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CHAPTER-I

/NTRODUCTION
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~ Tomato is one of the most popular and mtritioms
vagetable crap grown through out e'm world, It is genarally
grown in almost all the hame gardens and in a large percentage
of market gardens and by Truck growers. Ag a procesaing
vegetable oxrop 4t assumes £irst rank ameng all the akmk

Pow products attain to themselves such a great
variety of usos in gomsral as does tomato. It is one of the
mast common calad vegotables and 48 also used to prepsre
asoups, pickles, catchups, sauces, and other miscollaneous
products, Fram the mtritiomal point of view, tamato fruits
ave well known a8 a source of onviched vitamins, ascorbic
acid and mineralas
The native homo of tomato is Cent¥al America and

South America whore ft was woll known and highly prized
~ prior to the discovery of america., Thus 4€s use is very ancient,

according to Sturtevant {1939) and Mo Cue (1952), the
earliest montion of its use was by Mathhiolus in Italy 4in
1544, It was known in Gesmany, France, and otheyx ﬁu‘ww
sauntgies prior to 1600, The first roferemse to the use of |
&tates by Jetegrean 4n the year 1761,

24 in the Uniteq



Tomato is generally consideyed to B an important
vegatable erop of tropical elimate Mh requires a long
erason to produce prmwe yislds, Usualiy it is considered
that botter tomato Srop ¢an be raived when the ssil pk is
rolatively lower than 4t being highor. The yields may be
increaced when the pH ranges betumen § « 5.5, Exporimental
evidence has even rovealed that yields may be increaced
%o an extant of 4.2 tons of fruits when liming with 3 tons
dolomite lime ston® per acre was incorporated in to Pulton
loam soil which had the congental pH of 4.8 ( Sayre,1947 ),

ko many other vegotable coraps tamato plants are
also parasitized by a nmbor of phytopathagonis microw
organioms belonging to cath category e.g. fungl, bacesria
and viruses, Under ideal conditions of meritional supply in
the soil and optimal enviromental £actors most tomato
varietics grow profusely with extonsive vegetative growth
and fruit devolopment, as well, Such factors arxe also suitable
> and parasition of a m&m.y of
pathogons which m&y come in contact to the roots,  foliage,
shoots of dovoloping or dsveloped fruits. The primary ssurce
of {noculum may be soll or the seed, Typical and same most
jamoh examples of widely ocourting tomato discaces are,

- @arly biight, late blight, wilts { fungal or baotexial Ye
damping off, leaf spots, leaf curl, masaie and £ruit rots ete,
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Such diseases particularly in tropical countries have been
considored to be great limdting £actors to minimise the
tomato prodaction, Tamato beding a delicate vegotable which is
casily perichable after harvest when kept in storage or in
the process of transit, Soveral storage fungd @.g., maulds
are not uncommon to caus® significant deterioration to
tomato fruits aftsr being picked from the plantse

Dring the course of a curvey of vegetable diseases
in a vegetable gaﬁan around the camgus of Orissa University
of Agriculture & Techmology, Blubaneowar a fsuit rot was
dotected daring the momth of pebruary in the current gear. .
sime the symptoms exprossed only on the green fruits were
rather umaial than othexr common tomato a&eaam pmaleat.
in this region it drew the aeteu&mnmeetom
systematic imvestigations. Honte tho theais problem herewith
.w&lt was chasen to condict a series of Anvestigations
relating to etiologys mmmamaty and host rame us the
pathogen, Purthermore, tha causal organien which is a fangas
wan fdeontifled, its morphological characters wore studied,
fungus after boing isolated in pure culture was grown on
selected merient media so as to determine the beot
mitritional source fof 4ts growth and sporulatione Effects of
fow carbon and nitrogen, saurces were devormimed on the degree
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of growth and sporulstion of fungue which was found to bo
assooiated with the tomatod £amuit rot, The influence of
temporature and pil on growth, sporulation and conidial
gemaination of the fungus was alao determined 4in view ¢o
lcarn their optimim levela,



CHAPTER-II
REVIEW OF LITERATURE



Tomato plants and fruits in a particular area ore
known to be parasitized by a large mumber of fungal and other
disoages. tue to these, heavy lagssvs ocoonr gonerally in the
ereps which are grown particularly in tropical countricas
Evon the earliest 1iterature conserned with an ascount of
tomato diseases and cheir control in the journals of plant
pathology has made yoforence to Some importnt tomato dissases,
Singe the problem Gealt in this thesis relates to a dry rot
é&aem&ﬁq only a salected roview from the available umam
4s sncladed concerning the disoase ineited by Cladosoorius
memmmvmmmmmmmmm
found an assoeiation of Cefulvam with tomato, mereover ,
different common names have heon given to the diseass in
various countries. During the course whan Literature was

ManmmmmMMQmﬁ.ﬁemtmm&ew
Wuafmmmammrmsaﬂ
parasitic on tamato,

‘wobber (1922) deseribed that the priceival dlsease
.ﬁnmo&schma@aﬁ&m@o.%ﬁsﬂmm&aamaw
SAadasoexiy bRAFWRd in Dormmaxke




| Bawley (1922) gave a short degeription of chief
tomato diseases in -his paper "Tomato disecases® in Englani,
out of these diseases mildew of tamato caused by Cladosmerium
Salvum was onde -
Hanaford recorded tha leaf mould diseass of toam
caused by Cladogparium Sulvum in 1923,
Adam (1935) recorded the occurrense of tamato leaf
mould, o disease of glass house grown tamatoas caused by
ladogporium fulvum 4n south Australia, Bosides, he aleo gave
ammwmuammmammsm.
Rochman (1935) gave a brief and popular secsuant of
wag £irst tima recorded ia Poland in 1930, Simce thon 4¢
has beon obgerved some times even in epidemic foxm at =
sovayal localities of that country both in glasz houses and 4in
£ield, thus canaing serious domage to the crop.
wie (1977) found by utilizing o light and seanntng
electron microscopic study that infection of tomato plants
was caused by vizslent and avimulent xaces of Cladosnord:
Slvap 4n Netherland.
me* {1977) in Kentucky ( USA ) studied the reaction
of 23 cultivars of cucwnber
2ade ' e Presence of gpore




Cirulli (1968) roported the physiological specialization

gparium falvum 4o Ttalys, He described the racial
compasition of 49 isnlates £rom groon house grown tomatoos
from differenmt regions, Monofactorial races (0,1,3) were
found in 28 isolates and mixtare of two monofactorial races
in 15 lsolates,

Boukema (1978) identified a now physiological zace

2ladospariom fulwim in tomato and made considorations

in the mamupulations of rosistamce genes, Race D of
¢ladosporium fulwum ( Rulvia Salya ), originating in Belgiun
mmmwmmmaﬁmmaﬁs. Degres of
) recistanse was studied in response to méeraz gonas,

tosks (1679) Adentified vases of C.filwum
on tomate which wora grown 4in Poland, Reactions of tomato
varietics to several rucos vis, 1.4 and some from Metherlands
was tesgted, .

spangler {(1924) carried out mlmaz am mmaax
studics of the tumato leaf mauld fungue, Cladosportum
In culture the fungus fermod mmbrous small, alnmg spherical
spaves as woll ag tho typical bicellular ones. Both kindg
germinated m.mzy and gave rice © sinilar mycolia whish i




continious conddia wore formed, inaddition to the elongated
oneg, with ome or less often, 2 septa, The conidia were

in branching chaing, connectad by shozrt dcthmi and sometimes
as many as gix chains of the round and small oval type
doveloped from a single, large, elliptfcal conidfum, The
conidia gorminated rapidly after baing kept dry during

4th Jamary to ist May. The minimum temperature during thio
period bodng 20°C. It 4s posaible that the larger bicellular
spores wore xeally fragments of modified conidiophe

- Paylor (1924) found th2 suitable conditions for
disease dovelopment, He reported that tomato mildew
2ladospordum fulvum) was essentially a glass house discase
!amaea by Ansafgicient manxeuon. high temperature and
a staturated atmospheree
 bosor (1924) reported that at Pillnies (Saxony )
w-‘a Wm in a m hmm woxe attacked by
Cladooporiug fulwwm chiofly during the abmxmuy m
waeher in early Wuly.
~ srown (1926) dotermined that the Mmmmm
pxwoamw daring hot weather and alundant rain, espoeially
when it causes erscking of fruita,




- winspear, Pstlethwaite and Cotton (1970) determined
that high lumidity favoured the dovelopment of Cladosperi
falwam, Enviroments both physically and bdologiealiy
difforont were obtained with humidictats at 90 and 75%
relative umidity 4in 0lase house maintaining two temperature
regimes, legs infection occurred onh tomatoes grown at a
constant temperature of 20°C, |

According to Brown (1926) a stem end and center rot
grown in Texas and Nebraska during recent yeaxss The susts
usually started when the fruits were ussally groen, lut 4t
wag usually noticdable until they bogan to turn colour, Whon
wmmmwwagmmlw roand the
stem end, or the £fxuit may aimply bacome a oiokly colour.
‘When cut opon the placontes wers found partly or entirely
decayad, and the diswased portiens mm hard brown or in
ripen fruit an almost black mass which ecadd be sepirated
intact £yvom the surrounding tissues., The fungs Gladog paxium
- S« was inoculated €o green m tomatoes and 4t ahowad the
stem end  and contre rots. Thia give positive racults anly
after repaated trials. Groen tomatoes were favourable
than ripen tomatoss owing to the lowoy mww thas favouring
the dovelopment of the diseage,
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. wit, (1977) rxeported that ¢ when tomato cultivars
carrying the eﬂa gene suseptible to raves 1,3,3 and immmne
=1ladasparianm w and tho ef, gsne

( Tmune to races 1,2,3 and suscptible to rate 4), were
inomulated with these rasas, no difforences wore observed
4a groweh botwaen eompatible and incompatible eombinations
during eexmination, cubsequent foxmation of gunnex hyphae
and stomatal penctration, Runney hyphao did mot chow
irectional growth towards stamatae Penctyation usually
occurred on the 3rd mmdayoﬁ m&mmm In compatible
rambinations tha fungue mw zmmmxaﬂmcﬁma in
closo contact with spongy mesophyll ¢ella, Among incarpatible
combinations fungal growth was arreated 12 days after
porotration and confined €o stomata and suxrounding cells,

Salmon and Ware (1936) reportced that the primaxy

' @ladosporium Sulwim was apparent in the

cotyledons of recently potted tomatoss
indicated that tho sall was the primary source of infection,

spurr (1577) roportod that C.gladasporotdos (Fresen)
mwmwammwwnmwm in froquency as
an endaphyte on leaf tissues of grape, pruit, smwet aim,
gycamons, tanito, tobatca,squash soybeans and peamitsin  noreh

was studied, Parasitiom wag




=lim

favoured at 219¢ and high mmidity. Gormination was S0%
in water of 100% in O,1% Tween 80 in 24 hours.

Both stomotal and direct penetration of tobacco leaf
tissues were obseyved, Mycelium grow onleaf surface as well as
in mesophyll tissuas of leaves. Conidia were produced on leaves
3,7 days after insoulations The fungue was eomaam a common
ard" eaxly ostablished enop!wue parasite of homcm |

| Harvey (1970) studied the spore prodiction in
g With the tasts conducted on the culturos of

in humid airx,

N (‘3.9‘?9)' dotermined a poasible role for
- eamatine in the varietal specifie resistance of tomato

: um fulyam, By an assay of hyphal axtensimithe
glycoalkaloid was shown to be toxic to Eladasporiw :
( rulvia m }o Tho Gogroee of toxioity mm on pi and
mum status of tho agsay mﬁﬁm Tomatire expreod both
fungistatie and fungicidal effects and caused an irreversible
loakage of electrolytes fram hyphae,
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A mmber of workers have attompted to control the
disoase of tomato, caused by Cladoohariu Salwvum by using
funglcides.

Ebben (1969), applied Denomyl as a soll dromch
oced the disease incidence, howover, some degree
- of phy’@@&mti@.&ty“‘waa also eansed by this compwmand, Similarly,
&mponam of Benomyl ond one of its derivatives, BeCally to
contral the dlgecs2 by sall dromh application was mentioned
by locke and Croen (1973)s | *
Kankam (19573) jevaluated two Maneb fungicides viz,
Dithane M=45 and Dithans Z.78 which appreciably controlled
Jones (1974), reported that Mameb,Zinc and copper
formulations amd euprie hydroxide alone controlled the discase,
howsver, the latter chemical caused some phytotoxicity.
Cirsulli and Montemurro (1975) dmmmﬁ that few
systemic fungleides viz,Thiophorate methyl,senmmyl and
Triforine ammwlv checked the fangal sporulation in |
Sladospariym fylyim when the chemicals were applied as soll
ﬂmtﬁh or as lﬂaﬂ sprays Puogitoxic activity was mmg by
translocation fxom leaf to eaf by Mlophorate methyl
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(40-700/100ml) which controlled the disease completely,
however, Benomyl at 60g/1l00ml controlled the '&mas@a
similarly,Triforine (70+100g/100ml) gave a partial control
and Triadimofom gave no control by such uamlwauau,



CHAPTER-III
MATERIALS AND METHODS



MATERIALS AND METHODS

under imvestigation was icolated from an extensively Anfected
raw tomato ﬁiutt « collected fxom a kitchen yarden of
Blubanesway at the vm:vem&y campus. The digaased fruits

m:e aenecmﬂ £ram vigorously mw.tng tomato plants, ﬂley ’
ue:e kept ovaraight under moist chamber, The microscepic
mmmmmmmammnoammmmw
| mmmmwmmwmm@mua

. fungus, which was sdentifiod as a species of Cladosporium
It was mmmmmmuy mWaM
fungus, hemse a pure cultuze glant on PDA was sont for .ma
idontification o C.M.X. , Englamd. |

Small samples of discased tomats me tissue were
removad Dby gently cutting out with a clean blada and
washed ina distilled water. Small pieces of dineasod tiacue,
preforably from the margin of the tMmme.ly mm
gresh diseased area imcluding bath apparently healthy and
diseased tiscues wero dipped in 151000 mereurie chloride
sclution for about 2 minites, This was done to murface
steriliss the tlemies After vashing thoroughly with sterdle



=15

distilled water, the amall bits of diseased tissue wore
aseptically transfexred to culture tubes eontaining

_ 4rooe Agare ThO culture wmabes were
drcubated at Toom temperaturo (28s 19C). After S days of
inosulation characteristic growth and development of the
fungus Cladosporium sp. was observed under microscope, The
calture was furcther purified by gingle spoare isolation,

Aammmmbammdanmmmm
tuemm Watere Mpmmw &ammn&&m
mewmww:waw memmum
" tho microscope, O loapful of e mwm was transfarrved
"eoammmmmwxsmumxmeammm
medium and muemmmmMWMMra1Ma
to gt & uniforn spore sagpensions One locpfil of suspensian
fmemmmmmmmgmmmdmxw |
water aga® and 1ike wise ssveral dlmzaapmaamm
prepared by pouring the mlbea medium £rom wma to steriliced
. petridishos, All the petridishes were incubated at Foom
temporature { 25& 19¢), afeer 12 haure of J.muwma
mawmwmcmmmummwam
mmmwommm.vmmmmm fow
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gorminating and isolated spores were lecated which were
marked with a glass marking pencile A gosminating epore with
medium was transferrced in to a Potato Dextrose Agar elanmt
with the help of an inoculating meedle, These culture tubes
wre tmmw at the room tenmtamm_.‘ agter 4 daya w
growth was visible, The characteristic mycelium and spares
wore examined under microscope. Thus -a single spore pure
aulture was cbtalned,

' mmzmmﬁm

' of the funguo, o emall portion of fungal maps grouing
vigoraasly 4n culture wao mounted on the surface of a alide
and examined under microsco;

Aftor properly adjusting under microscope the
meacuroments of the aize of conida wore taken with the help
of an aculay micrometer, The value of esch omular division
was calibrated with a stage micometer which was 3433 /.
under high powor, with ¢ho help of camera leucida spores iaam
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Por, this purpose a 14 day old pure cultare was wged,

Por teating in vitro the £resh and healthy green and ripe
tomato £xuits were £irst thoraughly washed in water and then
dipped 4n 1:1000 mercurie chloride solution fof 2 mimtes,
Fimally, thay wore washed in sterile wam geveral times

89 as to remove the traces of surface disinfectant,

T™he frults wore augmly injurcd by making mimte
pin pricks and placed inside a sterile petriplate, On the
- surfate of injured £ruite a drop of heavy spore suspension
of fungas was placed, The cpore auapenaion was made fram
a PDA culture slant suspended in mrua wategs In view to
provide high moisture for inftisting the infectien proceas
a wot cotton swab was placed adjacent to the inoculated
tomato fruit inside the petriplate, It was covered with a
elean beljor and Ancubated at yoom tempersture, For Gomparison,
a frech raw and ripe tomato fyuit was similarly placed which
was  left uninoculated,

In ordor to establish the pathoganicity of
gindogporium gp. on the fruits attached o the living tomato
9!@!&53 under natural £4e1d conditions, anothos experinent
wag aonducted, Same conidial suspension of Gladosnarium
‘was usad, AfeRX sterilizing with 151000 mercurie ehxmaa
and washing mmal umaa with atm'm vater, the W&ms&y
injured fruits on plants vere sinilarly inosulated with the
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same 4inoculum as deseribed above, The artificially
inoculated green frults were covared with perforated
polythens bags 4nside which wex cotton was placed,in erder
to provide moiswarc. In the similar manner fow tomato leaves
of experimental plants wore also insculated, After a week
the inoculated tomate fruits were examinad for infection,
Typical disease symptoms were obgerved on the artificially
inoculated : tomato £ruits as in nature. After the dovelopment
of dicease in vitro and is viva, it was coxpared

the naturally infected fruits, The pathogan was Foisolated
~ inpure eulturc on PDAe Its morphological and cultaral

- aharacteriatics were compared to the pmvmniy maintained

| Althaagh undag the matural conditions none of the
.. tamato plants showed the occurrence of disease on follags as

. en@e fmaitsy it was considered duairable to determine if the
spable of inniting the discase on follage it

artificially msmemee For 1leaf inaculation also the

2 was followed as decerided ahove, Aftor § . 7

~days, the leaf aarples were alio examined mf

T™he Mﬂl germination of &m& »;".Ex;*.".,'i.i.:jf_.: EAum ”y
was examined m water by using cavity alide, a tonidis)
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mgpemm in sterile water was prepared from a 10 day
0ld sporulating culture grown on PDA, A sterilized cavity
siide was plaved inside sterile petriplate, fitted with a
moist £ilter paper 60 &S to provide humid condition, A Ol mi
of conldial suspension was tvamsferred to the deprassion of
cavity olids, Yt wag indubated at 254 1°C. Observations on

- eonidial gesmination were roqularly mam at the intexvals

of 4, 8 and 12 hours under high power of the MiCrosCopes The
mmber of germinated and ungemminited conidia were detected
under several microscople £ields and the average mimber

| estimateds | |

jotermine the offeci. of Hydrogeneion concentration
on conidisl germination, tie conidia were germinated ag
difterent pH, ranging fxom 2 to 8, The pit of dlastilled water
wats adjusted by a Beckman pH meter using W10 HOL and

RaoH' affors, The mumber of germinated contdfa were counted
microscopically after Aintubating st 358 19¢ for 4 and 8 hour
1o g

X view to £4nd the effoot of certatn carhohydratos
on #pere germinstion, ane percent solutions of differens
sources of carbon such as, glucase, dextrose, sicrose, maltose,
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mannitol, fructose, lawtose and starch were prepaxed by
dlssolving one gram of cach soluto in 100 ml of sterile
distilled water, Conidial susponsions were made with the
above solutions and a Oe1 ml portion of spore sugpension
from eoach teot samplo was £illed in the dopression of
cavity slidos. Those ware incubated at 25¢ 1%°C inside a
 BaOsDy Incubator. The aemaﬁage of conidlal gosmination
was estimated at 4,8 and 12 houxr intervals.

Hith an objective of dotermining the aptimam
tomperature required for conidial germination an experixent

' ‘ Sladaosparium gpe
prepared as deseribed earlier from an actively growing Ppa
alant was aloo used for this investigation, Effect of &
tenperatures viz, 10°% , 0%, 5%, 0% and 3B was
doterminads A drop of conidial susponsinuas pleed on cavity
sliide which was placed within potriplate molet chambex

L

At the dosired tenperatures they were incubated within
D.0,D. Incubators and the degree of gesmination was mm
at 4,0 and 12 haur intexvals,

75 study the mtritionsl requiremant . |
of fungus, some comon 2olid and liquid mtrient media were
used, Tho metvod desorited by the Rikwer and Riker (1936) was
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followed with slight modifications, whereever necessary.
The conposition and procedure for the proparation of different
media are as followas | | |

(a) Potato Dextrose Agarse
Peeled and sliced potato <. 200 gms.
Dextrose e 20 gmB.
Agar Agar se 20 ome,
Distilled water e 1000 ml,

(b) . Caapek's Agar Mediumie
Sodfum mitrate v 3 gus.
Potaseium Phosphate se 1 ome

- ( dibasie } |
Potassium chloride se 045 gma.
Ferrous sulphate os 0401 gme
Magnasium sulphate os 08 gma,
Sucrose : | «s 30 gms,
Agar Agar A ss 20 gua,
Distilled water . 1000 ml,

(o) Tomato Pruit Extractie

 Pecled tomats (Ripe) .. 100 gue.
RLre s 20 gmBe
Agar Agak e 20 gNB.
mstilled water vs 1000 ml
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{4d) | Tomato Leaf Extract Agar Mediums

Tomato leaves ( green ) & 100 gms.

Dextrose | ee 20 gms,
Agar Agar . es -20 gms,
Distilled water s 1000 ml,.

(e) 'ﬁiéhatd‘s Agar Mediums-

Potassmm Nitrate va 10 gma,
Potassium Phosphate v 5 gms.
( Monobasie ) o S |
Magnesium sulphate .. 305 gns .
Ferric Chloride | ‘0_.0‘ 0.02 gms.
sucrese «s 50 gms.
Agar Agar e 20 gms.
Distilled water . e 1000 ml;
(£) Natrient Agar Mediumse
Yeast Extme .e 5 gms,
Peptone | , .o 5 gmas,
Asparagine. ee 1 gme
Sucrose s 20 gna, |
Agar Agar . 20 gms,
msune:a watex e 1000 :ml,

All the ingredionts of each medium in desived
quantities were mixed and bolled, In case of solid medium
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agar agar was melted in S00 ml water and rost of ingredients
were mixed in another 500 ml of distilled watex, Both wore
mixed and the £inal volume was made up o one litre.

In caso of liqid media exaept agar agar all tha
othey ingredients were mixed togethor 4n oo litre of
distiiled woter to make the deaired mediume

| Por solid media 15 md poreion was poured into eulture
tubes while etmy were in melted conditions. The mtm of
‘the 1iqid medium to tho cultuse tubes was done by funnels
keeping At over a funnal sﬁmﬁ. The culture tabes mntatnmg
_the media were M&&ly plamé with dry naneabsarbant
‘cotton and eterilized at 15 1bs presaure for 30 mimates in
" an aatoelave; Hedia in tubes were stored in a ‘m&a@zam
 for it consaguent use. When required, the medium in culture
tuhas wae molted in a water hath and poured in petriplates
‘which wore. praviously sterilized at 160% for 2 houxa,

In case of liquid media 50 m} of the madium was
poured in to the Wmﬁmmrmm ﬁlaaka, thoy
wero plugged with dry nomeshsernan
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help of a starilized imoculatig needle,one loopful inoculum
from vigorsusly growing culture of the fungis on PDA slant
was transforzed ¢o the surface of agaxr medium, vhich was
paured previcugly within the petriplates,. Sometinws the
dnoculum was placed at 3e4 places on the surface of modium |
within the petriplates, This was done to favilitate the excesaive
orowth and sporulation of funguo within a short timg,

For dotexmination of growth on liquid media an equal
quantity of inooulum was picked up by means of a etexilized
045 m&mmemmr fxom ons week old cultures attm
&mmuymmmamtm. A single such agar

' dioc was eransferred into each of she mn&eax £lanke malu&ng
the raquisice mxam media.

Both the solid and liquid media wore kept inside a
10w tesporatufo B.0,D. Incubator, preferably at 253 1%¢ for
ame%dm&dmemc For each Mammatzam

3 roplications were ganarany used,

mmemmmwammmumamm
woights were evaluatad, A 50 ml portion o the medium was
poarcd 4in 250 ml conical flasks and sterilized in usual mannes,
The mtrient mm used for this imwuem@a m,m




potato dextroec and mitrient, After a perfod of 14 days of
incubation the mycelial mat of the fungus was hax'wam by
£iltering through thatman £ilter papex { No.1, 11 om dia),

The indtial woight of the filter papef® was tmawmaansof

a 8ingle pan analytical Balance bafore f£iltration, The

- myeelial mat with f£ilter paper wage dried ina hot air oven
at 60% for abaat 48 hours and welghed by means of a single
pan analytical balance, Tho weight of £4lcer paper was
sbstragted £rom tm total weight of £ilter pamr plus meuax
meaasmmmmwmeﬂw fungues

DETERMINATION OF W&%mﬁ X z.mum MEDTA

mmmmmumm on Mquid
media uged .tn mmm merlmm, tm.a atudy was carxded
mt.aﬁmrzmwsaﬁgmmwmwlmsmm
MMMW&W@?M&NN&&hymm |
ozam:wmahmwmmmeanoﬁWa.amsm
»aﬁmmgmeammnmwmmemmmmem
5 ml of sterile distilled water £rom each treatment, Prom
this sample ad.1 Ml portion was taken on a slide and the
" average nuuber of epares present in three microscopie fields
| mamommtﬂmammmmmwam
- estimated by gadng the follawing acale, |



Sxada
> 88 see -
110 see *
11«20 | soe o
2130 | eoe b
31=40 vee o
4150 C eee bbbt
81«60 and above see Sh P

Por utritional studies a syathotic medium wasg
alvays used, Among the different synthetic media tried for
she wmmmauma& fungus, Richard's madium wap

So &ummcmamm*cmmatmu aaammdm;

m 63’ m& | !@N G@WMTIOQ

%m@ﬂnmmamwmmammw
raquirement of the fungus, Rishard's medium was adfucted to
different pH levals ranging from 3.0 to 640 with the help of
a Beckman®s pif mRtoFs The Buffers used were W30 Hel or
m;owm&amMmmmmmemamm
grlemmeyer £lasks, The Snoculation and irubtion of the
ganian was dons by the atove deecrited manner, The dry
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mycelial woight was talen after 14 dave of ingbation. EBach
treatment was replisated ehrice, Observations on the degree -

To study the gptimm temperature requised for growth
and sporulation of fungug, this experirent was conducted,
pifty ml of the Richard’s medium was taken in asch 100 mi
condcal £lask. Inoculation with fungas was done in the above
descrived manmer, For each mem it wes replicated

‘thrise, The inoculatsd £lashs were intubated at differest
tomperaturas @ich as zo%. 20%, 25%, 30%, which wers
adsquately adjusted 1n @@ B.O«Ds Incubators After 14 days of
incubation the weights of dry mycelial mat harvested fxom each
treatmont were taken, Befare harvecting the fangua, spores
were casnted £rom eoch sample. Aocoxdingly the optimum
tomperature for growth and sporulation wao dotermined,

m OF DIPFERENT CARBON SOURCES |

source for growth and spore prodictimn by the fungue a study
was undartaken to grow the fungus on a basal madin
um ) provided with saven different sugar
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sources individually. These woxae, starch , Mannitel,
Sucrose, Lactose, Pructose, Glucose, and Dextrose, Richsrd's
basal medium was used, Sucrose, one of the ingredients of
medium was substituted by the different carbon seurces as
given above, on the basis of equivalant amount of carbon
ande

Tho quantities of carbon compaundy for 100 md
of the medium wre dotennined on the basis of thedr molecular
wedghtop mmmamnmmivm af carion presont
&ns maﬁ gucrose in the following mannst.
- mmlwwmwmmtﬂﬂ%ﬁui in
1“4&*:%«“2;&0&2«&%@@@&&1« ¢ of
emmms%wwwmmn%-g—.z.m g"

of carbon. ACCOYal
Wamammmamuwm”mme 0

2,105 ¢ of carbon. _?ouewing carbon compsunds  were takon for
the purposeie |

presemt in each comp:
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Cigfiag0yy M2 8.0000 -
Cigflag®y M2 - 840000
cﬁalzoﬁ 180 5‘3@%
Doxtrose Cefy2% 360 S.2628

After incorporating the desired quantity of sugar
to the Richard*s basal medium, and storilization in eavh
flack, same quantity of inoculum was txansferred with the
holp of a storile cork mrg Sougee of inoculum wab a
profugely growing culture of Gladosporium |
petriplate on PDA. A uniform eize agar d16c was cut out
with the ald of sterilized cork borer, one such disc was
placed on the surface of medium within each flaske For each
treatmont 3 seplications wore used, The culturers were
allowed to grow at 25°C for 10 days. T™e growth was estimated
by previsualy described dry weight procedurc, A record was alse
made on the degree of spore production with respsct ¢o each
treatmonts

. OF DIPFERENT NITROGENOUS

With a view to determime the nest aitrooenong source
swth and eporulation of the fangue,Richard®s modium vas
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again uced @ basal medium. I€s nitrogen source, potassium
nitrato was suostituted by other selected nitrogoamas
conpaunds, mh a8 Urea, Mmaium Chloxide, Potassium Nitrate,
Ammonium m&ate, Sodium .Nitrate, Ammonium Nitrate and
Asparzging, On2 hundred ml of the bhasal modium was taken and
the amoant of differant nitrogensus campounds added in

100 ml of the medium was caleulated in the following manserx,

The molecular weight of KNO4 15 30+14448=101,
Hence 101 goﬁmaeomtmiatgoﬁ Hitrogen, S50 1 g of
@y containa 14/100 = 0,1366 g of nitrogen, iccordingly
the quantities of different nitrogenous campounds were added
4n each 100 ml of basal medium 80 a8 tO contain 0.1366 ¢ of
nitrogen, The mi@wzng aitrogonous Canpaunds wre taken for
the purpose-

fJures  ColNHy)2 60,00  0.2027
2,ammontum Chlorsde MLOL 53,50  0.8220
3.Potasafum Nitrate Ko, 101,00 ' 1,0000
Ssanmonium oxalats (Coolity) 20,0 142,12 T00¢
S+Sodfum nitxate N Moy 85,00  0,8203
6ommondum nitrata Wi o, 80:00  0,3928
7Aaparagine ma&imzm mﬂ’ 150,13 0,735

—




Each treatment with different nitrogen sources
was replicated thrice, Prosedurea for inoculstion, and
incubatisn, were exactly same as deserided above, Thon
obsagvations were taken after 10 days and accordingly the
best nitrogensus gsource was detormined,

TThe patheoen, Cladospordium mo used in the present
Snvostigation as mentionad earlier wes isolated from the
atesased témaea fruits, Hende to detormine A2 'M could
parasitize other species of plants, this inwstigation was
carried aut. The healthy fruits of brinjal, chillies, potato,
carrot and boans were used.These were waghod in distill 4
water ta remove mﬁm borne dirts. The surface 4& the
fratts was sterdlized by 1:1000 mercuric ehloride solution
- for 2 mimtes and washed o stoardile water for several dmog.
These were mimtely injuxed by making pineprick injuries,
The inoculation was dons by plasing drops of conditial
suspension of Cladesnorium 8p., which was made in sterile
water,Inoculated samples were kept Anstde the sterilized
peeridishes, Inordor to eupply safficiont moleture water
soaked aotton was kept inside the petridishes, These were
kept inside the boljars with slight apenings for prager
ventilation, after ene woek the obsorvations were taken to
record the disesse intensity on each hast,
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EFFECT OF CLADDSPORTUM 8P, ON WIM‘?IOE
—nOF DIPFERENT CROP _SEEDS

This oxperiment was conducted ¢o £ind tho affoct of
fungus on different host seeds, To test this seeds of tomato, .
brinjal, chilll and cucumber ware takan and washed in water,
They wore hopt inside the petridishes which wore preoperly
wrapped inside, with moist £4lter paper to provids moist
chamber. A heoavy epore suspension was made and the secds of
different crope weze dipped inside the spore suspenaions
for 1 mimte and then kept in the pegridishes as above
‘mentioned, Theso inoculated seeds were incubated for ane
woek of 354 19C inside the B.0.D. Incubstor after which the

obsorvationg were takeme



CHAPTER-IV
EXPERIMENTAL RESULTS



EXPERIMENTAL RESU LTS

On naturally groving tamato plants the Wma

of disegse wore noticed only on the green fruits, At the
lower end of (uit, opposite to the stalk a depressed,

wewhat sunken and brown coloured lesion was formed, It
increased in size gradially and attained a spherical
shapes As the disease .progressed larger fruit area was
covenad with the disease l9sion which became darker in
colorx, mmug greyish black, The surfece of diseased
f£ruit became ddseased, shrivelled , valvety and uith erumpent
azeas in the middle, Apparently in the regilons whare
profuse sporulatlion taok place the texture of diseased ,
locion was sawhat valvety and dense. The dissased fruit
romainad emall in size without reaching maturity. With age
tho parasitised tiooue dried up and 4t was mich deprossed
in comparigon to the very small fruit surface whish
remained greon, Within a ccurce of S«7 days the entire fruiy
dried up, Mﬂmﬂ to hlack both axtermally and intornally,
thas mmlum in a dry xot. No other part of tews%n 4,0, |
leaves, stem or foot exhibited the disease symptoma,

Howsver , if one plant ehowed green fmit infection, athers
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also were parasitized ¢to a variable degree, giving typical

A5 mantioned earlier, the pathogenic potential of
the causal organiem was determined both in vivo and vitro,
Pruits on emetxmrmMy grown tomato plmea in puua were
: muably imlawd with f.m funous, similarly &eavaa were
also inoculated, It was omwed that at the infectim
sites the typical disegse symptoms were developed on green
grudts which exactly resembled to those ohsesved on nsturally
infected tomato £ruits, The uninoculated fruits in control
however, romained campletaly Mﬂs freo: throughout the
experimental period (Pig « 1), The inoeulatod tumato fruits |
showed emalld, mna ammmmammmr«sm
of a.mmxauam These emlarged 4in oise turning dark creyish
brown in en&or. The dtse&aed surface somevhat shriniod
anﬁw@meaedq at the end of experimental poriod the
infected tomato fruits dried up without shawing an imreace
in their m»

. unlike the dicease-fyrco cmmuaa of lsaves in natuve,
the artificially inoculated leaves on tho expordmental plants
howsver, aliowed disease eygiptomds Daring the intdal stages
the leaf ﬁv @wﬁﬂm wlwah-mm ddscolaration, ¢

extendod downwards along the margine, Diserate and emall size




Fig.ds Pathogenieity

1. 15 days after inculation.

2, 7 days after inculatione.




losions were also seen in the intervenial areas of leaves.

m meighbouring regions discolamured to yellow 4in color,

The untroated leaves in control remained camplitely diseass

freo. , | | -
The ripe and green datached tomato fmuits which

 were tested in vitro for confirming the pathsgenicity aloo

| ahmd tm diagnostic disease symptome as desaribed above,

, m the mmaxany parasitized £xuit ao well as

. 10a8 mms abundant typical conidla and bramhed, septata

under the mwmape. Thece exactly zesombled the ehaxwms
to the naturally parasitizing fungus, Hente the pathogenic

mmmmmmsas the fungua from affocted
tiosues as well as from pure culture rewealed the presence
of typical mycelium and conidia. The mycelium was hyaline,
pranched and septate, Conidia wore oval or roupd, hyaline,
mostly ono~celled Wt in very rare cases they were twomcelled,
{Pig-2 )The conidiophares ded an appendage at the tip to
bear the contdia. The conidia were easily detacheble from
the conidiophorcsds



CAMERA LUCIDA DRAWINGS OF CONDIA AND MYCELIA
OF CLADOSPORIUM TENUIS SIMUM
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The conidia which develeped in culture measured

e

816-8,32¢3,33-6,66 microns in size ‘and thedr average size
being 6.66x3.66 microns, The average langth of contdia
measyred to 6,66 microns and the average breadth was 3.66
WWO _
. The &aamueauan report an the smc&as W c£ fungus
recedved gxgom m.»mz MaRrik, mmm CMaXs snglana |
mled eha& m Eum is € Mk adoads

with thig nana,

taqemum&e aﬂmml&t&a& mos«smemd&mma
water, This was evidenced by the developmemt of a vary
m hyaline gesm ' tubs, m amall gam tubes emerged out
gererally €rom the end colla, The postcentage of conidial
garmination was emma a%m: 4, 8 and 12 haur intexvala

m axperiment relating o the offect of mea:em
pH on conidial germination of Clad:
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indicated that 1t varied ot different pH levels when
estimated at 4 and 6 hourc intoivals ( Table=i ). The dsta
ghows that highest degree of conidial germination taolk
place at pH «8 ( 65.5% ) which was closely followed by
pHad (63,T8) « At plie8 the poorest degreo of gormination wag
recorded ( 17% ) and at pH=7 4t wao 328, Comparatively, -
the two lower pH, 449, 2,3 supported a highar degree of
conidial germination than the two higher pil of 7 and B,
'Appaté’m;;. it appeare that for intrating the germination
of conidia, in Cladosporium temisolman

=H yanga 18 more suitable relatively in camparision to the
righar pite The opummpﬂ. however, for thls fungal asoctivity
da 48 (Pige3)¢ Tho Anflucnse of pH on conidial germination
may reflect upon the infection by pathogen while involved
4in pathagenoais on tomato fruito at difforont stages of
‘thodr maturity,




TABIE = ) Mmemm of ¢onidial germination of
:ladosporium temdsatmp ,aﬁ éwﬁexem

39,0 §8.3
25,0 32.0
15.0 17.0

2 o

3

4 81,

8 §3.0 65.5
6

7

8 _

The akove % conidlal gemmination was counted out

. of 45 spores por microsec
old culture,

ic field of 1S days



PERCENTAGE GERMINATION OF CLADOSPORIUM IN

DIFFERENT HYDROGEN-ION- CONCENTRATION.
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m) msseet oe digfayent cources of ¢arbon on e>nidial

e

aftorx. ha.tng incubated at a5(+ 31 %) for 4 , B and 12 hours
duriation. The experimental results ( Tablow2 ) ravealed
that the highest degree (92%) of conidial gemmination was
nggg.@@ by suerose at the end of 12 haurs, this was also

highest £rom the beginning when the £irst observation was taken
after & haars, Maltoge, glucose and dextrose after 12 hours
qum«mmmmmwmmmtm
which was slghtly botter than that observed in respect to
erase, Similarly no striking &tﬁw eould bo found 4n
response to mannitol and fructose, the' former was Uetle
superdor to fruetose, Lactase and starch satewhat reduced the
dogree of germination when compared to that in control at
mh time intexval (Piged).
muammmmmemm-r@hm.amw
each treatment the degree of inorease 4n conidial gorminmation
grom 4 to 8 houge interval was mich highor than the total
inorease note in the latter experimental period of 8«32 hours,
gven the fairly high degroe of germination

nocessarily require a earbon l’iﬁh mtrient solution to intiate
the precer of conidial germination,



TABIE w2 mwmm aﬁ eom.eial cermination of
IR EIRICIN, Akt Bt _: B o 28 ...:_ff..“J ‘ﬂ &EE@W‘* )

Glucose K 72 a5
Daxtrose 39 T8 a4
Sucrooe &4 &s 92
Maltose | 8568 78 65
Mannttod 2 © 7
Pructose 3B 68 75
semh | 24 56 69
mawubd Water 42 73 ™

The above % conidial gormination wes ¢ countod ot
glm gpores per mmwm fleld of 14 &ma&d
ml



PERCENTAGE GERMINATION

PERCENTAGE GERMINATION OF CLADOSPORIUM TENUISSIMUM IN DIFFERENT

SOLUTIONS OF CARBOHYDRATES.
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@) Bgﬂeet oﬁ wmpetam:e on the deg:

Bosides the mitrient fectors the' tempersture is
anothor important factor which gemz‘any.éﬁm tho gpore
germination 4n most fungd which ig of great importance
towarde the infectian procescs

he offect of § different temperatares, viz, 10%
m%"c,m”e and 38% was determined on contdial germination

) adasporinm temissimm by the psev.tmsly dessribed
cavity slide protedurc, The chservations were recordsd at
4,8 and 12 hours Lmlc The dsta ( Tablee3 ) shows that
at the lowest tenperature tricd, S.e, 109 there wag no
¢onidlal goxmination throughout the axperimental period,
at 25%, however, the highost population (467%) of eonidia
gorminated after 12 hoursy this was such even at 4 ansé 8
hours, (48% and 55%, yespectively). at 20%, 0% and 35%
emma&'ema&a& gormination was 3%, B&aﬂm,
respoctively after the ond of 12 houre. Relatively, among
all the § trestments, the poorost response to contdial
gegmination was observed st 38%. Apparently, 259%Ce30%¢ which
sapported a higleF percentage of canidial germination appear
to be tho optimun temperature for this fungal activity in
vitin, (FigeS).
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TaBlEe3  EBffect of § ateserent teawemma on aame
" of conidial germination of Cladgspariys
at 3 time lmmlg.

‘___‘a@;s o - d our |
,cs°) .
10 0 o
20 35
25 67
30 83
38 as |

mams«omwmfwummm
sespmaperm»mapm mm nﬁumgﬁ“



PERCENTAGE GERMINATION OF CLADOSPRIUM TENUISSIMUM AT
FIVE DIFFERENT TEMPERATURES.
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a) Dry weicht growth and sporulation on iiquid mtriomt
pediom

In visv to dotermins the best growthesupporting
mitrient mediupm for Clgdasporium temilastimum thio
_Armvastigation was carrded out. The fungus in pure culture

alizwed to grow for 14 days on 6 mitriemt media{ liuid )
which vere tomsto leaf extract, tomato fruit extract,
Richaxd®s wedium, ‘Cospok’s medium, potate dextrose medium
and mitrient medtum, After end of oxperimental period
simulatandously wille growth estimation the dogroe of
sporulation was also determined i.n Yegponse to each mtrient
madium, |

The experimental rocults (Table-d) indicate that the
most profuce degree of growth (1080 mg) of the fungis was

gapported by Richard's matrient medfumy ecen At hxm the
highest mumbor of conidias development.Potato doxtrose was
next auitable medium which provided a fairly high amount
(407) of dry weight growth however, it was much lesser than
Richard's modium, Among the 2 natural extrace mxa. Lee4,
tomato leaf oxtract and and tomato £rult extract, the latter
‘wap mich superior than the foxmery actually the tomate
loaf extract provided the least dugree of growth (43 mg) of




wie

PADIEwG aveyage* dry weight (mg) of fungal mat and
' dogree of sporulation by Cladogoorism
tondacimm on 6 diffeyont licquid modia,.

e Y

. Medda , Dry wedghts (ﬁ@) Degres |

£t

o
P2

&

Tomato leaf extract - 43
Tomato £rult axtract 336
Richerd®s modium ' 1080
83
Potato dextre 47
ratrient medium : -

* Each weight was astimated fyom 3 replication for -
@ach treatment and cultures were grown for 14 gﬁy«.
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Bladosporium tomdgeimum which was almost the same as on
wwia madiume The mtrient liquid medium did not sacport
any growth of the fungus till the d ond of axperimental
poried. On the baals of experimental evidence it is evident
thot the ingredionts of Richard's symhetic medium were mast
suitable for fungal motebolism 89 a5 to support i¢s maximam
‘W. On the contrazy, the mitrient madium was poorest
,“, 4t gould not even allow the growth An traces, {Piges)
, “ xn mqatd to the dogree of sparulation obsegved an
vazwa m&xmm media the largest mmber of conidia ware
‘@evelaped on Richard’s medium whish was €ollowed by potato
‘daxtrose agar, Czapek’s and tomato frult extract media,.
_The tomato leaf extrast medium developed the conidia ouly in
LXIC0Se |




() Mfect. oe wm:a dommconcontration on mh am

R

Anather important factor 1.9. pH 48 also eritieal .fn
many fungl for their pathogenisis as wall ag, £or growth and
sporulation in vitro, Hemme €o obtain such information on
*adocnorium tomissimum the effect of 6 different piH via,
3:3:5, 4,4.5, 8 and 6 was detomined, Richard®s medtum
galtably adjusted with each pH was ueed for this investic
and the cultures were grown at 25(s 1%,

The data ( Tablee5 ) chows that the highest dogres
routh { 1162 myg) and sporulation aauld take place whon the
B Of medfum was 4.5+ At 3 and 3.5 pH the growth and
sparaiation degree wao sam® and theso were next to the
previous pH level in their superiority. Pairly high degree of
growth (1058 mg) was algso vecorded when the medium had dts
pH 4, Relatively, least degree of growth { 710.7 mg ) was

rd3d at ¢he highost pit, 6 among all ¢the gH ievols used
in this experiment.

The dogree of sporulation was same at 3,3.5 and & pM
It was relatively least at 6 pif and more or leas same ag
4.5 and 5, Like growth the sporulation also was heaviest
at 4.5 pH. It appears that funges profers lower ronge of pi
for its growth and sporulation (Fige7).
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TABIE=S Bffect of 6 different w on m»th a and
mmlﬂuﬂﬁ “ ':.,”;.;‘ f_,,;.- 23N M ALTE [R&d 3 501 TRA
agter 14 dayo

'Avemga dry weightsl{mg) pegren e—;‘
\ sporulation

w range
3.0 | 1080 FVIS
$40 1058 bt
4.5 162 bt
5.0 829.6 L TN
8.0 72047 -
“e——— T3 A SO SO oH sane Y

ae Bach reading £5 basad upon an average of ¢ & icationg
* for cach treatment, o . eplica



GROWTH AND SPORULATION OF CLADOSPORIUM
TENUISSIMUM IN DIFFERENT H-10 N-CONCENTRATION.
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(e} influence of tempe
’ gporulation of Cladosnoriur

For estimating the most suitable temporature
to support the mh and sparulation of Cladospariur
vomiiscimam experiment wan eumued. T™his was earried
| ot by umhaung the groving fungal mlma on Richard*s
medium at § Gifferent temporatures vizy 10°,20%,25°,30°
and 35%, The experimental rosults ( Tobloe§ ) show that
st 25°% most protuse growth ( 1357 ag ) amd Maw'
sporulaticn was obgerved whereas, 4t was lowest (232 mg)
at 109, The groweh at 307C was relatively superior than at
25° and 35%. Howeves, the degree of sporulation was more
or loos samd, On the basis of experinontal yomaits 4t g
apparont that the optimam temperatuze for growth and
sporulation of fungae 4s 23%30%, ( Fig-8 ).
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at 6 different temperature,

Temparature ¢ %¢ ) 5;%;‘2;1 veight

10 232 +

20 57 44

a5 1387 L Rk

30 917 +ob

35 350 oo :
— — — , —

@« Each reading 18 an averaga ostinatod from 3 -
roplicatios £of all treatmonts whon culetures
were grown for 14 days.



GROWTH AND SPORULATION OF CLADOSPORIUM
TENUIS SIMUM AT DIFFERENT TEMPERATURES.
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(d) Effect of different sources of caxbon on m
° and sporulation of the fungus Cladospariun iacioir

Among the bacle and important matriemt sources
mqgmabysung& mmumupmmm toleae carbon
sources 48 of mam. Honce, in view to demmtm the
. pect source of earbohydrate required for the growth and
sporulation of Gladasporium temiisoimam
was conducted, To Richard's basal medium seven different sugars
namely, stareh mannitol, sucrose, fructose, lactose, glucoce
and dextroce wore individially added in estimated quantitios
by substituting the original carbon souree of mediam,
Biporimental results (Tablew7,Piged) show that after 10
days of grovth the fungus exhibited highust degree of growth
( 880 mg) on sucrose«supplemonted medium which was followed
by Manital, glucese, lactase, fructoso, daxtrose and starch,
In comtrol, whare no sugst was added the fungus failed to
grow even in traces and there was no sporulation, as well,
qhe highust degree of growth on tho madium entiched with sucrose
and least with starch suggests that the fungac 4 aapadble of
utilizing most efficlently, the fosmer for its vital metabolie
setivities whereas this was contraky in regaxd to latter, ‘
while considering the degree of sporulation the data

( Tablew'7) shows that again GRCKOSO was mOSt Superisry glucose
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TP AT Bffeet of 7 carbon ssurces on dty mim
Mﬂ and gporulation of Qladosn. |
2 iadmam after 10 days.

Carbon Sources Averags ,;fy weight m of

Control - -

Starch 432.5 *

Manndtol 705.0 e

Sucrose 8600 it

Fructose 477,8 -

Lactose 585.,0 e

Glucose 615.,0 e

Daxtrose 455.0 +

——————— e ——————————————

amhmwmumﬂm average estimetod
fyom 3 replications for all the treatments,



AVERAGE D% WEIGHT OF MYCELIUM (IN mg.)

GROWTH AND SPORULATION OF CLADOSPORIUM TENUISSIMUM IN
DIFFERENT CARBON SOURCES.
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and lactose were next bast and tmsa supportad £@5 samit
A 2t caild provide

degree of sporulation, Mannitol and doxtrass
relstively lower degrec of mxnmn. mamh m fxuetose
_wera mot found suitable for gspore dovelopment of Cladosporiun

{e)

The capacity of the furgue to utilize nitrogen
from difforent sources was investigated using different
aitrogenme campounds mentionsd belows They wore insubated
at 253 1°C for about 30 days by incorporating different
nritrogonmus sources in the basal Richard’s medium, The
observations were taken aftor 10 days of insabstion,

The exporinostal data { Tablee8,Pige10 ) reveals
that highoot degrco of growth ( 885 mg ) by fungus was
oxhibited in armondum mlamwxmm madium whercas
it waz least ( 330 mg ) in response to ammoniur
potessium nitrate and sodium attrate ( 678 mg and 690 my,
regpectively )} supported almost the same degree of growth
which was relatively higher than on the medium envichsd
with asparagine,uzea and ammonium nitrate, Almost the game
degree of growth in response to both nitrote fomms
( Koy end Halloy) suggests that thoy were utilized in a
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TABLE«D E€fact oﬁ 7 nitrogen ssurces on dry m&ght
. anﬂ sporulation of Cladasans
- {mg) mm of -
Sources of aitrogen Bx‘y waight (mg apn' ﬂ‘l lation
Contral -
Asparaoine . 685 .
eer 330 -
ma 675 L aa sy
Urea o 640 *
 Anmontum oxalate 805 *
nam:, Y ] +
{ -
m“ma‘ | 565

Bach based upon an average estimated
e from ?w&ﬁum fagp gaeh treatment when cultureg

wre a&?’w& for 10 daya.



GROWTH AND SPORULATION OF CLADOSPORIUM TENUIS SIMUM
IN DIFFERENT N-SQURCES.
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similar proportion and passibly their metabolism was _
alao same by the ﬁungaa. The only organle form of MMn
used, Asparagine supported a higher degres of growth
when it was compared to ammonium chloride and ammonniam
nitratee m absence of any nitrogen gource in control
neisher provided growth nor sporulations

In rogard to the extent of sporulation the results
inﬁieate that the only smm of nltrogen which supported
this fungal activity was potassium nmrace. othex seurces
pamely, aaparagim. urea, ammonium mlaee. and sad!nm n!.tme
only allowed the eontcna to devalop in eracea. hmanmm
chloride and mnmm nitrate did not sapport spm.lat.m to

»evmem _auggests that this fungus is specwm in its nitrogen .
requirement towards sporulation, '

pregent investigation was isolated $zom the d&aeam tomato
fruits, Hence to determine 4f it could parasitize tho fruits
of other species of plants, this investigation was carried
ut. The healthy fruits of mrinfal, Chillies,pstato, Garrot
and beans were used, After soven days of inoculation to the
alove hosts ovaorvations weye takens From the results i¢



was seen that thexe was no development of fungue on
any of the hosts, Howover, after about 10 days saprophytic
daterioration of the insculated vegetables was apparent.’

could colonize the cceds of different crops this study was
conducted, The gocds of tamato, urinjal, ehilld and cucumber
wore dipped in heavy conidial suspension of the fungus and
kept inside the moist potridishes under boljars, After 7 dags
of inoculation they were examined, The following results wore

oltained in each Cagdw

. Chillf= Out of 20 seeds that wore inaculated, & seeds
germinated and rest remained as wﬁa it of
ehe remaining 14 ceeds which were not
germinated, 6 seeds showed coloaization by
the funguo areund the seeds ut without any
aporulations

be  Cucumber«Out of 20 seeds which wore imsculated only

| 13 secda gorminated, Among all the ungerminated
7 seedo, 4 showed fungal coloniaation withoat
any eporulations

Ce frinfale Out of 20 geeds, 3 ocedo germinated and the
remaining 17 secds showed vegetative
coloninstion and sporuiation by the funmis.



s Tomatow Out of 20 s2eds 17 geeds germinated only
3 sceds were infected, Among the 3 infected
geeds only 2 showed the colonization of
fungus and also aparulations



CHAPTER-V
DISCUSSION
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WM&@M&M&W&&MMMWWM
of ite typical symptams, particularly under natural conditions
on fully established tomato plants wes of maderate intenaity,

" On the bacis of disoase affects localisod particularly on
greon fruits thus making them somawhat mma in aize,
discoloured and drying the large infeoted area, augeest to
catagoride 1% as a dry £xuit rote Such infection an tomato
under Ozisca gonditions Wu&w hae not boen doteated
mues.- mor, reported in any literature as to the kaowledge
of inveatigator. of this problem as well ag gthers sssociated
with the plant disoase problems in Orisca émm“

Pregsomnce of almndant cmall size conidia as well as,
sephate mycelfum in tho disease tissues confirmed that the
digease was of fungal origine. To confirm tho pathoganie
potential when fungus fram pure cultufe was inoculatad to the
healthy experimental plants, the typical disease symptoms as
4n nature were reproduced on green £ruite. Howsver, all the
untroated fruits yemained healthy:in eontrol, Unlike the
healthy condition of foliage ag choerved 4n natuXe, whon.iie
leaves were ortificially inocuisced with Sungal spores, the
dismage could be indiced. Such oboprvations Aindicate that under




high infection pressure under experimental conditions
aven tomato leaves may be gueceptible to the fungua which was
ohgerved to a canse dry fruit rot undsr natural conditions,
on the basis af morphologlcal characteristies the
Conidia when were compared to the original description of
the fungi infecting tamato it was tentatively idontified to
the gems Cladosparium. The mmbor of investigators have
reportad from the other parts of the world that C.fulwum
45 a eanmon parasite oh tomato. Howaver, it could not bo
| ¢ Gladasparium which was isolated in the presant
ammm was seally C.fulwume mﬂfﬁs@%ﬁm by
workers( spangler, 1924) have desoribed the presence of mostly
2-collcd conidta and only fow eingleeceolled contdia in
Gefalwum, This appears to be a significant difference betweon
the apecies dealt in presont thesis and S.fulvim on tomato
doscribed by others. Through the courteey of Paul M.iizk,
Hycologist Cells.,Bngland, the spacies has heen idontificd
kamidgedmm Cookos Accoxding to his comment this Mg
wmlyaamnaaarmwmtmpwa ut this view seemg
to be contradictely kecping in view the axperimental evideice

218803 An MMMQ
under the natural and experimental conditions, The capacity
of fungue to parasatized by cxpressing typical




even on dotached green, semiripe and ripe fruits cuggest that
it is capable of causing significant damage to f£ruits undey”
atorage, ' _ ‘

The repid germination of conidia within 4 hours in
distilled water suggest that the conidias do not require a resting
period, and they gesminated easily withaut any mitritiens-
mwt. the dogrec of conidial germination could be enhanced
by providing enriched mtrient solutions, as well as, the
deaizable pHl €0 tho substratume The results had shown that
' ‘highast degree a§ contdtal germination was W by
sucroase mm mﬁ closely followed by glucoss,, 0 ,
dextrose, Moot of the sigars either pmmaa mm;

" germination of mmaawmsaﬁwmm same dogreo
' a8 in untreated control. Howower, lastose and starch wore
faund to reduco the conidial cermination, Apparently, the data
mggpm &hm-. fungas prefors some soarce of carbon as a
typical ﬁwm for opore gesming

a rapid conidlal germination in Sefutwpy

dry conditions. |

Amongy the pH range m @mm&l&r influenced tle
degrec of conidial mmmnwzwrmm thase which
ware lowsz, oshanced the degres of germination to mo¥e than
those which were higher ( p 7 and 8 )« e optimim pH range




falls bDotween 4 and 5 since at this lovel highest degree
of conidial gormination was ebserved aftor 8 hours duratichis
. On the basia of such experimental evidonce it may

be atrituted that highost degree of pore metabolism of spore
fa0d reserves wad attivated at pH 4 to 5, whorean 4¢ was gt
the lowest order when pH of the water duringmore gormination
was maintained at 8. | -
| As yogards the effects of temperature on conidial
germination 16 comperned the data suggest that highest
dogrec of germination was supported st 25%C. This may e
teforved as the optimal temperature for eou%cammum

, somiasioum. The least degree of gemmination was abeut
35%, such information may imply that initially for coniddal
germination the lowest temporature aroand 28°¢ 1s essential
to initiate the germetube growth even for parasitism, Since
€his is & tenperatare which prevails on an average duxing
the month of Felauary when the dlsease originally wae detected
for the fixst timo in natuzo under Bhubaneswar conditions.

mugsts mtrient media which ware uced to grow

the funguo it was determined that the balamod mitritioral
ingredionts of Richard's madium mpported the hichest degree
of fungal gro-th and its gporulation during 314 daye poried,
Tt 48 rather peculiar to note that ansther symthecde medium
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that 15, Czapek®s was considerably posr in supporeing tho
orowth of the fungus. Wauwly. m muxmmz. sonresh
of tomato £mit emmmmem M&MM
stimilotory whon comparcd to tomato loaf extract madium,
Battor growth response on tomato fruit extract medium may

be due to its qualitatively and quantitatively richer
mtrient fzaotors. No growth of the fungus ecould b obhsexved
in the mitrient media, Furthormore the least growth of
fungus on tomato leaf extract medium may be explained due to
some gFowth Srhibitory cubstance , whish may be present in
tomato leaves, and those could explain the disease free

1ike Gpore gesmination even the growth and
: g.tomigninum was bost supportad with the
m:wesas.s. szmmm. the highest pH 6 used in this
astudy supported growth relatively to a least weq e
mm-mmmwsemmm of the fungue for fee
mtsitional sequirement, ¢ell make up and sporulation seems

Among all the § eemezam:as tried ¢o determine the
effact of growth and Wlm&tﬂm 25%C was found to e most




for growth as well. The lowest range of tomperature was
£ound eomzo"cas uwmmwmw_h
imoomparision to that at 25°C, The highest temperature for
arowth was faund to be 35°%C, such information in regard to
temperatuxe may be useful for studying the role of physical
factor, temperature and discase development in naturos
Mast fungl require soms degree of carbon source

to support growth atd spore production. This the ctudy
portaining to the influence of 7 carbon sources for growth
and sporulation revaaled useful informations Similar to
gpore gesinination evan thd best growth and sporulation ware
most highly supported by alcrasds Doxtrose arnd stam of
the other hand, were fourd to be loast supporting for growth
and sporulaticn. Manuital wag next bBest to sucxose, It is

aible that sucrose was most efficlontly metabolised
cagbon Souree as a consequence of emzymatic degradation ky
the funguse Tt §o interesting to note that where mo sugar
was added in control theve was no growth of the fangus
throughout the exporinental period. Thua At scome fungus Lo
dapandent for 1t growth and sporulation ofi 6om9 Dugars an

carbon sourcts
as regard to the memn mtrition m moat growth

etimilatary substance was recorded as ammon
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Although potassium nitrate was less efficient in producing
tho grovth of funguse tut the degree of sporulation in this
nitrogen source was the highost, The' lcast growth supporting
nitrogen source on the hasis of experimental evidence was
amnonium chloride. Bxoepting potassium nitrate, no other
nitrogen cource was found ¢o eupport the sporulation of
romid aatmam, In the ameme of nitrogen autrition no spore
mmian as woll ® growth could be ohserved in control
This sugpests that @ source of nitrogon 1s critically
escontial for cellulsr uildup, spore ‘devexamnﬁ and other

blochemical activities of the fungas.
The artificial inoculation of same man-host

vogetable crops for examle brinjal, chilli, potato,casrot
ans revealed that nome of tho Cauld he parasitised by
a.comiaeimn. This suggests the W‘ﬁ&c pathogenie potential
of Eungue only on tomatos

However, the artificfally parasitized seeds of some
ponwhost planta fof exmle. chilll, eucumber and brinjal
wish Cetanuigsimun wore found to be colonized by the funius
ehich inhibited the ‘germination. Perhaps the mitrients
available on such seods did mot allow the fungus ﬁom&mm
m specific mature, at least under artificial experimental '

and be




conditions. Howevex, this aspect nseds further investigations
by using other isolates of the pathogen and making extensive °
sarveys to detect tho possiblo parasitism of C.tomissimam
on osther crop plants undor natural conditiona in various
agroclimatic regims of | em‘emnew.

Lo



| CHAPTER-VI
SUMMARY
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During the year 1979 in the month of Folruaty, a dzy
rot of tomato was obsoyved paracitizing greon tomato fruite
in a vegetable garden at Bhubaneswary Under natural conditions
the disease caused considerable damage to the £xuits, The
symptoms showed the presence of brewnish color discoloratien’
at the distaleend of fruitsy which was amall in the initial
stages ut gradually the disease lesion increase in size and
‘at-.sa&mé a uniformly round, and dfpressed area. As a concequend
of alscase the affected tiseue became shrivelled, Gmmien ams -
erumpent at places. The colour changadalmost to blach- Sm:’a |
infected fruits with such symptoms did not Amase in size
nor reach they mwd&ya '

The microscople examination of discase tissue revealed
m‘pmmme of fangal spores amd mycelium, which resamblod
to the description of Gladasporium. On the basis of MOrphoe
logical characteristics of the fungus,have bean identified
as G.gemiacimi.

Its pathogenicity was eatablished on healthy
experimental tamato plants by following Hoch's Pestulates,
Undor artificial conditions in addition to fruilts the tomato
leaves could also be pa:asemméo
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Under matural conditions as well as in culture on
PDA the fungus sporulated heavilye. ﬁwe.l% was hyaline,
- pranched and soptate. Conidia mostly eingle celled and alsa
g;yauhe. were of oval or round in shapo, rarely they werxe
two celled, The conidia are casily soparated from conidiophare
having an apendage at thedr tip. Under high powsr the average
size of conidia was found to b 6,6613,66 micronss The conidia
germinated in dictilled water within ¢ hours, Most suitable
pH, carbon seurce and temperature determined for highest
conidial gesmination, whore detesmined as 4«5, aucrose, and
259 rospectivelye. |

Among the 6 mtriont media used for the ars:--ad
sporulation of Ce.temigsimm Richard’s madium was found to
be the bect, among the m&uaa factovs Tnfluencing the degree
of grosth and cporulation the mast euitablo ara, pH 4.5 ,
pest tempexatuxe 25°C, bost carbon source muorpse and best
nitreoen source fof growth was Ammoninum oxalate, howover, the
highost degree of sporulation was supported by Riioge

whon the eeeds of ¢hilli, cucumber, brinjal, and
tomato wera artifically inoculated with the conidial
mmmson of fungus it wae ohaamd that all seeds were
colonized with fungal growth and the percentage of gemmdnation
wae aleo affected to a variable degree,




e L

when the othor non=host vegotables like ohilld,
brinjal,potato,carrot and boans wore artificially inoculated -
by Cetemisaimum nonecould oxthibit any signs of discase

injury, thus revealing that the fungus 45 apparently host
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