956.22 474*60 #»

Treatment ‘

7a
Control 11663*21 1 11663.21 3.71 • »
Error 3587.50 122 29*40

Hanking ^  ' %  26 “4 T1 T5 210 T?



Appendix XI 
Analysis of variance table 

(30 dsye aft os* the firs t apraylns)

SotSKJO 8.S. d£ M3
Whether algal- 

P .value fleant or aot

Sotal 5,217 17
Dreatmoat 8*536 S 0*507 8.89 ^igaifleant
Error 0*682 12 0.057

BsrMng *2̂ % *3 21 t 2 %

Appendix XII 
Analysis of variance table 

(30 deye after the aecond oproying)

Source 8.8* m LIS
Uhether sigai- 

P .value fice&t or not

fotal 4.249 17
Srcatceat 3.562 5 0,712 12.49 Significant
te o r 0.68? 12 0*057

Etwkins t 4  $ 5  ' I 3  st s2“ %
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A survey was oor&iootod to otudy tho otxwrrciioo of 
fxm£jpl pathogens on comon omoGontoX plants grown In the 
College ccnpuo* Collototrlchm /aocoaporXolflosa Cergpgpora 
J22«f ffooto&gtla J2B*» Cogrmoê orG gp»» Pogyalogla .on,, Sooty 
mould and rod ruat were tho common pathogens noticed# Of 
thooc# leaf opot diocaso duo to £• rdoogaoorloidcg fosms the 
mâ or dlooaoo affecting sonority of tho ozBomantal plants# 
Symptomatology# morphology and cultural characters of the 
aavon Isolates of .£* rd.ocooiX)rloideo goto- aaado# fho eharoestc* 
riofclaa of thooo isolates compereo well and agreed with those 
reported in Xiteraturo*

Among tho fungi recorded on tho various ornamental 
plants# thirteen fora now hoot records for C# f&oeoBporloifles  ̂
ono for Cercoouora on*# two for AltersarlG on,# two for 
Pootolotla sd* cad ono for Corvnea-nora op# Comparative 
otedy on tho morphologic al and pathological characters of the 
ogvgo. dlfforont isolates of 0* fdoposporloidDg were mode# 
Detailed studies wore conducted with on. isolate of £♦ 
fcloeooporioidos from Rvdran̂ oa# a common ornsEmtel shrub* 
RootoKange studies conducted with this isolate showed that 
tho pathogen can infect a  number of economically important 
crop plants# Sapota end Rest Indian qberry which infected 
when artificia lly  inoculated wore new host records for this 
pathogen*



Potato dextrose sgsr, Csepek’ s agar and bean ^uice acor 

were found to be the beet solid media .for the growth of the 

pathogen* Among the liquid madia tested* best growth was 

observed with Biohosd'0 broth* Beat growth was observed with 

oucroso go carbon source* sodium nitrate as nitrogen source 

end a 10 ppm concentration o f traca elements euoh os iron*
1

jaaagoaGad# copper, and sine sulphate in  combinations* A pH 

rouging fro© 4 to 10 supported good growth of the orgaaiecu 

Toxio metabolite produced by the pathogen was able to 

inhibit the germination percentage of vegetable seeds lik e  

bfoindi, oueisatoy and coupon* Bodtactloa in  radicle sad plumule 

length in  those soodo wore also observed by the toxin treatment*

The culture filtr a te  applied on host leaves oloo produced 

necrotic lesions* Toxic effect of the oultura filtr a te  was 

noticed oven in autooloved cooplcst walls with inoroosing dilution 

tho offoot doorcased*

Sn the i& vitro  assay of fungicides, B&vistln* Kltasln. 

lliXdothsac,. Thirido and gi2ido showed complete inhibition of 

mycelial growth* Gcnidlel nomination inhibition was also 

noticed with the00 fungicides*

A fie ld  assay o f fangiolclcs on lo a f spot of Hydrangea 

iiorfcenala showed that Gapton was the best in  reducing the intensity 

of the disease* S ta tistica l m alyeio showed that Captsn, Tfcirlde, 

Bavtstin* Bitheue M-45 end Blitox were ‘on par*

Considerable reduction in  the to ta l carbohydrates and 

phonollco wore noticed in  the diooeeed areas when canpored to 

tho apparently healthy areas*




