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INTRODUCTION

Sesemum (Segpmum indicum L.) is probably one of the
moot anclent oil seeds known and used by men. Indle cocounts
for nearly 47 per cent of the world's toital sesamm in area

end 30 per cent in productlon. T v

[} 4 1

In Kerala, ocepommam ig culbivated throughout the State
in an area of 16765 he. Mejority of the area under this crdp
in this state iLs confined %o 'the Oncttukara region of the
districts of Quilén and Alleppey end in Palghat and Trivandrun

dlstricta.

Sesomum 1s cultivated as & third crop in the peddy
fields and also as an inter crop in coconmut gardens, In
recent years the cultivation of sesomum is gaining imporbance
as & mejor source of vegetoble oil resulting in a ateadyl
increase in the area of culbivotion. Intensified cultivation
has led to0 the out-bresk Of meny dipeases, of which fungai
diseones are very much destructive resulting in canaidera£1e
' reduction in the yleld of sesami.

No systematio efforts have beecn mede so far in Keralas
to study the different aspects of vaorious fungal disenses
affecting the crop and to evolve proper control measures that

can be adopted against these diseesses. Detalled information on



-the season of occurrence, symptomatology,methods of survival
of the pathogens, resistonce/susceptibllity of different
varieties, etoc. are necessary for formlating suitable
strategy for plant disecse monagement.. Considering these
oajor objectives, the following items of work have been
corried out in the present studies. -

Survey on the occurrence of varlous fungal dipeases

of sessmum ot differcnt localities in different seasons.
Igolation, purification, identificetion and tenting
pathogenicity of the fumgel pathogens., |
Symptomatology of the fungal disecanes.

Studies on sced=borne mycoflora of sesamum.

Mode of entry, histopathology and role of toxins, Lif any.
Sarvival of the fungal pathogens. o

Screening of funglcldes againet the pathogens.

Resldue of funglicide in pesamum plents. !
Influence of fungiclides on quality and yleld of oil.
Sercening of gesamum varieties for reslotance against

importent fungel disecses,
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2. REVIEW OF LITERATURE

Seoemun (Sesomum indicum L.) is usually affected b;;r
a nuber of fungal,bacterial and viral diseases, of which,
nany of the fungal diseases are very serious in most of the
sesomum growing areas, A review of literature on the fungel

digenpes of sesomum is presented in this chapter. !

2+.1. Tungal pathogens of sesamum

2+1.1:. Alternaria spp.

Dey (1948) conducted studies on leaf spot diseages
of sesamum and recorded Alternarlia leaf gpot, from Kanpur,

Benarus and Mirzapur.

A leaf blight dieease of sesamum caused by
"Alternaria gesauni was first reported in India by Mohanty
and Behera (1956), Minz and Solel (1959) reported a leaf |

spot disease caused by Alternaria macrogpora from Isreeli.
A demping off of gesamum caused by Alternarie sesoml was
observed in United Stotes end Berry (1960) compared the
cultural variants of the fungus causing the disease in
Kangos-10 sesomum seedlings inoculated by spraying eulturé
puspensions of A.sesami in green house. Dark brown to
bleck water sooked lesions were found to develop, followed

by shrinkage of tissue on stems es well as leaves.,



The leaf spots were two cm in dia in older plants end the
intengity of gymptoms varied with different isplates. The
gpores of all isolates were similar and born singly or
occasionally in groups of two or three. Besamum isolates
of the fungus were non~pathogenic to0 other eorop plants
tested. It vas found that A.gsoleni from tomato and potato
and A.cucumerinea from cucurbits did not attack sesamum. ;

All the sesamum isolatés of Alternoria were guggested to be

cultural varients of A.sosami.

The seed~borne nature of A,sesami wag reported by
Gobelez (1960) and Leppik and Sowell (1964)., HMHazzani (1966)
gave description of an irregular leaf spot of sésamum caused
by Alternaria sp. Malagutl and Ciccerene (1967) reported the
. importance ¢f a brown angular leaf spot of sesanum caused?by
Cylindrosporium pesami in Venezuele and suggested that sometimes
the infection by . C.gegemi wes associated with irregular
concentric leaf spot coused by,gggggggi end white round spot
caused by Cercospora geseni . :

Malaguti (1973) conducted further studies on the leaf
ppot diserses of sepomum in Venezuela and deseribed the
gymptoms end pathogena of zonate leaf spot (A.Begggicola),
round white spot CCercasgora segani) and angular brown spot
(Cylindrosporium sesemi).




an

The occurrence of cultural strains of A.gesami was
obgerved by Dest‘pande and Shinde (1976). _ ;

A.sepami was found t0 attack sescmun plants under
highly humid conditions (Mehte and Prasad, 1976).
Mohapotra et al. (1977) studied the physiology of A.sesaomi

—

cauging ‘leaf blight of sesamuﬁ.

The incidence of Alternaria leaf blight of gesamum in

Karnatakeo wes reported to be be'tween. 32428 and 72,21 per cent
(Dolle and Hegde, 1984, a). Vislble symptoms of the diseaée
were apparent three days after germ;.nation of‘seeds and
disense development reached its peak when the crop was 35
deys old. Evening humidity end maximum temperature were
slgnificant in the disemge development of Alternaris leaf |
blight (Dolle and Hegde, 1984, b).

Bending of stem in sesamum plonts os o sympiom caused
by A.2lbernata was reported by Rani 8t al. (1985), tThe
nffected plants in the field showed cheracteristic bending
at the gite of infection vhere an ellipticel lesion was
formed. Leamves, flowers end fruits were affected by the
digease and the seed yicld was reduced. Maltl gt al. (1985) |



revieved major as well as minor dlseases of sesamun in India.

2+1.2. Cercogpora app.

Snowden (1927) repoxrted a Cercospors sp. in sesemvm,
Curzi (1932) observed g.sesemi Zimm. ver. Sogalensis curzl
producing sparse spots of 0.5 %6 5 mm dig. The tapnté were.
at first minute, subround with & white centre surrounded by
a blackish purple margin. Iater they became larger, angulay
and diptincetly zonate with alternately whitish and blackish
purple. The amphligenous, chestnut, aimori}houa conidioyhorea
erlse from prominent stromata in small bundles or singly.
On the upper surface of leaves they usuelly arise in tufts
and are congplouously thickened a} the base and tapering or
geniculated at the epex, nonseptate or sparsely septate and
measuring 27 %0 40 x 3 $o0 T e On the undey surface they
arise singly or in bundles of two or four and are straight,
geptate and frequently 3 $o0 4 ]Jm in dia. The straight or
flexoous cylindrical hyaline conidia sre 5 to 6 septate ond
measuring 40 to 70 x 3 t0 3.5 B R

There are two main species of Cercospora, ViZ.,
C.gesani ond G.gesomicola causing disesses in gesamum
(Mohanty, 1958).



The oscurrence of angular leaf spoh of sesamum caused
by ¥)C.geszmicola wos recorded by Ferrer (1560) from Panana.,
The outbreak of the disease was spevere causing burning of
the leoves end considerably reducing yiel&s.' Descripitions
of round spot sympiome on sescmum leaves cgused by _q._é_e_g:;_am_g._
wog given by Hoszanl (1966) and Malsgutl and Clocaxenc (1967).

2.1.3. Colletotrichum spp,

Snowden (1927) recorded Colletotrichum sp. from
segamun plants, HMehta (1951) roported on anthracnose
disepse in scsamum coused by Colletotrichum sp. from Indis
ond the deteiled symptoms were deocribed by Joshi (1861).
He reported that later sown erops are seversly affeched.
The green color of the plont is losbt or changed to dlrty
or dull green on one mide. The leaves on the other side
witherea. The cortical portion of the stem is desiroyed
and the innexy portion exposed. The brownish discoloration

at times moy extend from base 40 tOp.

2.1.4., Corynogwora cansiicola

Corynespora bllght of separmn cauged by C.cagsiicole
vag reported by Stone end Jones (1960). The digemse coused



defoliction and death of sepamun plants. Cross inoculation
to end from Soybosn was suceessful, but the conidie of both
. igolates were some what broeder on sessuuin. The fungus was,
found t0 be carried both on and within the seeds of both
hosts. Singh et ol. (1969) reported C.cassiicola cousing
leaf spot/blight disemse in sesamum,

Subero (1975) reported the Corynespora blight coused

by C.cogsilcoln from Venezuela end the incidence of the disenge
requlted in severs blighiting ond extencive spots on leaves,
- capsules and stems ab flowering stoge leading to defoliation.

Corynespors biight of sesamum coused by C.gassiicole
was reported from India by Saksene and Singh (1975). They
found that the fungus was pathogenic to tomato and Delichon ep.
and éarrﬂ.eﬂ both on and within the seeds of affected planis
and survived on host plant debris until the next orop secson.

’ 2¢1:5. Fusarium app.

Wilt dloease of gesamun conced by Fusarium sp. was
firat reported in Indis by Budler (1926) . .Dutler ond Bisby (1931)
' re;ppz"ted I.uooinfectun on sesamum gavaling wilt diseases. A root

rot diseage coused by F.coeraleun and foot rot discase caused



by F.solonl were reported (Joshi, 1961). dJaffe and Polti (1966)
ohgerved the occurrence of P,goloni and E.-oysmrmn in
aasoclation with the wilt of pepamun in Israel, They found
that out of the nine specles of Fusarium identificd in 79
ioolotes from soil and plant material in apsociation with

18 different hosto, F.golanl end F.oxygporum were most prevalent
in affected hoste and in many goil types. Mozzoni (1966)
veported the wiltlng type of symoetons In sesamum due to

nanriun sp.

The formation of macroconidia in F.oxysvorum infecting
pesomua wag reported by Solovevo end lMedumarov (1969), Buldeo
end Rene (1978) reported a wilt of sesamm caused by Fusarium sp.
cnd observed that Fugarium sp. was often assoolatdd: with

Maprophoming vhogeolina.

Kong et_al. (1985) observed that the incidence of
Fuqariwn wilt of sescoum csused by P.oxyspoyem £, sp. vaginfectim
in the variety Xwongeon was considerably influenced by sowing
date end meon alr temperature in the field during tuwe to three
yoers of continmuous oropping. They found that the longer the
grovth period et lower temperature, the higher the infection,
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2.1.6., Helminthogporium spp.

Parisi (1933) vas the first to report H.sesami on

gesomum. A leaf blotch or seriel stem rot symptoms on
gesemum plents due to Hegegaml and leaf blotch and stem rot
symptoms in sesamun caused by Hegigesporum - -sub op. Jjavenicum
vwag reported (Joshi, 1961).

Stone (1959) found that H.sesomi atiacked sesomum
plants ceusing blighting type of sympitoms and a relatively
long (60 to 72 h) expocure 30 100 per cent humidisy and o
temperature of gbout 30°C resulied in considerable infection.

Flants less thon 21 deys of age were the most susceptidle.,

2.1.7¢ Leveillula tourica

A diseose caused by L.btourico in sesamm
was reported by Fatel et al. (1949) as mildew while
Perra et al, (1976) reported L.iourica as woolly nould
of sesamum, Etlology of the diseaseswere dlscussed by

the anthorg.
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2.1.8. Macrophoming spp.

Charcoal rot or stem rot or root rot of sesamum caused
by M.phaseolina was flrst reporsed by Pearl (1923) followed
by Me Rae (1930), Sundararaman (1931), Mehta (1951) and
Vasudeva (1961),

Aghby (1927) recorded an infection of M.phaseoll on
the dry pods of sesamum. Sundoraraman (1932) observed a
wilt diseanse of sesamum csused by M.phaseoli which reduced
the yield of gepoamum by about 43 per cent. dJein and
Kulkarnl (1965) found that M.phogseoli caused a root snd stem
rot of sesanum and that the fungus remained viable in the
goll during the severe heat also. It grew best in the
laboratory at 25 to 35°C with meximum sclerotiel production
at 35°C and there was more incidence of the disease a%

100 per cent humiditye.

A root and ‘stem rot of sesemum coused by M.phngeolina
vas reported by Gemawai and Verma (1974). Another réport. on
a root rot disemse was made by Vir et 2l. (1974) end they
identified the cousal agent as M.phageoli. |



2.,1.9. 0idium spp.

" A powdery mildew disease of gesamum coused by Oidlum sp,
was reported by Snowden (1927). Oidium attack mede the leaves
of sesamum more suscepiible to infection by Macrophoma corchori

_(tdenta, 19513 Joshi, 1961).

Roy (1965) recorded the occurrence of powdery mildew
of sesamum caused by O.,erysiphoidea. It was reported that
powdery mildev disease of sesamum in the early stages of
growth of thé crop is due to Q.acanthosﬁ erml and thoat the
lneldence of the disease decreases with age of the plants

(Rebindran and Jeyarajan, 1983).

2.1.10. Fhytophthora app.

A gten canker of sesamum caused by Ehytophthorz sp,
wos recorded from Peru by Crendall and Dieguez (1948).
Malaguti (1953) reported B.paragitica as the caussl agent
of gtem rot of seserm in Venezuela, The first symptom
of otem rot is a damp blackish lesion on the collar at or
below so0il level. later on, L%t epreads to the stem and
branches elther girdiing the stem and strangling the bagal
part or extending in irregular vertical streaks. The leaveas,



13

flowers and $ips of branches wither and hang downwards.
The plants moy be attacked at eny stage of growth, but
mostly at the time of flowering.

Kumar gt al. (1963) observed stem rot disease of
sesemum caused by P.paragitica in Rajasthan resulting in
pevere loases, especlally in regions with heavy so0il and
high'rainfall., Initial symptoms of leaf blight cauged by

P.parasitica var. gsepami are water sosked spots on leaves

ond stens. Urder favourable conditions these spots
enlarge and coalesce with ezch other resulting in premature
leaf fall. Infected stems znd branches appear brown

initinlly and later turn bleck (Gemawat and Prasaod, 1964).

Sehgal and Prased (1966) conducted studies on
Fhytophthora spp. in sesemum and found that there were no
morphologlical or physiological differences between isolates
of I,parasitica vor. sesami end E.picotignag vor. paresitica

vhile they wvaried in pathogenicity. Gemawet and Prased
(1966) reported that sesamum plants of ell stoges of growth
will geb infected by EB.nicotisnos ver. parssitico and the

pymptons wiil eppear within threec to seven days after
inoculation.
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Mazzani (1966) recorded a coller rot disease of sesamum
cauged by thytophthora sp. Brown rot disease in sesamum due to
P.picotignac var. paragitice was reported by El-Sheddi et al.(1976).

Under favourable conditlons heavy mortality up to
79.8 per cent has been reported in the case of leaf blight
cauged by Z.parasitica var. sesemi (Singh et sl., 1977).

Thytophthora blight of sesamum was recorded from Assan
by Rathaish (1985) and observed that the disease is more severs

during the months of May and Jume.
2.1.11. Other fungi

' Mitter end Tendon (1930) reported blight disease of
pecamum coused by Eladosporium sp. ond Hacrosvorium sp.

Kowamura (1931) recorded = leaf spot of sesamum cauged by

Macrosporiun gegami from Japan.

A vhite silk diseage of sesamum caused by

Corticium centrifugen and Phoma sp., wiltby Verticilliwm dahlise,

powdery mildew by S8phaerothecs fuliginea, leaf spots by

Cladosporium Sp., Phﬁllqgticta segomi end Cylirdrosporium sesami
have been recorfed (Joshi, 1961).




15

A leef spot disense of sesamum by Sphoeronemn gesami
was reported by Sehgal and Daftari (1966). They observed |
that the disease is characterised by small necrotic leaf
.gpots which later enlarge end coalesce 1n severe cases

affecting midribs and petioles,

A pre-emergence damping off of sesspum caused by
Pythium aphenidermatum was recorded by Gemawat and Prasad (1966),
Malaguti and Cicecarene (1967) reported an angular brown leaf
gpot coused by Cylindrosporium gesami. This severe leaf apot

was characterised by brown spots of 2 to 20 mm die in the
veinal oreas. Rarely 1t occurs on stems and cepsules also.
During rainy season the cultivation of pesamum becones
difficult due to the attack of C.gesami.

Genawat and Verma (1972) reporied o mildewv disease of

sesamu plants ceugsed by Sphaerotheca fuliginea from Rajasthen.

A demping off and root rot of sesamm ceused by
Ihielavia terricola was described by Chakravarti et 21.(1973).

Chaudhary ond Singh (1975) reporied a foot rot disesse
of sesamum coused by Corticlum rolfeii. Kamal Singh (1976)
found thet, a wet rot of sesamum scedlings cauged by

Choanephora cucurbitarum results in sévere losses to the crop.
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A new species of hyphomycete, Psgudocercosporella gesami
has been reported on sesamum by Purkayastha and Mallik (1976).

Buldeo et al. (1979) reported a aclerotinl disease of gesmmum

caused by Selerobtium rolfsii, A nildew disease caused by

Erysiphe clchoracesmm was reported by Rao and Shanmugem (1983).

Komaran (1985) isolated Verticillium dahlime from
vilted stems of sesomum plants. Maiti et al. (1985) reviewed
various fungal diseases of gesamum including wmeny minor fungel
dlseases caused by Cercoseptoria sesami, Botryosphaeria ribig,
Phora exigun, P.variogporene, Synchytrium sessmi, S.gesamicola.
and Pellicularia filementosa.

2.2. Seed=borne mycoflora and their influence on gquality

of segomm seedd,

Among the different fungel dlseanses of sesanum, some
are known to be caused by eeed~borne fungi which %) cause
reduction in the nutritive and other quallties of seeds as
well,

Leppik end Sowell (1964) recorded Alternaria gesami os
a seed—~borne pethogen distributed all over the world through
geeds. The dormant mycelium of the fungus usually occurs in
the sub=-cpidermal layers of the seed coat.
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Lalithakumeri et gl. (1971) reported the effect of
sead~borne fungi on the physico-chemical properties of ground nut
oil. They showed that Agpergillus flavus, Botryodiplodia sp.

and Cladosporium herbarum inveded the ground nut seed and
couged reduction in oll content. At the same time

Bhizoctonia bataticolse elightly increased the oil content.

All the peed-borme fungl altered color of the oil end inflicted
e bad odour. The color intensity of the oll extracted from
seeds infected with R.babaticola snd A.flavus wes more after
15 days of incubation but decreased after 30 days of
incubation. C.berbeyum and Helminthosporium tetromera coused
o nlight f2ll in the intensity of color after 30 days storage

period. Botryodiplodia sp. coused a decrease in the color

intensity of oil only after 30 days of incubation. The oil

extracted fron seeds infected with A.flevus, C.herbarum and

Botryodiplodia sp. emitted a rancid odour even with 15 days
of incubotion. In the cese of R.bataticola, the rancidity
wes obgerved only sfter a month of incubation. EH.tetramera
infection did not cause any unpleasant odour of the oil.
R.betaticola increased the saponification number of the oll

to a greater extent. A.flaovus, J.herborum and Bobryodiplodia op.
also caused increase in sapohification number, but H.btetramera
did not alter the valuwe. Appreciable reduction in iodine

value was observed in the seed samples infected with A.flavus
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ond C.herbarim while Bobryodipledia ap. caused negligible
reduction. XH.babaticola showed a slight increase and
H.tetramera did not affect lodine velue at all,

Singh et _92., « (1972) observed the seed-borne nature of
Maprophouine phageoling in sesemum seeds and reported the

role of seed~borne pathogens in reducling the nutritive value

of gesamam.:

Hathur ond Ksbeere (1975) reported Alternarie solani,

- Sorynespora gassiicolss Cercogpora sesemi, Fusarium moniliforme,
F.oxysporum and Vertloillium dehline ag seed~borne pathogens

of sesamum in Uganda.

~ Shukle end Bhorgava (1977) isolated Fusarium golani
from sesamum seeds. The seed-borne nature of
Macrophoming phaseoling associated with sepamun seeds has
been observed and reported by Kushl and Kharé (1978). They
discussed the compsrative effieacy of different methods to

detect M.phascolina associated wlith the sesamum seedg.

Ve Philip and Abraham (1979) reported the changes in
the quality of coconut oil due to storage of copra. The
population of both fungl and bacteris were Tound to inorease.
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0il extracted from copra infected by fungli and bacteria showed
no appreciable changes for the first three months., Afterwards
slight impairement in the quality of oll was noticed. A
progreselve reduction In the oll content of copra by microblal
infection uas reported by Poul et gl. (1980). They observed
that fungal attack reduced the quantity as well as quality

of the oil. Among the physical properties, color and odour
chenged slightly. Acid value ond iodine value of the oil

showed an incresse with the period of incubation,

Seed transmigsion and pyenidlal formation in sesemum
wilt caused by M.phascoli has been reported by Abdou gt al,
(1980). Macrophomina phaseolina is a destruective pathogen of

sesamun in Irag causing typlcal wilt with dry root rot
oggociated with discoloration of infected tissues, due to
geclerotial formotion. Seeds of infected plants carry the
fungus on and inside the testa, as sclerobtia and stromatic
mycelium.

Singh et al. (1980) recorded the seed-borne nature
of Alternaria sesami in sesemum from India and found +that
in severely infected seeds the fungus invades all ﬁar'ha
including the embryo and even sporulates within the seed.



The significance of seced~borne fungl in sesamum with
special reference to Corynesgpora cassiicola was studied by
Yu (1981). The predominant\. fongl in gesamum seeds were

Alternoria gseconi, A.gesamicola, A.tenuig (A.alternata)

end Corynegpora cassiicola,

Biodeterioration of sesamum oil in situ by fungi has
been reported by Sharma (1981), Aspergillus niger and

A omarii were the most active orgenisms which caused 58.4

and 26.2 per cent loss in totol seed oil and they could
incrense the fatiy acid content t0 49.5 oni 50.5 per cent
regpectively, after elght weeks of incubation. On the

other hand, A.£lavas, Penicillium citrinum and

Cledogporiun herbarum coused only 15.9, 11.6 and 8.8 per cent
reduction respectively, in totol oil, with an appreciable
inerense in the free fatty acid content. It was elso
pointed out that oil extracted from the fungus infected

seeds showed lower iodine valueg, and increaped sapohification

values. Increase in peroxidase content of oil was aleo noted.

The fungi associated with sesamum seeds have been
studied by Kumar et al. (1984). Stendard blotier method
end ager plate method with PDA were uged for the isolation

of geed-bome fungi as recommended by ISTA..



The varioug fungl recorded includé Aspergillus flavus, A.sacchari,
A.cgndidug, A.terretus, A.plger, A.clavatus, Alterneria gesami,

Fupariumn moniliforme, Rhizopus pigricans, Curvularis lunata,

HelminZthosporium sitophiln, Rhizoctonia betaticola,
Hemmoniella sgitophila, M.echinata, Penicillium rubrum, esc.

Voidehi and Lalitha (1985) vhile studying the fungel

guccessions in gesamum geeds, igolated 54 fungal species from

the seeds. Among these Alternaris, Curvularig, Drechslers,
Fuperium and Cledosporium were found 4o be abun;iant before
horvest, emd reduced efterwords. Aspergillusg flavug end
A.niger occurred in very low percentoges. |

_Seed~borne fungli of -some sesamum verieties were
recorded by Valand et gl. (1985). In thelr study they used
four culbtivars and isolated 16 different fungl inocluding
Maerophomina phageoll ,- A.flovus and A.niger.

Singh (1987) reported the oil properties of sesamum
gseeds at different relotive humidities under microbial &
infestation. During isolation studies, A.flavus,

Drechalora hoyaliensis end Pusgrivm poniliforme were

frequently found on sepomum geed surface, FEavironmentol

factors, espeelelly relative humidity and temperature,



affect different properties of sgesamum oil. At high relative
humidities, percentage of oll and lodine value decreesed
while saponificotion velue ond fatty acids'ahowedlan
increasing trend. At 33 and 55 per cent humidities, there
was only 2 8light chaange in oll percentage, while it reduced
conslderably at 75 ocnd 96 per cent humidities due to attack
by A.flavus. At 75 and 96 per cent relative humidity the -
saponification value increased and the highest increase was
due to infection by A.flovus. The lodine value was decreaged

by all the three fungl at 96 per cent humidity.
2.3. Physiology of parositism
2¢5.1« Mode of entry end histopathology

Marks eb al. (1975) reported that the penetration of
young leaves of Populus tre@mu@loides by

Colietotrichum glocogporioides is by meens of penetration

pegs vwhich successfully penetrated the epldermal wglls
within 24 to 48 h after inoculation..

Brown (1975) in his studles on the post harvent

development of C.glogosporoides on citrus plants found




that the spores germinated usunlly on the surface of citrus
fruit and formed appressoria which in turn produced infection
hyphre thet remained latent. Suoh hyphae were thin, thread
like, less than 1.0‘pm in die and were obscrved within or
beneath the cuticle, intercellunlary in the upper two to

four cell layers.

Fahim ond Shehedi (1966) reported the mode of
penetration of Albernaria porri into onion lesves. The
fungus entered directly through the epldermal cell wall
and through the stomata. Munjal and Gupte (1965) made a
comprehennive study of the host poarasite relations of the
anthracnose of celosla caused by C.gloecosporioides. They
observed that the cells of the diseased tissue loat their
shape and later the hyphae collected underneath the
epldermis form stroms, from which conidiophores were
produced . Yoses and Govinda Reo (1969) in thelir shudies
on coriander anthracnose caused by Glomerella cingulota
observed the presence of septate; intercelluler hyphae which
formed stroma at cerialn plaeces and condiophores and
conidia were produced. Cuticular penectration of the isolates
of C.gloeogporioides in clove, nutmeg and cinnsmon was
reported by Karunakaran (1981).



The histopathologlenl relationship of C.gloeosporioides
on the weed, Aegchynomene was lnvestigated by Tebeest et al,
(1978). Inoculation of the seedlings with suspensiong, of
C.gloeopporioides resulted in the formation of pin point
legions (0.5 to 1 mi din) within 48 h after inoculation.

Legions formed within 48 h after inoculation produced apores
which germinated ond produced appressoria in 4 40 5 h and
penctrated the host epidermis. They also found thaet mycelium
grew within the cortex, cambium, xylem and pith tissues. The
death of seedlings was coused by collepse of infected sten
tiseues. Coalescence of lesiong enhanced glrdling of stems

and hastened death.

Singh et al. (1980) conducted histological studies

of Alternarin sesamicola in sesamum geeds. In three white

Seeded sesomum seced somples, having very high and moderate
incidence of A.sesamicola, the dormant mycelium of the
fungus usually occurred in the gub epldermal layers of the
geed coat and occagionally in the endosperm and eabryo. In
severely infected seeds it invaded ell parts including the
embryo, even gporulating within the seed. Heavy aggregation:
of mycelium in the hilum region suggested that it penetrated
through this point, whereas, the thick inner outicle of seed

coat and the outer cuticle of the endosperm appeared
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0 resist its lnward penctration. Watanebe (1939) gtudied
histological changes in sweet potatoes as a result of
inyasion by Fugariun oxygporum oand reported that in the
xylem of disecased sweet potatoes, tylosis ond vasculay
diacoloration ccourred in advance of the invading mycellum
of the wilt fungus. The invasion of F.oxygporum in sweet potato
end its cytologicel changes were also studied and reporied

by Me lure (1950). He suggesﬁed that tylosis clogged
vessels serve 1o preveﬁt the invasion of the pathogen.

Hyphae of the wilt fungus F.oxysporum passs through vessel
element épertures and also through unobstructed pits., Callus
formation is auppréssed where the stele is infected‘with
F.oxysporum. An ouxiliary xylem is often found in infected
rlante and is develbped centripetally from en internal
combium, Thig development of new cells inﬁennal t0 the

stele is the cause of stem splitiing found in Fusarium wilt
infected plants. The fungus grows around tylosis barrier

by possing through bordered pits into wnclogged xylem elements.
Histologicel changes including withering and collapse of
necrotic regions as a result of invasion in elove, cinnamon
and nutmeg leaves by C.glocosporioides have 5een reported
(Karunokaran, 1981).
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2.%42+. Role of toxing produced by fungl

A number of fungl including leaf spot pafhogens are
known to produce toxing. The phytotoxic propertiea of
alternarie acid in relation to etiology of plant dlseases
caused by Alternaria solani were described by Brien gt al.

(1952). Raistrick et al. (1953) reported alternarie scid
end alternariol monoethyl ether as metabolic products of
A.tenuis. The same compounds are reported to be produced

by A.daucl also (Freemen, 1966).

Pero gnd Main (1970) reported the toxin produced by
5A§§gg;g cauging brown spot disesse in tobocco plants and
the metabolite isolated from the pathogen wes altermardiol
monoethyl ether, It was isolated from the cultures of
A.bemuig grown in autocleaved rice grains supplenented with
yeast extract and Caapék's brothes A phytotoxie high
wolecular weight polyssccharide wep also isolabted from
A.tenuis (HMain and Pero, 1972). Kinoshita gt al. (1972)
reported tenuazonic acid from the Alternsrio Sp.

Toxin production by A.glternats the ceuse of a leaf
spot disease of brinjel has been reported by Vijayalekeshmi
" and Rao (1988)., The toxin production by the pathogen was
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tested by noting the reduction in peed germination end root
length over control. Epinmaty with increaged rolling of the
leal lamine with necrotic areas were the égmptoms observed
on detached leaves of tomato which were treateanwith culture
filirate of the pathogen. Orschenskaya (1960) observed that
the culture filtrate of Diplodia zeae inbibited germination
of maize seeds 10 a considerable extent., Sengupta et al.
(1966) isolated an antibiotic boitryodiplodin from the culture
filtrates of Botryodiplodia iheobromae, The antibiotic was

effective against Grem negative bacteria, but not ageinst
saprophytic fungi. The toxic efffect of the metabolite produced
by B.theobromae was reported by Dwivedi and Singh (1971).

Wolf and Flawers (1957) reported the production of
toxin by Colletotrichum nicotionae eavsing snthracnose of
tobacco. The production, physiological activity and chemical
nature of colletotin, o toxin produced by €.fugcum was
described by Goodman (1859). |

Goodman (1960) reporied that colletotin caused
gpotting orf tbmato folinge. Activity of this toxin uwas
measured by the intenslty of symptoms. It was reported
that toxin produciion eppeared on 11th day of incubation

and its effect om jomoto foliage became more intense
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by 17th and 18th days. Although colletotin effects plantas
which were not attacked by the pathogen C.fuscum, varieties
of Digitalis more resistont to0 colletotin were also more

resistant to .the pathogen.

Production of toxin by Ceglocogporioldes causing

cltrus die back occurrsed in Riahnrdzhgsolution after 22 days
growth (Sherma and Shorma, 1969). The toxic metabolities
of C.capslci infecting chillies were assayed on secds,
seedlings, leaves and frult tissues of chillies and all

the samples exhibited toxin injury (Narain and Daa, 1970).

Nalr and Ramekrishnan (1973) studied the production
of toxic metabolites by C.capsiei and its role in leaf spot -
disease of turmeric. The concentrated toxic metabolite
from mycelium (endo toxin) and that from culture filtrate
(exo toxin) were bioassayed on turmeric 1eaves; In treatments
wlth endo toxin as well as exo toxin, visible signs of

neerosis were noted within 4 h.

Kurosawa (1926) demonstrated thet the culture
filtrate of Fusarium moniliforme could produce bakanae
symptons on rice secdlings. Hemmi and Seto (1928) and
Setc (1932) confirmed the phencomenon but noticed that the
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culture filtrates of some igolates grown wnder similar
conditions coulq not produce the bakense symptoms. The conditions
under vwhich the fungus is groun also affect the nature of the
filtrate. Ito and Shimade (1931) reported tbhat production of
the growth promoting aﬁbatance is inhiblited by the omission
of KH2204 or MgSO4 from the culture solution. They found the
subatance 0 be thermostable and nelther enzymic nor volotile.
Kurosawa (1932) found potassium in the medium to be essentinl
for ‘the formation of growth promoting substahces.

Yobute ond Heyashi (1939) isolated two prinecipal sub~
stonces from the culture filtrate of F.umoniliforme, viz.,
Pusaric ccid and gibberellin,

Stoll (1954) reported thet fusaric acid and other
compounds are produced most gbundently at 33°C in Richards'
mediuvm. Biologicael studies of the two substonces showed
that fusaric acid couses stunting symptoms eand gibberellin
causes elongation of many species of plants besides rice

plants,

Hiroe and Wishirmura (1956) conducted studies om
watermelon wili caused by F.oxysporum f. sp. niveum and
reported that the toxle metebolite produced by the
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orgeniem is & sgteroid, phytonivein. It was also observed
that 10 ppm of this compound when applied on plants produced
wilt symptoms.,

Nishimure (1957) reported the production of fusaric
acid by o mumber of Fugarium species causing wilt disecses,
including F.batotus, F.gonglutinang, F.oubenge, R.lint, .
E.lycopersici, F.niveum, F.orthoceras, F.vasinfectun,
F.heterosporun and F.udum., In addition to fusaric soid,
these fungi produce another toxic metabolite, dehydrofusaric
acid, which also caused similar wilt ajmptoms. Bolten end
Nuttall (1968) conducted pathogenicity. studies with P.poae,
causing neerosis and wilting symptoms in plents, emd found
that the culbure filtrate of this fungus also induced neerosis
and wilting symptoms,

» 8ingh and Husain (1970) reported that F.lateritium f. cajen)
the ceusal sgent of pigeon pea wilt, produces fusarie aocid
and debydrofusaric acld.

The toxic metabolite production of some Fusarium
species, viz., EZ.soleni f. sp. pisi, P.partii, F.jovanicum
was suggested by Kern (1972). These orgenisms produced root
and stem rot di.séases in plants. The metebolites produced



by these species of Fugorium include naphthazerine derivatives,
1aomarti.cin,_ norjavenicin, novarubin, fuserubin and javanicum.
Thege metabolites when applied to plants resulted in leaf
necrosis and stem grooving,

Toxic metabolite profuction by F.oxysporum f.sp.lycopersici,
F.oxysproun f£f. sp. nelonis and F.oxysporum f. sp, ¥vasinfectum
was recorded by Cemporota et al. (1973). The metabolites
produced by these orgenisms ag recorded by the authors include
lyconarasmin, lycomaragmic acid snd aspergillomarasmin A.

These chemicals cauged pecrotic leaf spots in plants.
2.4+ Burvivel of fungal pathogens

Singh et al., (1980) reported that Alternoria sesami
gsurvived in the sesamum seeds and the pathogen can sven

sporulate within the seed.

Bunting (1927) noted that Botryodiplodia theobromae

igsolated fronm maize cobs caused the development. of typieal
lesiona when inoculated on cocoa pods. Srivestava (1964)
reported thot spores of B.theobromae remained viable for

fewer monthe cnd mycells for 12 months on rubber geeds.



Chopa and Nariemi (1952) conducted atudies to test the
. survival ebility of Colletotrichum in soil., In thelr stul'ly

they grew the organism in sterilized and msterilized goil
cultures and these soll cultures were from time to time
inoculm;ed into heanlthy canes of a susceptible variety. They
found that C.foleatum con survive in coil or on so0il compost
mixture up to three months. In stgrilizéd soil ?.1; cen remein
viable for five months and in s"c.erilized goil~compont mizture

up t0 siz montha, Survivel of Colletoirichum in infested corm

residues was studied by Lipps (1983). In the spring the number of
acervuli of C.greminicols developing on corn residues buri.ed
by ploughing was signlficontly less than on residues left on
the soil surfoce. C.graminicols was eliminated from infested

corn gtalke burled 1 to 2 om below the solil surface,

Survival of Curvuleria causing leaf gpot discase in
maize was studied by Mandokhot and Choudhery (1980). They
studied the survivol ability by burying the infected leaves
in soil ard by infestlng sterilized ond uvnsterilized soil
_with the pathogen. It was observed thai the pathogen
leads o gaprophytic life m orgenic debrisg in soii
producing selerotia towerds the emd of growth per;od}
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Imeas (1955) reported the saprophytic colonization
of Fugarium in wvheal strav. He showed thaﬁ thers vas a
progressive reduction in the saprophytic colonizgtion of
F.culmorum with increesing proportion of ungterilized soil.
This indicates that Fugarium is a vigorous goil saprophyte
with a high ogmpetitive saprophytic ability.

2.5. Chemical control of funzel Aiseases of sesammum

Meny nongystemic as well as systemic fungicldes have

been used for the control of fungel disecses of sesamum.

In green house and field trials conducted at
Beltgville during 1954-58, Orthocide 75 a$.0;25,- 2 oz/busghel

gave the best conirol of mre—-emergence demping off of sesarum

seeflings agsociated with isolates of Pythium ultimim. In a
field trigl the mean percentege étand was inereesed from
4.8 to 34.8 as a resgult of the treatment. This and other
seed trea;menta reduced the development of Alternarin leaf

spot also (Thomag, 1959).

Gemawat and Prased (1964) found effective control
of leaf blight pathogen in sesamum, Phytophthora parasitica,
by spraying thrice with 3:3:50 Bonieaux mixture.
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Singh et al. (1969) found that among the nine fungiclides
tested against Corynegporz casslicola from sesamum, Antracol

at 1500 ppm and Copper sandoz and Ceresan wet at 2000 pmm
completely inhibited the growth of the fungus.

In the fungicidal screening experiments for the control
of Alternaria blight of sesemum in Temil Nedu, Samuel et al.
(1971) found that spraying Bordesux mixbture end Dithane Z-78
gave satisfactory control of the pathogen.

Daftori and Verma (1973) studied the effect of
aureofungin on seedling mortality and growth of two varieties
of sesamum with seed-borne infection of Fuparium solant.

They recommended seed treatment with aureofungin at the
rate of 20 78 per milligram of seeds to reduce the seedling
mortality by 90 per cent in suaceptible varieties, and to

increose germination percentage as well ag seedling vigour.

Albeldawi et al. (1973) observed that in glass house
experinents on the control of charcoal rot of sessmum with
benomyl, the fungiclde was absorbed by sesamum yoots and

translocated t0 the stem, where it prevented Macrophomins phaseoli

previously added to the solil from attacking the plent.
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Significant control was obtained even at 0.3 g Benlate per
pot end no phytoto:::ic affeots were observed, Shukla and
Singh (1973) conducted studies on the effect of fuéglcidal
eeﬁ treatment on Macrophomina root rot of aesmﬁum, and
found that seed treatment with captan (0.3 pe:‘: cent) gave
the best control of M.phaseoli and incressed yield from
124 to 232 kg per ha. Use of captafol (Tripathl et al., 1977).
carbendazim, thi::l‘am.-r capten (Shukle and Sing;a. 1973) and |
thiophanate methyl (Taneja and Grover, 1982) were also
found to be effective against this pathogen.

control of demplng off and root.'rot. of pesemun
caused by Thielsyia jerricola var. minor by soil dreﬁch_ing
with fungicides ond entiblotics and the efficacy of thege
chemicals for seed treatment was reported by Chakravarti et al.
{1974). They found thet zirem and Brassicol were effective
both for seed trealment as well ag for solil draneiﬁ.ng. They
ugsed Cupranar, Copper sandoz, Fytolen, Dithane Z~78, Ziram;
Aareofungin and Brassicol for soll drenching. Seoud et al.
(1975) conducted studies on the effect of soll application
of fungicides on the Incidence of root rot and wilt diseases
of sespmum and reported that these diseaseg cauged by
Fusa;ium oxysporun, Bhizoctonia solani, Selerotium bataticols
end Fhybophthora sp. were best controlled by soll treétments
with Brassicol-75 during field trials over three seasons.
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Shonmugen et al. (1976) observed that in two Kharif
gepgons, applications of sulphur dust gave the highest
yields from powdery mildew infected plots of sesamum, But
in the rabi seoson, when disease incidence was lower,
Benlate was the ﬁest followed by wettable sulphur. When
the mildew wag severe, wettable sulphur was the best followed
by Miltox and Benlate. Rao ond Shenmugam (1983) found triadimefon
ond bilaxazol were effective agrinst powdery mildew of sesamum,
An integrated programme for controlling pests and diseases
of sesamum has been suggested by Abrohenm gt al, (1976). They
reported that under condition of heavy powdery mildew
incidence, Milbox gave best control at 0.25 per cent
concentration. Light incidences of powdery mildew and leaf
blight caused by Alternaria sesaml were controlled by Dithene M~-45

at 0.2 per cent concentration.,

Yongikar and Kodwelwar (1977) conducted scerecening of
various funglcides agninet F.oxysvorum £. 8p. seeenl causing
wilt of sesamum. Derosal, Bavisitin, Tillex, Captaf, Cerescm,
Thiram, Vitovax and Benlote completely inihibited the growth
of the fungus at 2000 amd 3000 ppm., Brassiocol and Dithane M-45
vere found to be lessg effective in controlling the growth of
the fungus. The systemic funglcides, viz., Derosasl, Bavistin,
Benlate and Vitavax were oboerved to have better efficacy

over other non-pystemic fungicides..
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Tripathi et al. (1977) reported the control of charcoal
rot of sepemum caused by Bhigoctonia bataticola. In yitro
triels with captafol, benomyl, thiophonate methyl, cnd £.7258
ghowed that the growth of R.bataticola was effectively
inhibited by these funéicides. The concentration of all the
foungicides wag 1000 J& per g soil. In field tests captafol
wag the mogt effective fungicide followed by carbendazim and
thiram + captan. Tonejo and Grover (1982) studied the
efficacy of benzimidazole and related fungicides ageinst
R.goloni and' R.bataticole and found that thiophante methyl is
effective in inbhibibting the growth of the fungi.

Ramaiah and Sastry (1983) noted maximum seedling
emergence in sesamum seeds treated with caplan and Bavistin,
The geeds collected from different localities were mixed
with 0.2 per cent each of nine different fungicides for the
contx;ol of seed mycoflora, Captan and Duter gave a broad

spectrum effect .

Sharns and Jain (1984) reported the in vitrpo eveluation
of fungicides ageingt Pugorium epp. Three funglicides, viz.,
Dithene M=45, Bavistin and MBC were screencd against nine
specleg/isolates of Fugarium, The epecies/isolaten were
oensltive to gystemic fungicides tested and differed in their

relative sensitivity.



38

Funmer and Singh (1984) could eliminate all seed~borme
funei except A.sesaml, Curvularia lunata ond Drechglers tetramera

from gespmum seeds by seed treatment with Bavistin (0.2 psr cent)

and captan was next to Bavistin in effectiveness,

Reduetion in the seed-borne mycoflora and increase in
the germination of seeds of sesgamin wes obtained by seed
treatiment with carbendazim, captan, beromyl and thiram., Seed
treotuent with carbendezin or benonyl ats 1500 ppm was very
effective (Vyas et al., 1984).

Dolle end Hegde (1984, b) conducted field trials
against A.ggsomi with different fungicldes. Best control
of the pathbgen was achieved with Dithone M=45 ot 0.% per cent,
applied at 30, 45 end 60 doys after sowing.,

Kumar and Singh (1986) reported that Bavistin 2 g per kg
seganum geed wes found to be better than capbten, thirem and

Vitavax in improving germinntion end seedling emergence.

»
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2.,6. losses due to important diseases

Sesamum crop is affected by a number of disecases.
Eventhough no precise estimete hag yet been made on the
logsen coused by most of the disecoses, some attempits have
been made t0 assess the yleld losases in sesamum caused by

gome 0f the digeasnes,

Sunderaranen (1952) estimated that the yield loss
due {0 stem and root rot of sesamum caused by
Macrophoming phaseolina as 57 per cent when the incldence
of the disease was 60 per cent, Choudhary (1945) observed
that there is 20 per cent yield loss dus to leaf spot

disense of sesomm coused by Cercogpora sesami.

Murugesan gt gl. (1978) conducted field experiments
during nonsoon seasons of 1976 and 1977 to study the intensity
on gesamum end yield loss due 40 dlseases. The avoldable
logges in  ths yield of sessmum duriﬁg nongoon 1976 and summer
1977 were 110 kg and 111 kg per ba, respectively, which worked
out to be 40 per cent. The multiple regresgion anslysis of
yield on diseapes like phyllody, Alterneria blight, powdery
nmildew and charcoal rot revealed that 1 per cent increase
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" in the incidence of charcoal rot disease brought down the
yield by 1 8 kg pér ha vheregs one per cent increase in
phyllody broué;ht dc;un the yieid ﬁy 8436 kg. Siddaramaleh et al.
(1981) estimated the yield losses due 40 pod spot of sesamm
coused by A.gesamt as ranging from 0.1 to 6.7 g seeds per

100 ca_psdles. The number of shrivelled seedis depends on

the severity of the d:fease.

2.7. Residues of Bavistin in crops

Although a number of fungicides are in use at
present in Indla, the work done on residues of funglciden
is very meogre. However the limited informations availseble

in literature are presented bhere.

" Most of the organic funglicldes have low mommalien

" toxicities and problems of excess residues of the payent
compound axe generally not serions. Zaldivar gt al. (1975)
conducted studles on the funglclde residues on fresh
pineapple after Bavistin treatment eand resldues were
much below the internationslly permitted levels.
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Keaneiyen et gl., (1975) conducted studles on
geed treatment with 0.3 per cent benomyl on whent., The
root and sshoot portions were analysed at 15 days ilnberval
for 60 days. Bub he could not detect benoiyl on both
root snd shoot on TLC platea. Though, tue of ite degradation
products, viz., methyl~2-benzimidazole carbamate and an
unidentified compound were found up %o 45 and 15 days

regpectively.

Consequent to the gpray application of
benomyl, carvbendazim ond thiophanate methyl, each ab
100 g a.d./he for the conbtrol of Cercogpora leaf apot of
sugorbeet, Bandyopadhny and Mukhopedhyay (1977) noticed
that benzimidazole resifue in sugarbeet leaves ab Earvest
ronged between 3.15 and 6.20 ppm, which was fr below the
tolerance linmit of 18,75 ppm of the fungieclde in food
stuffs.

VYeidya and Banerjee (1984) described o
photometric method of estimation of corbendazim residues.
The procedure employed involves the use of bromocresol green
{PCG) end bromophenol blue (BPB) as the reagenbts. The method
can be used for the estimation of carbendazin from commercially

formmlated products as well ag from plant residues.
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According to their methodolggy carbendazim contents present
in the two plent somples, viz., Jowar and peas Zoliagze were
2.62 end 0.22 ppm with BCG end that with BPB were 2,7 and

0.26 ppn respectively when applied at the rate of 20 Aig per mi,

The maxirmum residue limits (MRL) of ocarbendazinm
on plents as per gulde to Codex recommendations concerning

repticide residues/FAQ/WHO, Rome is as follows (Sundararajon,1985).

Commodity MRL in mg/kg
Bananas (pulp) 0.5
Banenas (whole) 1.0
Grapes, peaeh?s, cherries 10.0

and eitrus
Pineapple 20,0
Hengo 2.0

Cheriysn (1987) conducted studies on the
resldue anelysis of carbendazim on fruit semples of bonana,
nengo and pineapple after the application of Bavlsitin at
500 ppm to protect them from post harvest décay. The
reaidue of carbendezim was found 4o be 3,83‘13;._3111 in
banenag, 1.45 ppm in mango and 1.00 ppm in piﬁeapple
fruits,.
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2.8. Influence of fungicides on o0il quality and yleld

Rajagopal énﬂ Vidhyasekoren (1983) reported that
carbendazim, tin hydroxide, cﬁérothalonil, mencozeb and zineb
controlled tikka leaf spot of ground nut. Chlorothalenil,
carbendazim and mancozeb spreys increased the oil contmmb
of ground mut kernels and reduced the free febty acid
content end saponificabtion value of the oll. Capinfol and
carbendazinm gprays increesed the iodine value of the oil,

Singh end Keng (1984) reported the effect of
carbendazim on anino acid composition of ground nut plants.
They observed that besides fungleldal action, cerbendezim
(Bavistin) affects metabolism of the crop. They recorded .
the effect of'Bavistin on the amlno acid composition of
ground nut leaves abt various stages of the crop growth when
applied t0 control the tikkn disease caused by Cercospora spp.
Spraying of Bavistin (at three concentrations i.e., 0.05,

0,10 and.0.15 per cent) was started vhen the crop was 51 days
old. Three sprayings wvere given at 14 deys interval. The amino
acld metabolism of the leaves at 75 day old stege showed that
application of Bavigbin at shorter intervals tends to increase
the amino acid content.
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Effect of eyeteinic fungicides on the phyeiao-chgmical
properties of ground nut was reported by Lallthelumari et al.
(1984) . TFoliar application of systemlc funglcides and a growth
regulator, cytozyne, revealed significant alteration in physico =
chemical properties of ground nut plants., Among the funglcides
tested, Baycor gave excellent control of leaf spot. The
reduetion in disease incidence due t0 Baycor was correlated
with increase in protein, total nitrogen end total phenols

and a decreage in total gugar,

Gupta et al. (1987) reported the fungicidal control
of leaf spois and its influence on quality of ground nut.
Unsprayed ground mut with a dlsesse incidence of 435.73 per cent
resulted in reduction of oil and protein content. But the free
fabty acid content was increased. Maximum disease control was
obgerved with thiophanate methyl, vhile copper oxychloride and
zineb were least effective, ILinolelc acid increased whilé
oleic acid decreased in diseased semples. Among the treatments,
copper oxychloride, zineb end captan decrensed the oil content

while benomyl + mancozeb combination significantly increaged
the oil contents. Protein content significantly declined with
copper oxychloride and in coﬁtrol when compared with
thiophanate methyl while in other treatments there was nro
appreclable \change .



2.9. Varietal screening of sesamun

Gupta gt al. (1963) conducted studies on performance
of different sesamum varieties and suggested the possibilities

of breeding resistant varieties.

Gemawat and Presad (1965) conducted tests with
different varieties of sesamm for resistance Vo Phytophthora
blight. Of the 41 varieties of sesamum screened in the glass
house ageinst P.porasitice var. gegemi, only 75 4/1-1/2-1 was

resistant. Two others show?%ome tolerance and the rest were
susceptible. Gemawat and Verma (1974) reported that varlieties
of sepamum ¥PS-25, ES-105, ES=124, E5-156 and ES=-190 were

resistant to P.parasitica var. gesomi causing blight disease

in sesamm.

dain and Kulkarni (1965) identified Rt=-1, C=50, St-58
and Gwallor-5 as tolerant to charcoal rot/stem rot/root rot

caused by Macrophomina phaseolina. Vir et gl. (1974) conducted

studies on varietal scoreening of sesamum egainst M.phaseoli,
cousal agent of root rot of sesemum. They found 18 sesomum

varieties to be susceptible to root rot disease.



Fughwaho and XKushal (1970) studied the reaction of
pesamun varieties to Cercospora leaf gpot in lMadhye Pradesh.
0f the 31 sesamum varieties tested in the field 41, 41 A, 41 B,
128 ond 128 B were found to be resistant to C.pgeaml and others

were noderately reslsteant or suscepbible,

Mazzani et gl. (1975) succeeded in the incorporation
of resistance to Ehytophthora omd Hacrophoming in the sesamum
variety Aceitera. ‘Thia new sescomum veriety reslgtant to
P.nicotianne var. parasitica, HM.phaseoli and
Fusariun oxygporum £, 9p. gggggi vag obtained by backcrossing
with the African variety Ajemo Atar 55, resistant Lo
ggxtOQchord spp. cnd Hecrophomina spp. The yleld and vegetative

characters of the new variety resemble those of the original

Aceltera, vhich is resistent to Xugarium sp.

Reaction of diffevent sesamum varieties and seedlng
dates 0 charconl rot cauased by Sclerotium bataticola was
studied by El-ghemma (1976). The natural infection by
M.phaseolina on local varieties in Iraqg was also studied
end it was found thet red sesamum had the highest yield and
the lowest percentage of infection at all three seeding dates

tried. There wos o significant negative correlation between
geed yield and percentage of infection for all varieties.
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Hiremoth and Joshi (1980) conducted stndies on
varietal resigtonce in sesamum against leaf spot ceused by
Cercospora gesami, and they could not observe any. voariety as
highly resistant in thelr screening trisl. The incidence of
leaf spot caused by C.sessmi resulted in severe damage to the
crop during Kharif Beasoﬁ. PLfby varietien were screened fox
reslstance against the disease during 1972 and 1974. Average
perocentage dlsease index varied from 12.1 to 63.5. None of
the varieties was found immune., Four varieties were moderately
rosigtant, with per cent disease index less than 15. Iate
maturing verieties appeared %o he resistont and early maturing
variebies susceptible. Varieties of mé@dium maturity appeared

%0 be moderate. in reachion.

Variar end Pavgi (1981) reported varietal reaction

of sepomunm $0 gall dlsease caused by Synchybrium sesemicola.,

Resiotonce or susceptiblility of 50 varieties of sesamum to

infection by S.sesamicola was tested by arbificial inoculation

with zooopores., None of the varieties tested was found lmmune

" or highly resistent while two wers resistant and the rest showed
infection ranging between resistont ond highly susceptible at
the peedling and adolescent stoges. Many of them varied in
thelr susceptibllity at the cotyledonary or maturs leaf stages.
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Use of resistant verieties ogoinet Alternario sesami
cousing blight disease in sesammn hep been suggested by many
workers,  Vorieties so far identiflied oo highly registant to
A.sesomi are CVS No.4, JT.7, No.2, E.8, J.T.63-117, 4.6-5,
J.T.66=-276, Anand~9, J.7.62-10, VI-43 and Anend-74 (Jeyoreajon et gl
1981; Siddaramnieh et al., 1981; dayorapaieh et al., 1981).,
Dolle and Hogde, (1984, b) screened segamum verieties ageingt
A.gesand and among the 22 cultivars tested under conditiong of
notural infection, X=7732/10-2 showed lowest incidence of
. dipease. |

Virk end Gemavat (1981) carricd out evalvation of
segamm verieties for resistance to Fusarium wilt end observed
differential disease reactions in varietics and exotic

collections,

Resletant vorieties of sesnmum egainst powdery
mildew disense was reported by Krishneswemi ¢t al. (1984).
0f the 28 pesamum varieties evaluated for remetion to

Oidium acenthospermi wnder artifioial inoculetion end in the

field during the ralny seagons of 1981 ond 1982 at Coimbatore,
Co=1 and TNAU-2 ghowed the lowest disease incidence in both

the seagong.
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3. MATERIALS AND METHODS

.1+ Survey on the oncurrence of fungal diseases of sesamum

A survey was conducted to find out the wvarlous
fungal diseangses affecting sesamum crop in Kerala. This
work was conducted from 1981 to 1984 and covered the
important sessmum growing aveas of Trivendrum, Quilon,
Alieppey and Palghat Districts. The verious fungl obtained

during the survey were recorded.’

During the survey it was found that the
incidence of five leaf spot diseases coused by

Alternario sesami, Colletotrichum gloeogporiocides,
Gurvularia lunate, Botryodiplodia theobromee and

Fusarium oxysporun f. sp. sesani were very severe in all
the gesamum growing areas of Kerala during all the seasons.
Hence detalled studies were conducted on these digesses cnd

their causal agents.

Je2« Isolation, purification, teosting pathogenlclty end
identification of fungl



Z2.2.1. Isolation

The diseased specimens of sesamum were collected
from different locations for igolation of the pathogens,
The fungel pathogens vere isolated from the diseased pards
following the standerd procedure and cultures were maintained
on potato dextrose agar (FDA) slants,

3.,2.2. Puriflication

The various fungi isolated were purified by single
gpore isolation technique and maintained on PDA glante by
periodical subculturing.’

3+2:3. Pathogenicity

Pathogeniclity of the fungl was tested by
inoculsting sesomum plants of-aifferent growth stages.
Inoculations were done with and without injury by placing
mycellal bits as well ms by spraying spore suspensions.

The concentration of spores in the spray suspension was
edjusted Lo approximately 10% per ml in sterilized distilled
water. The spraying was done using an atomizer. Conbtrols
conslsted of sesamum leaves sprayed with sterilized distilled

vater, The plants were covered with polythene bags %o
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nointain high humidity. In the case of powdery mildew coused
by Acrogporium gcanthospermi only the natural incidence of
the diceape was examined.

The plants were keph for symptom devclopment and
the observations were recorded. The pathogens were reisolated
from the artificially infected plants end purified. The
morphological and cultural characters of the reisolated
pethogens were compared with those of the original lsolates.

3.2s4. Identlification

The mycelial characters, ngexual and gexual
fruiting bodies, colony color, intensity of sporulation,
spore measurenents etc. of the fungl were gtudied.
Morphologlcel characters of all the organisms were studled
by growing them in slide culture as described by Riddel (1950).
The fimgal pathogens were ldentlified by comparing the
charactors with the detalls in published lliierature.

3.3« Symptonctology

Symptoﬁs of the wvarious fungal diseases vere
studied by observing the naturally infected gesooum plants
in the field and aleo followlng the course of development
of the disease in artifically Ilnoeunlated planta.
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%+.4. Effect of diseases on germination of seeds

Effect of dleeases on germination of seeds wasg
determined by observing the germination percentege of
seeds from infected pods collected from sesamum planis

inoculated with Alternaria sesami, Colletotrichum gloeogporioides,

Curvularia lunate, Botryodipledia theobromae and

Fusarivum oxysporum f. sp. gegami., This wes done by keeping

surfoce sterilized sesamun geeds in large sterilized petri
dighes. The petri dishes were lined with moist filier papers.
Three replications were malntained for each fungus with 100
seeds for each replication. The plates with the seeds were
incubated for three days wnder room temperature with control
plates conteining healthy seeds, The germinated seeds were
counted from each plate, germination percentoge recorded

and the per cent inhibition of germinstion over contxol wes
determined,

3.5, Seed=borne fungil

The seed-borne fungl from the following ten sesanum

varieties were igolated.



1) Kayemkulam~-1 ii) T.C.3%0
iii) No.42 - iv) Assam local
v) B.64 vi) $i.866
vii) Koyamloulam=2  vill) T.13
ix) Timbi-9 x) Trivendrum local

The seeds were supplied by the Departmeni of
Agronomy, College of Agricultufe,'vellayani.

Standard blotter method and agar plate method
with YDA were used for the isolation of geecd-borne fungl
(1518, 1976). Surface sterilized and wnsterilized seeds
wére placed on sterilized moish blobtter paper and on PDA,
One hundred seeds of each variety were ugcd for each
method of isolation, OSeed steriligation was done by using
0.1 per cent mercuric chloride. The observations wers
recorded after five deys and the fungl associated with
the seeds were isolated and identified.

3.6. HMode of entry

Cleered leaf technique (Crossan, 19067) was
folloued for this study. Segamum leaves of different
grouth stoges were collected from actively growing
plants, thoroughly washed with digtilled water angd
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placed in large sterile petri dishes. -Spore suspensions
of each of' the five fungl -viz., A.gesami, C.glocosporioides,
L+lunate, B.theobromac and F.oxysporum f. sp. gesami were
prepared from ten day old cultures of the fungl. Small
circles vere marked on sesamum leaves and one drop each of
the spore suspension wasg placed in each cirecle. The petri
dlshes were then covered with the lids lined with moist cotton
10 maintein high humidity. ~The plates vere then incubated at
room temperature. Afier 6, 12, 18, 24 and 48 h of inoubation
the leaf dises were cut out with a sterile cirk borer from
the marked areas, and placed in PAA for 24'h, The leaf discs
were then transferred to 50 per cent lactic acid for clearing.
Then they vere moanted in lactophenol cotiton blue and
examined for apore germinntion and penetration into the leaf.
Drops conteining conidiml suspensions of all fungl
wera also placed on glass slides and incubated in petrl dishes
lined with molst cotton for comparison of the germination of

gpores with that on leaf disce,

3+.7. Histopathology

, Histoﬁathological studies were conducted ﬁy teking

transverge sectiong of sesamum leaves infected with the five
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leaf spot fungi, viz., A.sesami, g,éloeosnorioi&eal,g.lnnata,

B theobromae and P.oxysporum f. op. Sesomi using o rotary
mierotone (Sass, 1964). ' | |

] The histologieal changes brought asbout by the
five species of fungl were observed end noted By comparing
with the gections of healthy leaves.

5«8. Toxin production

A stufy on toxin ﬁroduetion cepacity of various

fungl viz., Alternaris pesomi, Colletotrichum glososporioides,

Corvularis lunata, Bobryodiplodia theobromae end 't

Fugoriun oxysporum f. sp. gessml wes carried out,

3e8.1. Influence of varlous redia on tozxin production

The following liquid media were tried to assess
thely comparetive effectn in aubforting the production of
toxic metabolites by the pathogen.

1. Host leaf exiract medium

2¢ Host leaf extract dextrose medium
3. Richards' medium

4., Czepek {Dox) medium

5. Potato dextrose medium



Compositions of media ave given in Appendix‘1.
Fach mediunm was prepared and dispensed in 250 ml conloeal
flagks ot the rate of 30 ml and sterilized by autoclaving
at 1.05 k@/bm? for 15 mlnutes., The mediur wag inoculated
with 5 mm dia disca of meven day old culbure of each fungus.
Three replications werc wnainteined. The inoculated flasks
vere incubated at room temperature. After 15 days inoubetion,
the cultures with the medie were macerated in blender and
filtered through Whetmen No.l filter paper. The comparative
toxic activity of each filtrate was studied by following
the bioacssay technlque..

Sesamum lpoves of uniform ege were collected and
vleced Iinside aterilized petri dishes lined with moist cotton.,
On one helf of the leaves 0.05 ml of the culture filtrate was
placed and alightly pricked with sterilized needle through
the llquid. On the other hal? of the same lzaf sterilized
water applled in the same manner served as control,

Similaily on another lemf, on one half the culture filtrates
and on the other Relf the respectlve medium were placed in
the same moanner. The petri dishes were incubated at room
temperature and observetions were recorded after T2 h.

There were three replicotions for culture filtrates from
each mediunm end averages were calculated and expressed in
gix grades accoxding to.the length of lesion produced on the
lesf by each fungus,
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%eB.2. ExX0o and endo toxin

The fungl, Viz., A.geganmt, C.gloeosgporioides,
C.lunata, B.theobromoe and F.oxysporum f£. sp. sessnl were
grown on regpective medium which supported maximum production
of toxin for a pericd of 15 days at room temperature and the
mycelial growth was filtered through a previously welghed
vhatmon No.I filter paper. This culture fillirate was used
to test exotoxin production. The mycelium was homogenised
in & blender by adding five times its welght of water. The
homogenised mycelium was centrifuged at 1000 rpm for
15 minuntes. The supermatent was token and agnin centrifuged
at 1000 rpm for 15 minutes and used for testing cndo toxin |
production. Thege two test liquids (endo toxin and exo soxin)
were agssayed on sesamum leaves, The leslons developed on the
assayed leaves were observed end recorded in gix grades depending
on the extent of lesion length. Two controls each with medium

and sterilized water were also kept.

3.8.'5. Effeoct of culture filtrates on germinntion of
fungnl spores,

A1l the five specles of fungl, viz., A.gegani,
C.gloeooporioides, C.lunats, B.theobromae and -

F.oxysporum f, sp. seseni were grown on their respective medium,
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in which maximin toxin production wes observed, for 15 days
and the culbture filirates were taken to investigate the effect
0f each culture filtrate on spore germinoation of all the above
fongi. Spore suspensions were prepared frow ten day old
cultures of the fungl in the test solution. The concentration
of the spore suspension was adjusted to 104 gpores per ml of
the solution. A anall quantity of the spore suapension

(0.05 nl) was placed on clean, grease free sterile glass
slides which were kept in petri dishes lined with moist cotton
wool, Controls consisted of spore suspensions'prepareﬁ in
sbterilized water and'the respechive media théh supported
paxitun toxin production. All the petri dishes were
inJcubated at room temperature and the obgervations were

taken 48 h after incubation. The number of conidia germinated
was counted from 20 rondom mieroscoplic fields under low power

objective and per cent inhibition was calculated.
3.9, OSurvival of the pathogens
The duration of gwwvival of the five. gpecies

of fungl wans studied by burying the infected leavews in solil
(Mendokhot and Chauwdhery, 1980).



Infected leaves were Cut into small pieces erd
buried at o depth of 5 em in certhen pots containing garden
so3l, The pots were kept under natural conditlong and were
irrigated regulerly. The viability of the orgaenigns was
observed ot one month interval by digging out the infeoated
leaf pleces and plating them on PDA, after several washings
with sterile digtllled water. .tYhen the buried material could
not be traced, infested goil was plated on PDA by soil plate
method (Worcup, 1950). The plates were incubated ot room
. temperature and observed for the growth of fungi. UYhen the
colonies developed on the plates produced sufficient gquantities
of spores, they were harvested end spray inoculated on
sugceptlible éesamnm planta grown in pote end obsér#ed for the
development of gymptoms by each fungus. Sprayed plents were
covered with polythene bags for 48 h to malntain high humidity.

%.10. Evaluation of fungicides against leaf spot disessesn

5.10.1. In vitro evaluation of fungicides

The comparative efficacy of the following funglcides
wag tested under laboratory conditions at different

concentrations as shown below.
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Fungicide Chemical name Concentrationa( ppm)
1. Bavistin  ‘Methyl=2-benzimidazole 250, 500, 1000
_ " carbamete _
2. Bordeaux mixzture . 2500, 5000, 10000
3, Difolaten Clg-H=(1,1,2,2~tetra~ 1000, 2000, 3000
‘ cehloro ethylthio)-4
cyclohexane=1,2 .
1 dicarboxinmide
4, Dithone M=45 Manganese ethylene 1000, 2000, 3000
' bisdithiccarbanate
and zine ions .
5. Fytolen Copper oxychloride 1000, 2000, 3000
6. Hinoson O~ethyl=S,S=~diphenyl 500, 1000, 2000
' dithiophosphate

The poigoned food technique (Zenbmyer, 1955) was
adopted 1o study the effect of different funglcides on growth .
of fungli, The regquired quontlty of funglcides was ndded to
50 ml of sterilized Czapek (Dox) agor medium to glve the
necessary concenirajion; mixed will, and poured into sterile
pebtrl dishes at the rate of 15 ml per petri dish. After
sogalfication, the mycelial Aisecs of 5 mm dia out out from
actively growing culbure were placed in the ceatre of plates
in respect of all the five gpeolies of fungl. Controls
conoisted of uncmended Czapek (Dox) cgar medium inoculated
in the same way. All the pebri dishes were incubated at

room temperature. Observations on colony dis were recorded
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when the growth of the organisms has completely covered the
plates in the control,. Per cent inhibition of growth of
dlfferent fungl over control wes calculated by using the
formﬁla-. o

C~T

Per cent inhibition = 5 F 100

where C = radial growth in control
T = radial growth in treatment

%,10.2. Field evaluntion of fungicides end estimation of
yield loss

The efficacy of three fungicides at two concentrations
ach, ware tested under field conditions for the control of
the five speeiea of fungi cauaing leaf spot diseases on

Begmlb

The trial was carried oub at the Instructicnal Farm,
{:oilege of Agriculture, Vellayeni, during August-Decenber
geason of 1987. The secammm veriety Eayomkulam-2 wes used
for the experiment. 'The experiment was laid out in split
plot design with the following treatments.



Aq e+« Alternarie sesami

A2 «» Colletotrichum glocosporioides

A4 «« Botryodiplodia theobromae
A5 ++ Fusarium oxysporun f£. &p. segemi

Fungicides
By ae 250 ppn  Boavistin
By e+ 500 ppm Bavistin
83 »« 5000 ppn Bordeaux mixture
By o» 10000 ppm Bordeaux.mixture
B5 «s» 1000 ppm Dithene M=45
Bg «+ 2000 ppm Dithane M~45
By .+ Control
Spocing .. 20 x 15 cem
Plot gize .« 1.8 x 15 m
Number of planis per plot .. 60
Rumber of replications «« 4

The field was prepared well and laid out into
different plots. Fertilizers were applied sccording to
package of practice recomunendations of KAU. Seeds were sown in
lines and watered regularly. UWhen the plants were 40 days olgd,



63

they were sprayed with spore suspensions of the respective
pathogens. High humidity waes mainteined by covering the
entlre plaonts with polythene bags. VWhen the plants showed initial

synptoms of the disease the bags were removed.

The plents were glven two sprayings with the
fungicides. The firsh spraylng was given on 45th dey and the
second on 00th day of sowing. Thers were sevéh treatments
including control and four replications for each digpease.

Thus there were a total of 140 treatment conbinations.

Observations were taken randomly from 20 planta
from each plot ard the averages were ealculated. FPre and
post treatment observetions on disease intensity by esch
fungus was recorded by using the following disease grodes
(Mayee and Datar, 1986).

Grade Degeription
0 s Heelthy leaves
1 +« 1 per cent or less
5 ve 1=10 per cent
5 s 11=20 per cent
7 ee 21=50 per cent
9 e« 51 per cent and above

(Figures 1, 2, 3, 4 end 5)



Tig. 1. Score chert for Alternaria leaf spot

Grade
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Healthy leavea

1 per cent or less
1« 10 per cent

11 = 20 per cent
21 - 50 per cent

5% per cent end above
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Tig. 2. Score chart for Collstotrichum leaf spob

Grade
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Degeription

Bealthy leaves

1 per cent or less

1 - 10 per cent

11 - 20 per cent

21 - 50 per cent

51 per cent and above
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Fig. 3. Score chort for Curvularia leaf spot

Grade
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All the leaves of 20 plants selected from each
treatment were ohserved, the dissase Intensiiy was recorded
ond dlsease index was calculated using the followlng formula:

Sum of individual ratings x 100
Total number of pients assessed X9

Disease index (DI) =

Thousond geed weight tnd yleld per plot were also taken., .The
data were ahalyeed and per cent losses in yleld were calculated.
The losses in yield were recorded based on 1000 seed welght and
per plot yield. Obamervations on stem infection, pod infection,
pevcentage of healthy leaves cnd incidence of powdery mildew

were also recorded,
3.11. RosidueY toxizzy of Bavistin (Carbendazim)

The residue of Bovistin, which was found to bse
the most effectiﬁ'e fmgi.'cide.l‘ was estimated,

The invest;igation wag carried out during 1987
as o pot culture experiment in the ‘uplnnd sesanmum cultivation
season, ol College of Agriculture, Vellaymni. The experiment
wes laid out in completely randomised design with four
replications. The packoge of practices recommendations of
EAU were followed in raising the crop except the plant
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protection schedule, The fungicide (250 and 500 ppm of
Bavistin) was sprayed on 45th and 60th dey of sowing.

Three samples were teken (both leaf and pod) at
one week interval after the lash fungloldal spraying.
Regidue analysis of Bavistin was conducted by the procedure
supplied by BAST Lid.

The semple (100 g) was macerated with 300 wl ethyl
acetate. The supernatant orgenic phase was decanted into a
one litre glass begker and repeated the ethyl acetate
extraction.  The combined ethyl acebate extracts were
desleceated over 5 to 10 g sodium sulphate and filtered into
a round bottom flagk. This was reduced to about 25 ml in
a vécuum rotery evaporator. Then 25 ml of 1 N sulphuric acid
wag added and the flogk was shaken vigorously for 2 min.
The suspension wes rinsed into a 250 ml separating funnel
with 100 ml distilled water. The agueous phase wes run off
injo & separating funnel and neutralised with 30 ml saturated
sodium bicarbonate solution., This was extracted twice with
25 ml chloroform. The chloroform extracts were combined end
extracted with 10 ml of 1 ¥ sulphuric acid in a separating
funnel. The chloroform phase was discarded end the sulphuric

acld extraect wag filtered into a 10 ml measuring cylinder
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and was then read in Spectronlc 2000 against 1 N sulphurie

acid, The spectrum of carbendezim was recorded at 281 nm.

3+12. Influence of fungicides on quality and yield of oil

Samples collected from the field experiment
degeribed under 3.10.2 were used to determine the
influence of fungicides on quality and yield of gesemum oll.

The following proPérties of the oll were determined
%0 study the influence of the sprayed fungicides, viz.,
Bavistin, Bordeaux mixture ané Dlthane M=~45 on quality of

Seganum olil,
3.12 .1 ol ACid value

Sced semples were collected from the f£ield
experiment after the fungicidel application. The oil wag
extracted by hot percoletion method (A.0.A.C., 1960). The
acid value of exbrocted olls was assessed by heating the oll
with neutralized 95 per cent alcochol, Thelcontents were then
cooled end titrated agalnst 0.1 W KOH using phenolphthalein as
as Indiecator (A.0.A.C., 1960), .
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312,162, Todine value

- Todine value of each sample of the oil was assessed
by diasolviﬁg weighed quantity of oll in chloroforms and trecting
it with iodine solution. The resction was allowed to continue
for 30 min in dorkness with occasionel sheking. The excess of
iodine in the reaction mixture was estimated by titration
ageinst 0.1 N sodium thiogsulphate solubtion using sterch as
indicector. ‘hen blue color disappeared the Zlask wes
stoppered and shaken after adding a few ml of potossium lodide
solution (A.0.A.C,, 1960).

31213, _ Saponification value

Saponification value of the oil vas assesged by
boiling the oil for 30 min after sdding aleoholic pobtash.
The contents were titrated with 0.5 N ECl using phenolphthelein
ag indicator and the saponification wvalue was calculated
(A.0.A.C., 1960).

3,12.2, Oi1 yield

0Ll yield of sesamum after funglcidal applications,
wag determined by A.0.A.C. method (1960). o
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3.13. Varietal screening for resistance ogainst the leaf

apot discages

The following ten semamum varieties were screened
for reclatonce/tolerance against the leaf spot diseases

coused by Alternoria gsesami, Colletotrichum gloeosporiocides,

Cuyvularia lunata, Botryodiplodia theobromee: and

Pugarium oxysporun f. sp. gesami in & pot culture experiment.

1. Kayamkulam=1
2. BebA’ '
% "SLeB66
4o TR13
5« Kayankulom=-2
6. IC-284
7. Timbi=9
8. Sie-44
9. Trivendrum local
10. North Kerala local No.24

- The experiment was laid out in a completely randomised
design with four replications. ‘the plants were ralesed in
earthen pots 0of 30 cm dia. Vhen the plonts attained the age
of 45 days, they were spray inmoculated with spore suspensions
of &1l the five species of fungi. The inoculated plonts were

given high humidlty by covering with polythene bogs. ¢ P2€S
were removed when the inoculated plants showed initial symptons

of the diseases. Observations on disease index, percentoges of

sten infection and pod infection were recorded.

o’



RESULTS



4 . RESULIS

4,1. BSurvey on the occurrence of fungal diseases of
gesemun, isolation, purification, testing
pathogenicity ond identification of the fungl

During the survey, the occurrence of fungal
diseases was recorded and the Tollowing fungal pathogens
were isolated, purified and their pathogenleity tested.
They were ldentified by studying thelr characters and

comparing these with those recorded in liserature.

4.,1.1. HNames

Acrogporium geanthogpermi (Chidd.) Subram.

4.1.1.1. Tocalitys

Neyyattinkara, Perassale, Vellayani, Attipra
in Trivandrun district and Keyemkulem, Haripad, Chepcd etc. |
in Alleppey district.

4+1.1,2. BSensons

August «~ Decenber and December - April.
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4.1.1.3. Kajor symptomss

Symptons appear ns small white spots on the upper
surface of the leaves (Plate 1), Corresponding areas on the
lower curface of the leaves have a water sogked appearance.
Whitish powdery growth of the fungus coalesced to form lerge
patches and cover the entire leaf lamina, severely infected
leéves rolled inwerds and found drooping, Defoliation and

death occurred In severe coses.

4.1.1.4, Sugceptible steges
Pod formation cnd pod ripening shages.

. 4.1.1,5. Pathogenlelty:
Infection deourred -2 towards the end of erop

geasdn,

4.1.1.6, Cheracters of the pathogen:
Mycellum superficial on hopt surface, creeping, -

in mass appesred os vhite and byphse are hyaline, sepiate,

snd branched., Conlidiophores erect, simple, upper portion

of the conidiophore increase in length as conidia are formed

‘ from this point. Comidie are hyaline, one celled.."cylinarlcal

or elliptical with rozmél ends, Conidia mgasured 20,64 to 30.84 x

10.7 to 20.2 pm. Heustorio globular to aslightly conlcel in

shape .-



Diseased Heolthy

Plote 1. Powdery mildew caﬁsed
by Acrosporium acanthosperni
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4.1.,2., Haome:
Alternoria sesami (Ksw.) Mobenty & Behero

4v102|1o LocalitYB
All the sesamum growing arees in Trivandyrum,
Quilon end Alleppey Pietricts.

4.1.2.2, Seasong

August = December.

4.1 .é e bié;]or gymptomss:

Leaf spots and occosionally leaf blight resulting
in defoligtion. Pod spot is also noticed. Spots inltiate
a8 water soaked lesions, later observed ag $ypical concentric
zonatioxlla insiderthe water socked area (Plate 2). In the
cape of severely infected secede the pathogen lnvaded all
perts including the embryo.

4.1.2.4. Bupceptible stoge:
Flowering stage.

441.2.5, Pathogenioitys

Both injured and uninjured tissues are infected.
" Inoculetion with spore suspension as well as culture bits
gave positive regults. Typlcal symptoms are produced within
4 to 7 days of inoculation.



F13 Digeased H: Heelthy

Plate 2., Leaf spot caused by
Alternaria sesami




4.1.2.6. Choracters of the Pathogens:

Color of the colony on PDA was aghy grey, mycelium
septate, conidiophores simple, erect, somewhat flexuous, pele
brown or yellowish brown., Conidia are yellowlish brown,
obclavate, having 3=6 septe, both longitudinal and trensverse,
constricted at the septa. Usunlly conidia are not in chains
(Plate 3). IEzch conidium has long hyaline beak. Conldia
nmeasured 20.64 to 31.45 po X 9.21 to 18.27 Jitte (exeluding
the beck). Conidia from host tlssues were shorter with more
nunber of tramsverse gepte thoan those from culturs. The
fungus could be isolated from seeds of infected pods also.
Begk of the conidia are sometimes thickened and chlémydOBpores
are formed (Plate 4). |
4,1.3. Name:

Botryodiplodia theobromae Pat.

4*0‘1 eSele Locali.ty:
All sesamum growing areasp in Trivandrum, Gunilon
and Alleppey Districis.

4.1 sJ:2« Season:

December - April
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4.1,3.3. Major symptoms:

Initlate as smell brown leaf spots. As disease
cdvances, the spots enlarge and become leaf blight, foilowed
by defoliation (Plate 5). |
4.1.5.4. OSusceptible sﬁage:

Branching stage.

4.1.3.5. Pathogenieity:

Inoculation trimls were positive with ::-:pore
suspension as well as with culture bits on both injured énd
upinjured tissues. Inoculem as culture bits hastened symptom

development,

4.1.3.6. Charecters of the pathogen:

The color of the colony Q. PDA was doark grey or

blackish. Mycelium septate, conidiophores gj s UBually
erect and hyaline. Conidie are hyaline Jelled vhen
young and at maturity they became two celled, and are deep
brown in color ovold Lo subovoid or gomesimes elongated.,

Hature conidia are relatively thick walled (Plate 6). They

measured 14,38 to 22.21 x T.32 o 12,70 );un Pycnidla are

observed In old cultures as black lknots which are ovoid or



F4: Diseasged Ht Healthy

Plate 5. Leaf spot coused by
Bohryadiplodia theobromae
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Plate 6. Conidia of B.theobromas (X 750 -3)
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Plate 7. Pyenidium of B.theobromae (x 1500 | )
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4.1.4.4., Susceptible siage:
Capsule ripening stoge.

4,74.5. Pathogenicity:

On injured tissues symptoms started within 48 h after
inoculation and uninjured took 5 to 6 days to initiate symptona,
vhen culture bit was inoculated, With spore suspension, the
injured tissues showed symptoms after 3 to 4 days and in

wminjured after one weck.

4.1.4.6. Characters of the pathogen:

On host lenf extract mgar, the colony color was
pale grey to dirty white. Bub in carrot leaf agar the color wos
dark grey. Mycellium are irregularly septate and are immersged,
thick walled and brown in colour., Conidiophores arve produced
in bundles of 20 to 25, usually emerge through the gtomata
(Plate 9). They were ,light brown initially, but at maturity
they became dork brown in coior. They were unbrenched end
stralght mostly, but some times geniculote and slightly
swollen at the basel portion. Conidiophores measured 38.5 10
97 x 2.8 to 4.0’pm. Conidie are colorless, long meptate
(mostly 7-10) broad at the base and tapering towards the apex
and measured 8.3 t0 98.7 x 2.7 t0 4.2 Jam.



401 .« KRama:

Colletotrichum gloecosporioides (Penz.) Penz.& Sacc.

4.1.5.,1. Localltys

_ Vellayanl and Balaramapuram both in Trivendrum
" district, Yakkara ond Nenmara in Palghat district.
4.1 J:2¢ Seasons

August - December.,

4,155, HMajor symptomass:

Initiate es dull green areas on leaf surface, which
eniarge and become necrotlc, Shape of the spots more or less
round which are brown or purplish brown in color (Plate 10).
Often Anthracnose symptoms noticed which 1f cecurs, cortical
rortion wag found destroyed. The brownish discoloration
continunous from foot to top when infectlion was very severe.
Bub ot Stimeps Lt wos not found continuous. The disecme
affected the sebiing of the pods and alfected plants destroyed

vefore maturity of pods.

4.1.5.4. Susceptible stage:
Capsule ripening stoge.
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Flate 10. Leaf spot caused by
Colietotrtohmn gloeosporioides
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Plate 11. Conldie of C.gloecosporigldes ﬂx1500;u)
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4.1.5,5. Pathogenicity:

o Spray inoculated plants developed symptoms within
- 4 %0 6 doys when injured. But with culture bits symptom
expression wes after nbout a week even with injury. Inoculation
with culture bit developed gymptoms after 48 h and with spore
suspension after 5 days, both in injured and uninjured tissues.

4.1.5.6. Characters of the pathogen:

o Thelcolor of the colony on FDA was ashy grey,
myceliun branched and septate, hyphoe hyaline and collected
untderneath the epidermis at certoin places to form e pat
like stroma. Conidiophores were hyaline, simple, cylindrical
and nonseptate.. They are arranged conpactly in rows. Conidia
ore byaline, cylindriecal or oblong with round ends and one
_celled (Plate 11). In culture, the spore mnss have & brlck
red or creany colorntion. They have thin walls with grenular
protoplasmic contenta inside with oil globules. The perfect
state of the organism = Glomerella cingulata (Stonem) Spauld. &

Schrenk could be observed in the inoculabed sesamum leaf biis.
In most cases the perithecie could be observed only in culbtures
of more then 10 days old. Dense acervuli could be obaerved
over the necrotic lesions of the infected arees as dark brown
or blackish spines or dots. They are subepidermal. Inside

the perithCeiun a number of asci could be observed. Ascl are

globose or subglobose or clavate in shape and brown in color.
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Asei were found in groups. Inside each ascus, light ascospores
were seen and they measured 14.79 to 15.12 x 3.97 to 4,24)zm.
Conidial size varied from 20.23 %o 23.67 x 4.74 to 4.96}un.

4.1.6., Nemes
Corynespora casgiicola (Berk & Curti) Wei.,

4.1.6.1. Locality:
All sesamum growing areas in Kerala.

4.1.6.2. Seagon:
Occurs during both the seasons bub severe during
December - April.

4,1.6.3. Hajor symptoms:-

First appears on the leaves as minute brown/purple
dota, whioh gradually increaaes to 10 om or sometimes much
‘more in dia (Plate 12). The apots are irregular in ocutline
ond when in large numbers, they coaleace fo;ming large
patches, Sometimes the spots have concqntric zonationg
inside. The spots could be observed on boyh surfaces of
leaves. TFrom leaves the dipesse extends to stem also. On

stens reddish purple dots/spots appecred which in due course
.enlarged in size to form elliptical purplish brown spots
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Plate 12. Tear 8pot caused b
Corynespora cagsiicols 4
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with a lighter centre. When such nurerous spots Occur on the
otem they run into each other %o form purple strecks. When
guch plants bear fruits, the charvocteristic spots could be
obgerved on pods alzo. The spots varied in size from less

than 1 mm to0 2-% mm., Heavily infected plants are kilied.

4.1.6.4. Susceptible stage:
Iy stage of the erop. However sympsomg inlbtiated

first on plomis towards maturity.

441,65, Pothogenicitys

Infection initlated first on culture bit inoculated
plonts L.e., 4 to 6 deys after inoculation, but spore suspension
inoculantion took 7 days to initiate symptoms with injury.
When the lnoculations were done without injury it took 7 end

8~0 daoys respectively in culture bit and spore suspensions,

4.1.6.6. Characters of the pathogen:

On I'DA, the colonies were pzle grey in color at
first, turned to deep grey when old, Mycelium was mostly
imnersed, composed of branched subhyaline to pale brown,
septate and smooth walled. On infected leaves, the mycelium

is internal. Conidlophores emerge through the epidermis,
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slightly swollen at apex, whleh are eimple, but sone times
branched. They are straight or slightly flexuous. Conidia
were terminszl and single in most cases, sometimes fownd
inchaing, pale olivaaeoﬁs brown in color. They were smooth,
several celled, obelavate to cylindrical in shape. They .

have colorless thick eXospore and prominent dark bagal secar
with severel (3-18) pseudosepta. Spores meagured 26.72 to 92 x
447 b0 17.0 Je

4e1.7, Nome:
Curvularia lunota (Wekker) Boedijn.

4.1.7.1. TIoenlity:
" Velleoyeni in Trivandrum ond Keyamkulam in
Alleppey district.

4.1.7.2. Seanson:

August ~ December and December - April,

4.1.7.3. Hajor symptoms:
Small water soaked lesions are developed in the
initial stages. These lesions later turned to brown in

color (Plate 13). A large number of such spote could be



FB’ Disgeaseg ilz Eealthy

Plate 13, Leaf spot caused
by Curvularia lunata
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Plate. 14. Pod spot caused by C,lunata




81

noticed on & single leaflet. Severe atibeck resulted in the
shedding of leaves ond water soaked lesflons could be noticed
on pods also (Plate 14).

4.1.7.4. Susceptible atage:
Towvards seed -maturity.

4,1.7.5, Pathogenicity:

Injured ond wminjured leaves developed symptoms,
but when injured, the symptom spread was rapid i.ec., on
injured the symptoms started within 4 to 5 deys, while in
winjured it took one weck,

4.1.7.6, Characters of the pathogen:

The color of the colony on PDA was dark eshy grey.
Mycelium septote, profusely branched, subhyaline to light
brown. Conidiophores were dark brown and unbranched.
Conidia were dark brown, boat shaped, 3 septote, usuolly
third cell from the base consplcuously larger, brosder ond
darker than the others. Typical bending obmerved an the
third cell (FPlate 15). Apilcal cell of the conidium was
subhyaline and round in shape. The basal cells are also
subbyaline which bears & scar indicating the point of
attachment 40 the conidiophores. The epores measured 35 o
41.2 X 12.4 t0 13.4 s Conidia are usually found at the

apical part of conidiophores in groups.



Plate 15. Conidie of C,lunata (x 1500 )



4.1.8.5. Hajor symptoma:
Symptomg chareceterised by yellowing, witkhering
and drooping of lecves. On leaves dull green arens
appecred wnich loter tumed to blighted appesrence (Plate 16).
Complete dGstructlon oceured 1L the iafection was in the
seedling otage. The top of the plant dried up ond beng
over. Brown discoloration of the zylem vegsels ébserved
from root to opex, Death of plants occurrsd in severe

cagea couging typical wilt gymphoms,

4.1.8.. GSusceptible sioge:

Seedling stage (Cotyledonary stage) .
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4.1.8,5. Pathogenicity:

injured tender portions of stems got infected
repldly thon uninjured portions. Symptoms developed within
t;hi'eé days of inoculation with culture bite and four to six

days with spore suspenslon.

4.1.8.6. Cheracters of the pathogens

The color of the colony on ¥DA was pure white,
'@céum very fluffy, septate, simple and hyaline, conidiophores
~ are simple or branched,short, stout and hyaline. Two types
of conidia cre produced inside sporodochin mnd also in e
sée;ttlered nonner on the asrial mycelinm. The larger spores -
macroconidie = are bvorn on elaborately branched conidiophores,
They are hyaline, 3 t0 5 septate, thin walled, fusiform or
falcate in shape with polnted ende (Plate 17). Macroconidio
measured 12.74 %0 48.28 X 2.02 to 3,21 Je The small spores =
microconidia are mostly one celled, hyaline, DO C_ "3
ovoid or ablong., They are found produced singly from the
tips of the phialigdes.

4 . 1 9. Nome:
Helminthosporium gecsaml Miyeke

401 0901 . I:OGall‘bﬁ;fs
Vellayani, Kadakkavur and Uzhemalakkel in

Trivandrun district..
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4.1.9.2, Season:

August -~ December.

4.1.9.3. Major syrptomg:

The symptoms appear on the leaves as small flecks
of one mm dixy to larger lesions which are gunken. The brown
colored spots appear algo on petioles and stem and later on
" the pods. The spot size reached upto 20 mm in severe

infectiono, resulting in blight symptoms (Plate 18).

4.149.4, Susceptible stages
Capsule dehiscence stage.

4,1.9.5. Pathogenicity:

Both injured and wninjured tissues developed
symptoms of the disease. In injured spore suspension
sprayed plonts, the sympioms of the discease eppeared within
three to four days, wheress in mwinjured spore suspension
sprayed 1t took about one week. In the case of culture bit
inoculated injured plents symptom development occurred on
the third day 1tself but it deleyed by two days in uninjured

ones .,



i
llp!lfl'-ﬂlllIII|Ilﬂrl'ﬁ'pl'ﬂlTﬂ]'lm]‘ﬂn[mqmrlmqmﬂlmi]l]l[tm]IIII[IIIIPﬂ!jE]'.ll'l:.'I[:lti]il'l[iﬂ?Fﬂ'l'iI"';!T.‘[':"l
3456789|0III21314‘£16!

_ . N PP Y o B Tt

Plate 18. Ieaof blight coused
by Helminthosporium sesaami.
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4.1.9.6.- Charseters of the patbogen:

The color of the colony on FDA was grey to ashy
groy. Ag the culture becuome older, the color changed %o
deep grey or blackliph. Mycelivm is brown and septate.
Conidiophores are tall, ereet, single mnd brown colored.
Coridie are subhyaline t0 brown, arise through small
pores laoterally. Apeﬁ of the conidiophores were free ag they
grew further. Conidia subhyesline to brown, smooth,
paeudoseptate, (5-10 celled), slightly curved with a bulge
in the centre and tapering at the top. conidiOPhores bear
this conidia at regulor intervals, on the upper part in a
sympodlel manner, Thus on the conidiophores severzl bends
and scorg could be observed at regular intervals. This
gave the canidiophbreé a characteristic shape., Conidia
measured 35,7 to 98.74 x 7.2 o 14,94}1&1.

4.1 010. Nﬁme:
£
Pegtalota ap.

4,1.10.1. ZTocality:
Vellayeni and Angyera in Trivandrmm district.

4,1.10.2. Season:

Decenber - April.
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4.1.10.3. Hajor symptons:

Appeor on the leaves ag small pudple colored spots
wi%h‘%aéying diaz7x> of opne mm t0 7 mm, As the dicease
asdvanced, the purple color beceue more prominant towards the
peripbery and centre with grey color (Plate 19). tMinute
blébk'dbts conld be observed on the grey centre representing
the acervull of the pathogen.

4.1.10.4, Susceptibled stage «
Branching stage.

4.1410.5. PFathogeniolty:

Infection developed on ail thg plants inoculased
with and without Injury. Injured plants st@rﬁed‘tbe production
of gymptoms within 4 t¢ 5 days, whereas unlnjured tock one
week 'with spore suspension inoculatidn. But when the plants
wére inoculated with culture bit, the symptoms developed
within two days in injured and 4-5 deys in wminjuved.

4.1.10.6, Charactera of the pathogens \
On PDA, the colonies were white and leathery.

In old culbures black dota could be observed in the white

mycelium, representing the fruiting body of the fungus, the

acervuli. They are dlsceid or cushion/stucer shaped and



TR g &‘m O e O L T
l 3 ] 7 Blqué_)llylllgmllnq

13 14 13 6 1t

- - —tie. Duerfl _gouoran 1

Plate 19. Loaf spot coused

Plate 20.

by Pestelotin ep.
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sﬁbépi&eimel on the host surface. Conldlophores were hysline
| short and cylindrical formed on stroma. Conidia were dark
colored, five celled usually, constriotéd at the septa. The
middle three cells were darker and the end cells were found
hyaline., -Hyaline apical appendages were observéd. In many
of the gpores only one apicsl appendage could be observed,
rarely spores with three hyaiine appendages could be notliced.
There was one basal oppendage for each spore. ©Size of
conidie wag 15.29 40 26.71 x 5,12 to 7:71)mn without
appendage (Plate 20).

41.11. Names
Yhytophthora parssitica var, gesami Dastur.

4.1.11.1. Locality:
Vellayani ond Chirayinkil in Trivandrum district
and Herlpad and Keyemkulem in Alleppey districs.

4.1.11,?, Seasoni
August - December ond December = April; but

gevere during December = April season.

4;1.11,3.’ Major symptomss:
Initiel sympioms are water sogked spote on leaves

and stems. Under favourable conditions these spots enlerge
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rapidly and mey coalesce with each other resuliing in leaf
blight. Pre-mature leaf fall occurs,infected stems and
branches look brown initially but turn to black when mature,
In humid Qeather, white mycellal growth of the fungus may be
seen on the suriace of affected parte. Root rot gymptoms are
noticed especially in seedlings emd the severely infected
seedlings destroyed the crop (Plate 21).

4.1.11.4. BSusceptible stoge:
Seedling and flowering stages.

4.1,11.5. Pathogenicy:

Stem rot symptoms developed in injured plants
‘sprayed with culture suspension within five. to six - days and
in uninjured within seven to eight days. Culture bit
inoculated plants developed gymptoms earlier then the spore
sugpension gprayed. i.e., in the case of injured tissues
within thrée to four days and in uninjured within five to
gix days.

4.1.11.6. Charscters of the pathogen: o

On PDA, the colony color was white, smooth ond
cottony, mycelium eoenocytic,hya;ine? and freely branching. Many
sporangiophorsse were p?oduced_bearing numerous sporangia.
Sporangia are hyaline, lemon ghaped and thin wailed (Plote 22).

Cogpores were rowmd and thick walled compared to0 sporangisl wall.



Plate 21, Stem rot cauged by
_P_letophthora parasitica

4.

M OEN

Plate 22, Sﬁrangia of P.parasitica (x 1500
4] .



89

4.,1.12, Uames
Rhizoctonin bataticola (Taub) Butl.

4‘.1'.1201 @ Locali-tyﬁ
Velloyani and Attingal in Trivendrum district ong
Pathiyoor in Alleprey district.

4.1.12.2. Season:

Decenber - April mostly.

4.1.12.,3. Hojor symptoms:

Rotsing of the collar region was the initial
symptom which spresds along the aten (Flote 2%). On affected
parts whitish growth of mycelium could be obgerved. After
four t0 five days, small whitish dots on the infected areas
rapresent&ng‘ﬁhe sclerotia of the organisma could be noticed.
Thege scl%rotia later turned to ﬁiawg ;ructures. High humid
conditions\- eapacially et the time of t\ﬁiuit.y resulted in

savere atbock.

4 .1\t\1‘2 14- - S%S(.‘.eptible stage H

Q%Gdling stages are more suaceptible.



Collar rot caused by

Rhizoetonia bataticola

Plate 23,

ng

Culture of R.bataticola showi

Plate 24.

-



4.1.,12.,5. Pothogenlcltys .
Symptoms developed in plente inoculated at vorious
stages of growth with injury by using spore sugpensione as
well as dry culture bit incculation, within four to five dayas.
%%ﬁw:in uninjured it took five and seven days respectively

with culture bit and gpore suspension inoculated.

4.1,12.6. Characters of the pathogens

On PFDA the colonles were white which was connected
by thread like mycelial mat. Within four to five days small
wﬁite dots representing the‘sclerotia of the organism could be
observed (Plate 24). Iater these white etructures turned to
light brown to deep brown in color composed of free, thick
ualled cells. Sclerotia varied in size end shape; globose,
oval, oblong or elliptical. Sclerotia measured 22,2 x 37.72jnm.

4.2, Elfect of diseases on germination of sceds:

Effect of the dlseases on germinatlon of sceds
of sesamum was determined by noting the germination
percentoege of peeds from infected pods of diseased pesamum
plants. It was foéﬁ that the minimm germination

ﬁeraentage wias ln seeds from peods infected with A.sesomi,
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The percentage of inhibition over control in this case was
57.76. The maximum germination percentege was in the geeds
from ﬁods infected with C.gloeosporioides with 135.38
percentage of inhibition (Bzble Jd). '

4,3, Seed~borne fungl

Among the two methods used viz., standard blotter
metkod and agar plate method, the letter was found {o be
better thom the other since more species of fungl were
igolated by this method. In general the predominant
'fungi wvere Rhizovus nigricons, Agpergillus flavus,

Yucoy hoemalis, Aspergillus niger, Penicillium chrysogenum
and Alterncria sesaml, (tables 2 and 3).

Among the ten varleties of sepamun seeds
tegted, Koayomkulem~1, T.0.30, N0.42, and Assam local were,
in general, found to harbour more number of fungal
propagules.



Table -1, Effect of fungel disecases on germination

of sesamumn seecds.

Heoahy Percentoge of
Tungi germinagbion inhibition
. percentage over control

1. Albernarin gesami T T BA.Te . 5716
2. Colletotrichum gloeogporioldes 71.20 13.38
3. Curvulerin lunata 41,20 49,87
4. Botryodiplodia theobromae 44 70 - 45,62
5. Fusariom oxysporum f. sp. gesemi 42...28 48,56

6. Control " 82.20 ..




Teble 2., ZPer cent incldence of fungl agsociated with seceda of ten varietiesa of sesemun

by blotter method

Fungi isolated

Varieties Sterilized Unsterilized

1 2 3 4 56 7 8 9 1 2 3 4 5 6 7 8 9
1. Koyowkulamt 16 9 4 3 - - 41 29 21 21 18 8 5 - 8 54 32 38
2. T.C.30 4 16 - 10 - - 21 16 18 19 23 6 18 = 27 32 11 33
3. No.42 0 4 ~ = == 8 7T 9 16 19 = = = - 14 7T 19
4. Agsam local 16 10 12 4 = - 18 17 21 24 35 21 2 9 = 24 35 43
5. B.64 7 2 = = % = 5 4 6 12 11 2 - 4 - 11 7 21
6. S51.866 - 7T 8 11 2 -~ 26 = 19 2 1B .4 - 7T - 11 - 29
7. Kayamkulom=2 7 = = 32 16 2 =« - = M 4 - 26 -~ - 26 - -
8. T.13 5 = 14 - = = 11 =~ 8 5 21 - 5 - 7 = 21
9. Timbi-9 - = 7T 21 = = - = - - 11 - 4 - - 2 &
10. Trivendrun local14 21 7 = 4 2 14 - 35 20 32 - = 1 2 = = 2

79 69 52 60 44 2 144 T3

137 130 157

7 51 70 37 179 94 212

1. Aspergillus niger 4. Curvularia lunata

2. Aspergillus flavus 5+ Botryodiplodia theobromne
3. Alternaria sesami 6. Fusarium oxyeporum f. gp. sesemi

7. Mucor hiemalis
8. Penicillium chrysogenum

9. Rhlizopus nigricans

w
w—.



Teble 3,

agar plate method

Per cent incldence of fungl assmociated with the seeds of ten varieties of sesamum by

Fungl igolated
Verieties ‘Sterilized . | Unsterilized

1 2 '3 4 5 6 7 8 9 1 2 3 4 5 6 1 8. 9
1. Kayemkulan-1 28 14 & = 422 29 a4 34 28 10 T 5 7 29.32 50
2. T.C.30 13 284 7 = -2 3 32 2 3 1118 3 - 3% .44 61
3, No.42 24 16 - - - - 316 21 19 32 28 - - - 11 2 12 132
4. Mosom local 21 24 3@ 15 - - 2 23 11 3% 34 2 16 - 7 20 36 28
B. B.64 A 7 5 = = - - T 9 21 9 % - 2 - 12 16 19
6. Si.866 2 7 ~ 14 - - = 4 2 10 18 - 14 19 29 - -
7. oyomlulaw2 12 21 4 4 - 4 - 12 4 19 41 - 4 6 - 12 - 7
8. T.13 5 - 1% 2 3 219 7 8 9 1421 - 4 - 24 16 10
9. Timbi-9 2 110 - 6 - - 21 3 6 416 3 6 3 2 - 19
0. trivepdral 2130 4 - 2 4 6 2 4 % 3 2 - - 10 112 29

2

1. Asperelillus niger

2. Aspergillus flavue
%+ Alternaria sesomi

4. Curvularia lunata

5. Botryodiplodia theobromae

T+ Yucor haemellg

8. Penicilliium chrysogenum
6. Fusarium oxysporum f. sp. gesaml 9. Rhizopus nigricang

V6
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4.4+ Hode of entry

4.4.1. Alternaric sesani

Majority of the spores of A.sesomi germinated wj.th;i.n
24 h. In many of the spores two germ tubes could be observe&..
The germ tube from some spores grew up %0 3-4 times the spore
length, Other germ tubes grew only for short distances before

entering the plant tissue, In meny cases appressoria were
formed, Successful penetration was establ.ished after 48 h.

Aehe2. Lolletotrichum gloeogporioides

The spores of (.glososporioides started germinaetion

within 6-8 h. A large number of gpores were found germinating
forming germ tubes, bub entry lnto the hogt tissue acourred
only in very few. The germ tubes ended by forming appressoria.
Entry occurred in most cases direebly through the cutlecls of
the host forming very minute infection ﬁegs; But in most cases
infection peg could not be identified. ZFenetration of the |
hoet tigsues Yook place only after 24-36 1 of germination of

the spores,
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4'4: o3 . wariﬁ luonata

Spore germination took place 12-18 h of incubation,
Gexrn tube penetrated through sitomata aﬁter forming appressoria
£rom wﬁich small infection pegs could be obgerved. Only in
veny'few caseé direct penetration through the cuticle was
obgerved. The mode of entry of $he pathogen was malnly through

the stomata of the hoat leaves.
4e4,.,4, Botryodiplodia theobromae

Majority of the spores germinated within 24 h and
each spore produced two germ tubes mostly from the two sides.
Later the germ tube elongaﬁed 2=~% timeg the length of the
gpore an& foimed appresgorium. Entry of the pathogpn into
leaf tissues could.be obgerved both through the cuticle as wellzng
through stouata of leaf. But main mode of entry was through
the cuticle.

4.4.5, Fusorivm oxysporum f. sp, pesami

Germination of the spores sterted after 12 h of

incubation. The entry of the fungus into the hosgt tissues
was mostly through the stomata by germ tubes only., Appressorium

could not be obeerved.
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4.5. Histopathology

The histological changes brought about by the fungal

pathogens, viz., A.sesemi, C.gloecos orioides, C.lunata,

B.theobromee and F.oxysporum f. sp, sesami on the host were
studled by taking thin sections of the infected leacves and
comparing with the healthy oneg,

4.5.17. Alternarie sesami

Mycellum of the fungus was observed in the epidermal
layers of the digeased leaves, In few c@ses the mycelium
remifled deeper into $he tissues of the leaves. The pregence
of mycelial structures inside the tissues was characterised
by bleckish discoloration. (Plate 25).

. 44542, Colletotrichum glososporioides

The mycellal mat is found undernenth the epldermis
of the inYected leaves. The adjacent cells turned black.,
Myoelium ramified through the garenchymaioua tissues bhoth
inter ond intracellularly. The entire tissues were in a
disorganised state (plate 26). The infected tissuea‘became,

necrotic,
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Plate 25, Histologi i |
. glcal changes in sesamum
leaves cauged by A.gegami ?83 1500 5 )

Plate 26, Histologicaml changes in sesamum
leaves coused by C.gloeogporioides

(%1500 . ).
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4.5.3. Curvularia lunato

The epldermal cells of the host tissues were the
chief aite of infection. The infected epidermal cells turned
black and appeared in a collapsed condition. Due {0 the
accumulation of mycelium inside the leaf tissues, the cells
logt its original size end shape and appeared 1arge£ then the
healthy ones., '

4.+5.4. Botryodiplodia theobromaé

The cork layers as well as the subepldermal layers
‘ wvere inveded by the fungus and they eappeered denser and darker
‘then the healthy ones. The epldermal cella near the cork
loyers were found disintegrated. |

4.5.5. Fusarium oxyspoxrum f, sp. gescmi

Tue to the invasion of the pathogen inside the leeaf
tissues, wvascular discoloratian wag observed. The adjacent
cells near the necrotic areas turned darker and lost their

originel shaps,



4.6, Toxin produchion
4.,6.1. Influence of culture media

The toxin production capacity of the five fungal
pathogens of sesamun as assessed by lesion length on sesemum

leaves is given in sable 4,

~

4,611, A.gesani

Haximm length of lesion was obtalned with culture
filtrate from Richards' medium followed by that from Czapek (Dox)
and potato dextrose mediuniw-

4.6.1.2. C.glocosporioides

Maximum production of toxin by C.zlocosporioides was
in Richards' and potato dextrose media.

4.6.1.,3. C.lungta

Czapek (Dox) and potato dextrose medim supported
maximm toxin production by C.lunata as assessed by the lesion

length on host leaves.



Table 4. Influence of culture media on toxin production by the five leaf spot fungl

Culture filtrates of

Host leaf Host leaf Richands’ Czapek Potato
Pungl extm;zt extract dextrose e { Dox) dextrose

}

By Bp By By By By R I By .315‘233 R‘leRs

1o A.gepomd , 2 2 0 3 3 2 4 5 4 "5 4 '3 3 4 3
2. C.gloecogporioldes 3 2 2 4 2 4 3 5 5 3 4 3 4 & 5
3. C.lunota 3 2 3 2 3 2 2 2 3 4 3 4 4 3 4.
4. B.theobromne 2 3 4 2 3 2 13 2 4 3 3 5 5 5
5+ R.oxysporum f.ppegesemi 2 22 2 4 5 4 > 3 2 2 3 2 3 4 3
0. no lesion 3. lesion length between 2-3 eom

1. lesion lengbh less then 1 om 4. leplon length between;;-?:—z:. en
2. lesion length between 1-2 en 5. lesion length more than 4 cm

..00T



4.6.,1.4. B.theobromae

-

Maximum production of toxin by B.theobromae was
in potato dextrose medium., This was followed by Czopek (Dox)

medium.
4:6.,1.5. F.oxysporum f. sp. sesami

Host leaf extract dextrose medium was the most
favourable wedium for toxin production by F.oxygporum f.sp.sesoml
followed by potato @#extrose medium, '

4.6.2. Exo and endo toxins

The observations on the effect of exo and endo toxins
on lesion development on host leaves are presented in table 5.
The fungi were grown opn the respective medium which supporied

the maximum productian of toxing.

The exo end endo toxine obtained from the respective
medium were bioassayed on sesamam leaves. Tn both the caseas
necrotic lesions were discernible 6-~10 h after inocculation.
Obgervations were recorded after 48 and 72 h of inoculztion
a9 maximan lesion development was observed by this time. The
;*esulte showed that the necrotic lesion development on sesamum

leaves with exo and endo toxins varied with epch fungus. .



Table 5. Effect of exo and endo toxin production by the five

opecles of leaf gpot fungl on semamum leaves

Exo toxin Endo toxin

Pungl | 48 h 72 48 h 72 h

By Bp By g, Fofy By By By By B, By

1. Aopesamt 5322 323 323 534
2. C.zlocosporioides 2 % 2 3 3 2 3 3 4 4 45
5, Clumts 223 354 2335 3353
4-:. _I_B_.théobromae 2 2 2 2 3 2 4 3 4 4 3 5

44 223 322

S5e¢ Pooxysporun f.sp. 2 2 3 3
. gagami

0. no lesion

1. lesion length less than 1 em
2., lesion length betuween 1-2 cm
3. lesion length between 2-3 on
4. lesion length between 3-4 em
5. lesion length more thon 4 om
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1% was observed that among the exo and endo toxins
produced by A.sesami, C.gloecosporioides and B.theobromae, the

lesions coused by the endo toxins were found to be larger than

those caused by the exo toxins. But in the case of C,lunain
and H.oxysporum f, sp. gesoml the maximm lesion development was
noticed after 72 h by endo toxins.

of
4.0.3. Effect of culture filtrates on germination, fungal apores

Culiure filtrates of the five gpecies of fungi viz,,
A.gesami, C.glocosporioides, C.lunate, B.theobromoe end
E.oxysporum f. sp, gesami were used to test their effects on
the spore germination of each of the fungi. Germination of
spores was recorded 48 h after incubation (table 6). Maximum
inhibition of spore germinntion in the culture filtrate of
A.gesami was recorded in the case of C.gloeogporioides (12,1)
ond minimum in C.luneta. With the oulture filtrate of |
C.gloeosporioides also the maximum inhibition of spore
germination wes noticed in C.gloeosporioides (8.0) but minimum was
in B.theobromoe, while the culture filtrate of C.lunata showed
moximum inhibition of spore germination in B.theobromase (8,7)
‘and minimum in F.oxysporum f£. sp. Segami . |



Table 6. Effect of culture filtrates of the five species of fungi on germinstion

of their respective spores

Percenvage of germination

HEDM .. Host extract dextrose medium

Fungi

S Ay=CH A,=-CE A—-CPF A,=CFH A=-CPF M CcHM P HEDM

1 2 3 4 5
Ay 70 .4 15 .9 10.5 8.9 10.4 14..7 40.6 .o .o
) -’12 8005 1201 8.0 1408 18.2 12.2 58!2 LR e * e
! A3 90i8 22-3 16-2 1204 7'9 9‘6 »n 70.8 . ow
! 5-4'_ 7700 20‘00 2005 8.7 14&2 17.7 .o P 41 .7 .o
A5 86-7‘ 18.2 13.8 15 06 10.6 18-2 ow .e .s 46.4

Aq .- A.gesami SW .. Sterile water

A, «. C.gleosporioides BM .. Richards® medimm

A-5 e golimﬂt& CFP .. G‘ul‘bure filtra-tue

A4 ++ B.theobromae PDM +. Poiato dextrose medium

A; <« Beoxysporum f. sp. sesomd CM .. Czapek (Dox) medium

VOT
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The culture filtrate of B.theobromae showed maximum inbibition
in the cage of C.lunate (7.9) ond minimum in C.gleosporioides.
Culture filtrate of P.oxysporum f. sp. gesemi showed highest
inhibition also in C.lunate (9.6) and minimum in

E.oxysporum f£. sp. sesami. In all the five species of fungt
tested spore germination was maximum in sterile distilled water
which ranged from T70.4 (A.sesomi) to 90.8 (C,lunatan).

4,7, Survival of the pathogené

This study was conducted by burying the infected

leaves in soil.
4.7<1. A.gesaml

The pathogen could be isolated directly from the
leaf debris up to three months. Bub it could be isolated
from the infested soil up to a period of five months.
Sesazum plants inoculated with the fungus produced leaf spot
synptoms after five days of inoculation.

4722 C.gloeosporioides

The organism could be isolated from the buried leaf
tissues up o0 a period of four months while from the infested
s0il it could be isolated even up to seven months. Acervuli

vere algo obaerved on the leaf debris. As the duration of
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buriel period increased, the number of acervuli decreased.
Sesamum plents sprayed with the conidial suspension of the
organism produced typical leaf spot symptoms'wi.thin four to

8ix daya.
4+T.3¢ G,lunnte

The pathogen could be igolated from the leaf debrig
buried in the soil up to a period of Pfour monthg. However,
from the infested soil the pathogen could be isolated up to '
8lx months. Sesomunm plents on inoculation with the conidial
sugpension of the pathogen produced typical symptoms of the

diseape within six days.
4.7«4. B.theobromas

The pathogen could be igolated from the buried 1e'af
.debris up %0 @ perlod of Pive monthsﬁand from the infested
soil up to soven monthe. Inoeulated host plants produced
symptomé vithin four days.
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475+ IF.oxysporum f. sp. sesani

The pathogen 'could be igolated from the buried leaf
Piecea up to five months ond from the infested soll 1% could be
isolated up to eleven months. Both mocroconidia gnd
mioroconidia were Iprod;med on the medium. Inoculated plents
developed leaf spot symptoms within one week. Wilbing type of
gymptoms were also noticed when culture suspension was mixed
in the e0il in poto where the plants were raised, after five %o

8ix days of incorporation of the culture,

4.8. Ivaluvation of funglcidea againat leaf spot diseases

4.8.1. In vitro evoluation

The results of the effect of various fungleides on
the rodlal growth of the flve fungl cousing leaf spob dlseases

in sesamum are presented in table 7.

4._8-1 -1 . -_A_osesami

Among the six fungicides, there was complete inhibition
of growth of the fungus on Bavistin 250 ppm, 500 ppn ond 1000 ppm,
Bordeaux mixture 5000 and 10,000 ppm and Captafol 2000 and
3000 ppm.



Table 7. In vitro evaluation of fungicides against the leaf spot fungl in sesamum
Bavistin Bordsaux mixture Captafol Dithana M-45 Fytolan Hinoaan Cc.D
Pungi - - - i
A B c A B c A B c a B c A B c A B c (0.05)

A. sesami 250 0 100 2500 28 69 1000 25 72 1000 &7 26 1000 67 26 500 51 43
500 0 100 5000 ] 100 2000 0 100 2000 44 51 2000 52 42 1000 24 73

1000 0 100 10000 0 100- 3000 ] 100Q 3000 18 80 3000 44 51 2000 0 100 34.69
C.glososporioides 250 ] 100 2500 27 70 1000 23 74 1000 14 8¢ 1000 69 23 500 20 78
500 0 100 S000 12 87 2000 ] 100 2000 0 100 2000 71 21 1000 0 100

1000 ] 100 10000 0 100 3000 0 100 3000 0 100 3000 60 33 2000 0 100 4.89
* Colunata . 250 a5 72 2500 90 0 1000 22 76 1000 40 56 1000 90 ] 500 as 61
' 500 0 100 5000 90 0 2000 19 79 '2000 0 100 2000 80 11 1000 22 76

1 1000 o 100 10000 62 kb 3000 0 100 3000 0 100 3000 T3 62 2000 14 84 7441
B.theobromag 250 0 100 2500 68 24 1000 0 100 iooco 0 100 1000 85 6 500 23 7%
500 ] 100 5000 45 50 2000 0 100 2000 0 100 2000 72 20 1000 15 83

{ 1000 ] 100 10000 .38 58 3000 0 100 3000 0 100 3000 62 ai 2000 0 100 10,03
I-xyoporum £. #p. 250 0 100 2500 O 100 1000 15 83 1000 64 29 1000 70 22 500 27 70
' 500 0 100 5000 0 100 2000 11 87 2000 S8 36 2000 56 38 1000 21 78

j 1000 0 100 20000 ¢ 100 3000 12 es 3000 56 38 3000 51 43 2000 0 100 6.50

‘A = Concentration (ppm)

B = Mean colony dia (mm)

C = Par cent irhibition over control

80T
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4.8.1.2. Co.gloeosporioides

Bavistin at ell concentrations tried (250, 500 and
1000 ppm), Bordegux mixture at 10,000 ppm, Captefol at 2000 and
5000 ppm, Dithane M=45 at 2000 and 3000 ppm and Hinosan 1000
end 2000 ppm completely inhibitgd the growth of C.gloeogporioides.
Fytolen failed to completely check the growth of the fungus
ik all the three concentrations tried. There was no significont
differences between the effects of 5000 ppm Bordeaux mixture
and 1000 ppm Dithene Me5,. ‘ .

40801 .3. Q_-lmlata

There was complete inhibition of growth of the
fungus with Bavistin at 500 and 1000 ppm, Captafol at 3000 ppm
and Dithane M=45 at 2000 and %000 pri. Hinogsan 2000 ppm was
found superior to captafol 2000 ppm in -inhibiting the growth of
the fungug.

4.8.1.4. B.bheobromae

Beviptin, Baptafol and Dithane M=-45 completely

. inhibited the growth of B.theobromae, at ail the three
concentratiéns tried. Thesge three fungicldeé were significantly
superior to Bordeaux mixture, Fyitolan and Hinosan. Hinosan at

2000 ppm also completely inhibited growth of B.theobromae.
Lenst effeotiv’%\é’ was shown by Fybolan at 2000 and 1000 ppm. .
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4.8,1.5. P.oxygporum . sp. sesemi

Complete inhibition of growth of the fungus was
coused by Bavistin and Bordesux mixbture at all the three
concentra.tions,‘ and Hinosan at 2000 ppm. Dithane M=45 was
found %o be least effaectivze,

4.8.2.  Fileld evaluation of funglcides and estimation of
yield loss

The efficocy of three fungicides, viz., Bavistin,
Bordeaux mixture and Dithane ¥-45 at two concentrations each,
wag tested agalnst the five leaf spot digseases in sesamum in
the field. The pre end post treetment disemse index velues
with reapect to the five species of fungl are presented in
table 8 and 9. Bavistin at both the concentrations
(250 and 500 ppm) was found to be effective against all the
five leaf spot diseases and wes superior to the other
fungicides. However, all the fungicides in both the
conecentrations tried in the praesent study have significantly
reduced the diseage index in all the leaf spot Aiseases.



Table 8. Pre-treatment observations on the intensity of leaf spot digeases of sesomum

Harginal

Fangi 1 2 3 -4 5 6 7 Iggzge:s?’gf A
. (0.05)
Ay 8.61 10.98 10.88 10.39 9.30 9.21 11.35 10.08
(3.10)  (3.46)  (3.45)  (3.37) (3.21) (3.20) (3.51) (3.33)
A, 9.46 11.61 8.27 10.682 9.46  11.64 9.99 10.15
' 1{3723) (3.55) (3.04) (3.44) {3.23) (3.56) (3.32) (3.34)
by 10414 10.17 12.91 7.69 8.65 9.06 8.75 9.57
(3.34) (3.34) (3.73) (2.95) (3.11) (3.17) (3.12) (3.25)
8, 784 10.14 9,51 9.42 8453 8.68 6.77 8.64
- {2.97) (3.34) (3.24) (%.23) (3.05) (3.11) (2.79) (3.10)
Ag 6.9  9.48 6444 9.89 8.02 8.81 7493 8.19
(2.83). (3.24) (2.73) (3.30) (3.00) (3.13) (2.99) (3.0%)

-y

Pigures in porentheses indicate transformed values
A.scoami -

C.gloeosporiocides
C.lunata
B.theobromge.

As vo _Fo.oxysporun £, sp. Secami

A‘l o
A2 -n

ITT
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Table 9, Effect of fupgicides on the intensity of leaf spot diseages of sesamum.
Marginal
Pungl B1 132 133 B4 B5 Bg o 137 ggz_a_-g? 381' A
(0.05)
Aq 6486 7.38 9.1 8.18 0454 7.42 1554 8430
(2.8) (2.84). (3. 18)- (3.03) (2.75) (2.90)‘ (5.79) (3.05)
5.8 9.07 . 5.96  7.24 6.91 9.01 12.96 8.00
f2 (2.6) (3.17) . (2.60) (2.87) (2.81) (3.16) _ (3.74) (340)
T53 776 .46 - 4.59 6.49 8.07 12434 7490
A3 (2.91) (2.96) : (5-23) (2.37) (2.74) (5.,01) (3.65) {2.98)
A, 5.23  T7.29  7.06 7..69 6.91  7.04 12,33 7.54
(2.50) (2.88) (2.80) - (2.9%) (,;;2.81‘)“ (2.84) {%405) (2.92)
Ay 3.81  4.83  4.62 721 6.1 5.67 13.67 6.38
62.19) (2.42) °  (2.87) (2.86) (2.82) . (2.62) (%.83) (2.72)
Horginal i )
nenas of B 578 721 13 6.93 .65 045 12 92 AB -
CD=0.33 (2.6) (2.86) (2.85) (2.82) (2.77) (2-91) (3.73) Ch=0.74
(0-05) ’ (0005)
' Figures In parenthcses indicate traneformed veluen
Ay oo A.segomi ., Ba ae 250 Baviotin
!\; se % %oeosnorioides B; ve 500 gﬁ Bavistin
A3 ae c. te ) B3 +« 5000 prm Bordeaux pixture
-A4 .i _g.theobmmaef_ 24 ..1?888 ppa %grdeaux{ 1m2.51;ture
A ow F] «OXYENOTUN s BDe sem e t';h&ne -
5 ¢ SR £ oD Sodome BZ .. 2000 Tpm Dithone 143 =
) B7 »e Control N
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Percentoges of reduction in disease index from the
pre-trectment index values ore presented in table 10,
The maximum percentege reduction in disease index from pre~
treatment'mlues wap obtained in the case of C.gleocogporioideg

follouwed by F.oxysporun £. sp, gesemi, A.gesanl, Lo.luneta and
B,theobromae .

4,9, Istination of loss due to importont disenses

Loss in sesamum yield was caleulated on 1000 goed

welght boasls as well as on per plot yield basis,
4.9.1, Seed weight basls

Infection by the various fungl, viz., A.gesamt,
Ceglocosporioldss, C.lunatn, B.bhecbronae ond F.ozysporum f.ap.wi
were found o reduce yield of the crop on 1000 seed weight hagle.
Meximun reduction wes coused by infection with A.sesomi end
leapt with C.lunatn, Among the fungloideo tosted, Bavistin
(250 ppm) wao tho beot breatment in increosing the seed weight
under field conditions. In general, the plots recelved
Bavistin sproy gove the moximm seed weight of 2,36 g (tobie 11)
and this was guperior $0 treatments with Bordesux mixture and
Dithone M=45. |



T&ble 0.

Percentoge of rejuction in digease index from pre-treatment values after
application of fungicides

) Morginal
Fangi 51 132 B3 E4 BS BB B7 uclg%iaagf A
(0.05) -
Ay =3 439 %1.21 6 44 -1=9 32 -34- «38 “1-9.88 22 .23 11.73
€13.10) (14.36)  (13.47) (13.94) (14.47) (13.96 (12.36) (13.66)
Ay 40,50 21,00  32.94  33.22 25.79  21.84  -35.99 19,12
.(14.68) _(14.003 '(14'.42) _(1‘4--43) (14.17) (14.03) (11.79) (13.93)
Mg 24,09  23.81 27.21 40.21 24 .37 1050 -06 .84 10,11
‘(14._11) !(14-.10) '(14.22) {14,67) (14.12) (13.62) (10.40) (13.6%)
‘A4 31.78  26.64 25479 18.21 17.38 19,32 =109.05 -0.08
(14.38) .(14-.20) (14.17)  (13.90) (13.57) (13.94) (8.12) (13.23)
ﬁs 44-.63 48 98‘0 32 .36 26 064 1 9 088 "‘33 .;80 "83 -61 13- 045
(14.82) (14.96) (14.40) (12.20) (13.96) (14.45) (8.56) (13.76)
Morginel . . . . . .
meags of B 27.21 30 .06 24.94 27.49 24 .37 21,00 =05 ,8 AB
CB=0 .83 (14.22) (14.32) (14.134) (14.12) (14.12) (12.00) (10345) tD=1,85
{0.05) - ' . (0.05)
Flgures in parentheseg indieates transforned valueg
A,“ s :1\_ «Sceani ' B4 .es 250 ppm Bavigtin
hg-..-ﬂ.floeoamroides By . e« 500 ppo Bavigtin -
A; . «. C.Junota By «+ 5000 ppm Bordeaux mixture —
Ag....ﬁ.theobrome ) ot g;’., 1?388 poa gﬁ-&hgguxl mi;dsure oY
A oo Fo xyap £y 8Ds * e Jo. e K=
o =-QIYEROTMR 2+ SPe 2o Bg ‘we 2000 gpm Dithane =45
By’ Control

7.‘



Table 11.

Effect of opplication of fungicides on yield of sesamum (1000 seced welght bpaoisy

W  Lepent
Pumgl B Ba B3 P % % 7 Ghedezo.
| (0.05)

Aq 3.14 2420 1.91 2,05 2.09 1.98 1,92 2.18

A, 301 2.03% 1.92 2.13 2.75 2.28 223 2,34

A 2,92 2443 3,32 2,66 2,45 2,57 " 1.97 2.65

Ay T2.74 2465 311 2,64 2.84 257 195 2.64 .

By 2.50 2.99 2.33 2,34 2434 2.33 2,08 2447,
Morginal AB
aeens 0fB 5 gg 2,50 2.52 2,40 2.49 2,38 2.03 ' OD=0.55
CD=0 .24 (0.05)
(0.05 w2

A1 »» ~ Aegesami By .. 250 ppm Bavlipgtin
Ay «a C.glocogporioiden By e« 3500 ppm Bavistin
A3 oe [Ceolunaba B3 oo 5000 ppm Bordecux mixture
A4 «« DB.thecbromae B4 ee 10,000 ppm Bordetux mlxbure
A5 es IFe.oxyosporum L. 8p. gSesanml B5 «e 1000 ppm Dithane H=45
' Bg e« 2000 ppm Dithane M-45
B7 «s CoOntrol

STT
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4:92. TPor plot basie

Infection due to 8ll the five species of fungl, viz.,
Aegepeni, C.zlocopporioldes, £.lunata, Be.bheobromge and
Z.0xyaporun £, sp. gesemi affected the yield of the crop
oggessed on per plot basis algo. In thig case also maxirum
reduction wao caused by infection with A.coseni and leagt
with 2.lunabn. Among the fungieldes teated, Bavisetin 500 ppn
regulted in the effective control of the disemaes wnich

raflected on the yleld., In general, the ﬁlots aproayed with
Bavigbin 500 ppm recorded the highest yiecld of 106,75 8
(toble 12) wbich was superior to the ylelds from plots
pproyed with Bordeauz mixture ond Dithone M-AS. There was no
significant difference between fungi with regerd to yleld

reduction due to infoction.
4.,10. Stem infection

!smong the five opecies of gl inoculated, the maximun
incldence of stem infectlon wag eaused by g.gloeosporicides
followed by Asgesemi, Incidence of stem infection ceused by
these two apecies of fungl were found gignificont when
compared 0 the other three, Bavistin ab both bhe concentrations
(250 and 500 ppn) was found to be more effeotive thanm the (-

other two fungicides for the control of stem infection ceused
by ell the five specles of fungl (table 13). oo



Table 12. Effect of application of fungicides on yield of sesamun (per plot yield basls)

¥arginal
rmgt  n, % % %W % % % s
(0.405)

A4 6650 101.75 72,50 .. 77.00 63450 62400 54 400 7140357

Ay 5475 10550  70.75 0 61.50 7200  47.75 65.25 - T1.214%

Ay 85 .50 108,00 68.50  84.50 82.50 72425 58425 79.920%

A, 106.25  103.75  €0.25 .. 67.75  88.25  67.50 42.50 = 7T9.4bis
Marg.inalf B _ . - - % 09
meons of. a%0 .
Ooa15.4€ 8485 10675 74,40  T0.50  73.70 62440 5% .55 (0053
(0.05) .

A1 es Ao.scapml . By es 250 ppa Bavisti._n
R, e Coglocogporiocldeg By e« 500 ppm Baviotin
b ee C.lunato Bz s 5000 ppe Bordeaux nixture
Bsy we B.theobronae - By e 10000 ppm Bordeanx nixture
AS se Feoxysporum f. sp. gesani 33"5 »+ 1000 ppm Dithane {=45
A Bg .. 2000 ppm Dithone M-45

By - Control

LTT



Table 13,

Effect of fungicides on stem infection in sesamum

Marginel
Fongl ‘81 B2 183 34 B‘S 136 137 [gggi:aagf A
(0405)
A 9.70 B.48 17.91 25 .07 19.88 17.93 54 401 17.62
1 (2 £9)  (23.81)  (25.24)  (24.45) . (24.30) (24.24) . (24.67) (24423)
(23.92) (94 09) (24.22) (24.21) {24.39) (24.%5) (24 +78) (24.25)
A3 1153 9.58 9.68 13.70 8.98 T 55 17.30 10.85
(23.98) (23.88) (25.88) (24.08) (23.84) (23.75) (24 .22) (23.95)
A £.20 6.10 13439 17.18 6.60 15.42 25.18 11.04
4 (23.79) (?“’ 62) (24.07) (24.21) (23.68) (24.07) (24.46) (23.98)
hg 475 2.69 18,73 8.46 17.80 8435 2731 10,06
(23 50) (23.21) (24.27) (23.81)  (24.24) (23.80)  (24.51) (23.90)
Harginal ' AB
means of B B8.58 722 15405 15 .54 1392 11.93% 27 .92 CD=0 .52
(eg=85-§3) (23.82) (23.72) (24.13) (24.15) (24.09) (24) . (25.53) (0.05)
Figures in parventheses indicate transformed volues
A1 e Enw ' B“ .e 250 Ppm Bﬂﬂstin
By oo _q.§loeoaggrioides _.Ba se 500 pmn Baviatin
A3 ee Coluncta B: . e« 5000 ppm Bordeaux mixture
A7 «« ByEbcobrouns By e 1(1)838 P %graeauxnmgture
Ag oo F.0Xygporum f. sp. gssami e ppe Pithone b
2 . gg .ee 2000 ppm Dithane n-45

B7 . se CoOntrol

8TT
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pt')

4«11, Pod infection

The effect of foliar application of different fungicidesn
on the percentage of pod infeection was also otudisd,
Ze.oxygporun f. op. gesoml caused bho meximum pod infection of
9703 per cend (tadle 14). L.glosopporioides caused leagh
incldence (37.25 per cent).

In genoral, Bavictin (500 prm) coused maximum reduction
(24.55 per cent) of all the digeases. There was 90.27 rer cent
infaction in control.

4;_‘-12 « Pepcentoge of henlthy leaves

An;ong the five speciep of fimgl, maxlmm reduction in
the percentoege of healthy leaves wmo cauced by
E.oxysporun . sp. gesemi (table 15), C.lunata céuﬁaéa the
least reduction. Qavi:at.in ab both the coneenbrationg hos
slgnificcntly increaped the peroentege of healthy leaves over:
8ll the other treai".ments.‘

4415, Incidence of povdery mildew

During the experiment period, the powdery milfew
inoidence could be observed in most of the plots. In oﬁ{er



Table 14. Effect of fungieides on pod infection by various fungl in gesamum (percentoge)

: 5 Harglinal N
Fung B B B B B neang of
(0.05)°
38,96 15.43 77 .06 T3.31 67.72 44,96 62.99 53.49
(24.78? (24.07) (25.61) (25.51) (25.37) (24.90) (25.27) (25 .07)
19.92 28,02 49.24 38420 46,38  19.79 67.68 37425
(24.3) (24.53) (24.98) (24.76) {24.93) (24.%) (25.37) (24.74)
2135 22 .82 65.02 49.69 20.04 42,2% 65.19 29.50
(24.55) (24.39) (25.31) (24.93) (24.31) (24.84) (25.31) (24.75)
52428 19.00 61.02 40 .70 44..82 29.79 43573 39.47
(24.63) (24.28) (25.22) (24.81) (24.9) (24.79) *© (24.87) (24.79)
51.22 46 55 82,50 68.91 49.99 21457 100 .00 97.03
(25.02) (24.93) (25.78) (25.4) (25.00) (24.61) (36.46) (26.74)
Morginal : i3
%g=§§?4 (24.62 (24.44) (25.38) (25.09) (24.9) (24.69) (27.40) (0'0§)
Figures in parentheses indicate transformed values
A1 vo-Aogeannd B1 e+ 250 ppu Bavistin
32 «« B.gloeosnorioldes Bz «s 500 pra Baviatln
3 s G.lunote B; .. 5000 pro Bordeaux nixture
54 ..'g.theohromaef . B; .;-12ggg opm ggg?eaHIQmigture
f5 «+ Z.oEysporup f. op. gosonl %’6 22 2000 Som Dithons 1i-43 -
B7 s Control -23



Table 15 »

Effect of fungicides on the percentoge of healthy leoves in aesomun

Harginal

Fungl. B B B B B mesns of A
! % 2 3 4 5 6 By o520 39
{0.05)

A 25,435  37.95 6.29 6436 11429 12,55 11.16 13.96

1 (3.271 (3.8 (199 (2.0) (2:51)  (2268) (215) (2.66)
Ay 368,60 34.93 9,70 7442 2650 19.13 1.92 1442

(368 {3.58) (231 (2.13) (3.32)  (3.0) (1:07) (2.74)

Ay 39,63 0.86 19.90 14,05 25,17  20.75 3,29 18.41

(3.49) (3.75) (3.04) (27D (3.26)  (3.08) (1.44) (2.37)

Ay 20.48 46,42 10431 14,75 15,84  15.16 2.56 15 .44
(3.07) (3.85) (2.33)  (2.78) (2.82) (2.78) e 28) (2.8)

: (3.12)  (5.03)  (2.19) (2.7 (2.36)  (2.54) (1.26) (2.38)
¥peginal. ’ kB‘
neans of B 26 .83 34 64 10.04 10.16 16.03 15 .05 4.10 CD=0.9%
CD=0.42 (3.33) (3.57)  (2.40)  (2.49) (2.89) (2.78) (1 .63 (0.05)

(0.05)

Flgures in porenthesPa indicote transformed values

Aol P A..;esami.
Aa ee C glogomnorioides

e linatn

A .. —'
BY .. 5.3

..lxeobrame

25 oo F.0Zygpormm £. spe gescoi

B1 [ N ¢
2 "
w2 o
5 *r.
Bg «»
187 aa.

25C ppm Bavictin
500 ppm Bavistin
5000 ppm uo*'tiecux nixture

19898 B B8

2000 pro
Control

Di.thane H=45

o d

xtgrgs

12T .
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1

t‘ollmow the relationship between the inocwlated fungi, the
ineidence of powdery mildew and applicstions of i’unglci&eé.
obsexrvations on the mci.ﬂence/mz& conbrol of powdery mildew

vere also yecorded. It wos noticed that B.bheobrogne

i.:_weulated plontns showed the maxioum inecidence of gé-waer:;

mi?.dew followéﬂ h,{,* plants inoculated with F.oxysporun f.sﬁ.-g?gggg&,

.lunato ond C.glososporioldes and plants incculated with
«Sesoml showed least inoidence of powdery mildew {table 16).
Bavistin at the higher level (500 pyn) and Bordesux mixture
at the lower level (S000 pmm) tested were signifioantly
superior to Bithone ¥=45 in reducing the incidenco of

g
A

powdery mildew,.
4.14. Residues of Bavistin (Carbenfiazim)

Regldual effect of Bavistin (earbendaziw) on sesomun .
plants was estimated. Repldue of the fungloide in sesamum
leaves an well @8 in pods vere recorded thrice ab o interval

of one week after sproying.

The residue of Bavistin es estinsted as cerbendazim,
in sesgemum leaves wes found $0 be 04156 ppu aftar one week of
gproying abt 250 ppot which decreoasged afteor second and third

"



Table 16, Effect of fungicides on powdery mildew in sesamum

Marginal
g 3 %2 % B %% & o558 "
(0.05
A1 0.78 0.46 0.%8 0.68 0.71 0.75 1.28 0.72
by 0.95 066  0.78 1.0% 1.75 1.98 1.74 .27
Ay 2.25 1486 2.06 1.9 2,30 2.%0 2.34 2.16
Ay 2.70 2.48 2.85 2473 3.12 2.40 1.99 2,61
A 2.58 2.59 2.5% 2.58 2,55 2.63 1.99 2.49
mess of D=0.61
meang of B CD=0D.
(0.05) ' ,
By oo A.gesami By . 250 ppn Bavistin
Ap W, G.glocosporioides Bs s+ 500 ppm Bavistin
- AS e C.lunata 133 ee 5000 ppm Bordeaux mixture -
A4_ '« Bathecbromae Bq_ «s 10000 ppm Bordemwux mixture
AS vo F.oxysporvm f. sp. gesomi B5 s 1000 ppm Dithane M=45
By o £2iCD Control

£aT
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weeks 0 0,076 and 0.043 ppm, reapectively (table 17). Ab
500 ppm the residue on leaf samples were 0.216, 0,133 and
0.053 pro after first, second and third weck of opraying
respectively. | |

In sesamum pods, with 250 ppn sproy of Bavietin, the
repiducs were 0.085, 04046 and 0.036 ppm, respectively after
firpt, second emd third week of spraying and the values
were 6.133. 0.080 and 0,043 with 500 ppm epray.

4.15 . Influence of fungloides on quality and yield of oil
4.15.1. Oil guality

. Influence of three fumgloldes, viz., Bavishin,
Bordeoux mixbure ond Dithane M-45'op the guslisy of sespoum ol
wan abtndled,

441511, Acld valuve

Among the three fungicldes, Baviatin was found to
refuce the aold value at both the concenitrations tested while
Bordeoux mizxture and Dithane =45 coused on inerease in the
aeid value at both the concentrations (table 18), The aocld
value of the oil wag higher in JB.theobrompe and F.oxysporun £. sp.
Beegnd inoculated plants compered to other fungl and control,
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Table 17.. Esai@?ﬂ of Carbendagin in sesomum plants

Corbendazin (ppm)'

Weeks after spraying

Concentration
(pra) 1 2 _ 3
Lea® Pod Leaf Pod Leaf Pod
250 0,156 0.0E6 0076 0.046 0.043 0.036
500 0.216 0,133 04133 0.080 0055 0.043




Table 18,

Infiluence of fungicides on acld value of sesomum oil

Marginal
Fungl B.‘_ Be B3 34 135 Bg B7 tggagsnfggh
(0.05),
A 4415 305 4.78 5405 5.40 $.20 5 .63 4.98
Ay 380 3.13 5435 4.33 5403 4277 4.70 444,
Ag - 4425 5 65 5,13 5 .36 4,60 3.70 4,05 4.68
As - 44955 5.05 6.28 243 5.10 540 5 .60 5 .49
Norginal AB
neans of B 4 .07 4-50 5078 5.56 5-51 5 t40 5000 CD=2 -61
CDh = 91 017 l : ' ) ) (0 -05)|
(0.05)
By - Aleternario sesand By .« 250 ppm Bovistin
A, s Colletotyichum glocosmorioides B, «» 500 ppm Bavistin
A3 ++ Curvalaric luncta 333 es 5000 ppm Bordenux mixzture
A4 »+ Bobtryodiplodis theobromoe B4 oo 10000 ppm Bordeoux mixture
a,5 e« Fugarivm oxyoporun . gp. Sesost B5 ,e 1009 pri Dithene E=45
Bg «« 2000 ppm Dithane H-45
B7 .. Control

9T
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4.15 01 2« Todine value

A1l the funglcides were found to reduce the iedine -
voalue of sesomum oill (table 19)s The iodine velue wes least
(98.,7) in the case:;Bavietin at 250 pym. Iodine value with
respect to inoculation by ench fungus was aloo determined >
01 from C.lunata inceculated plants showed maxloum reduct.ion
(88939) .

4415.1.3. Saponificetion wvalue

Application of fwnglcides caused a general inercase
in the saponificotion vnlue execept in the case of Bavistin
at 250 ppm (toble 20). Saponification value determined from
various treatments showed that A.sesemi, C.glocogporioides,

C.lunate ond B.theobromae ceused on incresge in the

saponification value, while F,oxveporun f. sp. gecomd showed
& decrease,

4015 2 O1l yield

at
Application of @ll the three fungicldes@‘both the

levels tested significontly inoremsed the oil content compared
to wmtreated ‘con‘brol. Among the three ﬁmgic.tdea. Eavietin
treated plants yielded maximum percentage of oLl (55 .81 and

55 .46) followed by Bordeaux mixture anﬁ Pithane t-45 (table 21),



Table 19.

Influence of fungicldes on iodine value of sesamum oil

Marginal
Pogt B % %% B % % pumers
(0.05)
Ay 113.25  109.00 109.25  112.25 106,50  105.25 108.75 109.18
Ag 100,50 97.25 114,25 11400 105,00  103.75 109,00 106 .25
Ay 90,50 97.00 88,75  77.50 82,25  7T4.25 108,50 88439
Ay T7.50 111,75 106,50 83.50 119.75  126.25 10325 104.07
L. 111275 100.25  105.75  110.50  106.25  103.75 124.50 108.96
mones of B : éDAB 33465
g = ™
e = 14,35 98.7  10%.05  104.90 99.55  103.95  102.65 110.80 (0.055

e >
ol
.. :

.

Alternnrin sescmi

Colletotzlchun gloeosporioides

Curvalaria lunata

Botrxodip_loﬁia thecbromae

Fupsariun oxysporun f. 9p. sesani

51 e 250 ppo Bovistin

500 prm Bavistin
5000 ppm Bordecoux mixture
10000 ppm Bordezux mixture

1000 ppr Dithane li=45
2000 ppm Dithone H=-45

B2 LR

By e

4..

B e

Bg ..
7 .o

Control

. BaT



Table 20. Influence of fungicides on saponification value of sessmum o0il

Harginal
Fangt B, B2 B ! B Bs B e
' (0.05) -
Ay 191.25 196.10 196.25 201.50 198,50 205.75 199.75 198.43
A, 194.00 200.25 200.25 193.25 189.25 195 .50 186.00 194..07
33 19750 19750 201.75 204 .00 214 .50 197..00 186.50 200.11,
A4 197 «25 195;75 195 .50 199.00 201.25 195.50 198,75 198.29
Harginel: ) G£B28 5
0 o ipiey 188.50  193.15  196.60  194.15  195.60  196.50  192.55 (0.655°
(0.05)
R A1 o» Albernorin sesani B1 +s 250 ppm Bavistin
. Ay +. O0lletotrichnm zloecsmorioideg By, «¢ 500 ppa Bavisbin
A3 «o Curvularia lunato - 33 ++ 5000 ppti Bordeoux uixture
A4 +« Botryodiplodin theobromne BA oo 10000 ppm Bordesux mixture
By «» Fusavium Oxysporum . sp. gesoni Dz .. 1000 ppn Plthone M=45
RN Bg e 2000 ppm Dithenc M=45
’ By -. Ocntrol

6ST



Teble 21. Influence of fungicides on oll yield of sesamum (Percenﬁagé)

_ Harginel A
meons of
Pungi. . By B, . By By Bs By g £D=6.00
Aq 42.50  40.25 33 44 34418 44,26 34 .80 26 .63 56458
Ay 72439 58.32 1 49.35 - 48.35 . 50.15 66 .00 42,38 55426
by 4767 51.28 5175 - 50.67 . 41.90 32,55 = 32.36 44.03
W 50447 46475 = 41400 - 55463 . 41.05 58.00 ' 36.13 - 47.00
Ag 06.05 80 .68 40.13 - 46.55 33 .18 B2 .47 31.85 48,12
ﬁarginal _ ‘ . AR
Toopope. © 5581  55.46  A.T.35 4705 42401 4477 33.67 6D=11 .77
0D=5 .2 (0.05)
(0.03) | .
A1 - _&b_‘ieﬁﬂm B1 ve 250 ppm Bavistin
Ay o Ceglocosporioides By e . 500 ppm Bavietin
A3 se Colunata 33 s+ 5000 pmm Bordecux mixbure
A; e B.theobromas 134 o 10000 ppm Bordeoux mixbture
AS oo PeOXYEPOrus Lo SPe saaami B e . 1000 ypm Dithane M=45

b )
JB7 «s Conbtrol

0CT
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Among the fungt inoculated, meximum reduetion in oil
content wap observed in A.seseml (36.58) followed by C.lunata

and B.theobronae,

4.16., Verictal screening for resistonce agninst leaf spot

dineames

Sercening of $en varietios of gesamun against five
leaf cpot diseases caused by A.gesomi, O.ploaogporioides,
C.dunata, B.theobromee and F.oxysporum £, op. gesoanl was
carried out. Observations on the disease index of all the
ten vorietieo of sesormum agolnst the five speciea of fungt
are presented in table 22,

4.16.,1, Disenge index

The lowest diseose index with respect to leaf apot
caused by A.eesami was in S51.44 (toble 22). The varieties
Koyemkulam=2, $1.866 and Trivenirum logal were on par with

8L e84,

In the case of C.glogosporicides the variety North
Keralo local No.24 uhich hod the lowest disease index wes
on por with IC.284 cnd Timbi-9, With respeet to leaf spot



Table 22. Digease index values of different varietiesn of gesammm in response to infection

by the five leaf spot fungi

: Horginel
Fungi By By B3 B 4 BE Bg . B? -Bg Bg B‘IO tgg%s.sggf A
(005
A, 470 4.38 3019 3.97 3.7 436 438 2,85  3.67  3.97 3.86
by 8.47 3.73  3.98 3.97 4.26 3.7  5.28 3.6 405  2.54 3.88
8y 3401 3.00 4.28 4434 2,52 3.77 4.09  3.60 339 3.56 3456
Ay 3.40  B.09 356 4429 3.04 4.31 459 3.76 394 3.56 3,75
A 357  4e38 35T 4.08 2,76 4420 352 324 5443 3.37- 3,61
horglast, -
%3‘_’353"8 4.23 3,71 371 409 3,15 3.96  3.97 3442 3,70 3.40 (0.05)

A1 v« Alternoaria gesani

«» Collototrichum glososporioides Boes B.64

B
A3 ». Curvulovio lunata

[
G

o« Bobryodiplodin theobromoe
«« Fugariun oxysporun f.sp.gesoml 35.. Koyomlculap=2 B‘IO' North Eerala local No.24

B4«» Koyomlculom=i Bgee I1C.284

34 [ 1.-013

B7. [ ] TMbi 09
BB"‘ 51 .44
Bnee Trivandrum local

[
%)
e
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coused by C.lunata the lowest disease index was in Kayaniktulom-2,
whicﬁ was on par with B.64, Kayankulam=1, Trivendrum local and

North Kerale loecal No.24.

H

Lowest disease index value in response to B.theobromae
infection was elso in Kayamkulem-2. This was on par with
B.T64. Kayamkulem-1, S5i,866, North Kerala 1gaal'No.24.‘ 51.44
and Trivandrum local, '

¥

Koyomktulam=-2 ghowed the least digease index
agoinst E.oxgsnorum'f,, ap; sesani , Excepb B'.Bﬂ,{, T.13 ond
1C.284 8ll other verieties were on par with Keyamkulom=2.

¥
!

4.16.2. Sten infection by the leaf spot fungl

r

Among the ten varieties lowest percentage
of stem infection caused by A.gesgml was observed
in B.64 (table 23). But all the other
varietlies were on par with this Stem infection
ceused by C.gloecosporicides wes lowest in T.13
end Trivendrum local and except Timbi-9 a2ll the

ather varieties were on por with these two.



Poble 2%. Percentoge of stem infection coused by the five leaf spot fungi in different

voeristies of pesonun

. Harginal
Fungl Bf By }33 B& Bs Be, B,( Bg Bg ‘ },:31 0 gna%?&?f A
. . (0.05)
By 2,87 19 2,57 2.46 2,58 2.15 2,90 %09 295 1.91 2.53
Ao 340 2485 341 2,33 ._2 BB .40 3.60 B35 2,33 2.7% 3,02
A3 2.32  4.54 3418 2,96 4.58 5.54 2.39 4413 5447 5.09 402
Ap 2.67 3.58 2.91 2.75 4.49 3441 258 3.22 207 2.22 3.09
A5 3.58 3.06 3.23 267 2469 2.74 5.09 3.65 4.20 3.79 8447
Maxginal , o . . AB
ggigﬁggf P 297 3.6 3,90 2.64 3.0 3u45 332 .49 358 315 e

(0.05) -

&1 & A.Seﬂamj.

32 e P ;goeosmriﬂiﬁeg

A3 »e Colunata
By

«» B.bheobronce

As'nc El@ﬂsgomﬁl Pe 8D geganl

E P Y

«« Kayonltulen-=-1
«e B.64

es 51.866

.o 213

.o Koyomkulem=2

. B6 oo"I00284
| B »s Tiublg

B'B 'y 55.-44

:E’t9 s TPivondrun local

310" Forth Keralo loconl No.24

C¥ET
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~ Stem infeoti.on caused by C,lunate was the lowept
in Kayamkulam—‘l and it was on pax' with Timbi-9, T.,13 and
S1 866, Highest mi‘ection was in 10,284, Isowest percentage
of stem infeetion caused by B.theobromne was in North Kerals
local No.24. The varietiss Tiubi-9, Kayemkulem=1, T.15
end 55,866 wez*e on par with thie,

Veriety T.:‘!':'._ahawed the-lov'seét percentnge of ptem
infection with respect to R.oxysp oz;um L. 8P« gegomni .

This was on par with 2ll the other varieties except Timbi=9
and Trivendrun local .,* |

4+16.3. Pod infection by the leéaf gpot fungi

Pod infection ceused by A.sesam} was least in
Kayemkulem~2 which wes on par with Trivendrum local and 51,44
(teble 24). (C.gloeosporioides also caused least incidence of pod
infection in Kayamulem-2 and it was on par with Trivendrum local
end North Kerala local No.24. C.lunata infection on cessmum pods
was olso lowest in Keyamizulam=2 which was on par with S51.866,




Table 24. Percentoge of pod infection caused by the five leaf spol fungi in ¢ifferent

varieties of sesamunm

. Horginal
; i B B B B B B B B B means of A
Fung 1 2 3 4 5 6 ( 8 P 10 op=d.32

(0.05)
Ay 579 4443 4403 4.08 2.91 445 451 3.70  3.64  4.22 4408
A, 24,61 4219 448 4.38 254 4,20 4.18  3.99 3.16  3.26 . 3.90
Ay 4,82 3.97 3.70 5.08 2,73 5,30 - 4.64 5.12 4.20 4.21 4.%4
Ay 5.1  4.81 4,29 4.7 3,89 4,95 3.74 44346 3.68  3.29 4421
Ag 4.58 4492 4,07 3.85 3.36  3.38 457 4422 349 2.70 4401

Morginal - . . B

mcans of B - - Ca = ol.

?8“85?6 4.78 447 4.32 431 3.00  4.45. 4.33  4.2T  3.64  3.54 (0..05)

.A1 e éoseam B1 [ X Kﬂy&!ﬂkulﬂlﬂ“‘ BG - & 10.284

B,y s Coplocosporides B, .. B.64 By .o Timbi.g

A3 X E‘lumt& B3 L X 811866 Ba ae 81044

By e+ B.bheobromns By ae T.13 Bg ss Trivandrum local

AS «s Fooxyenorun £. 3p. gensnl By «« Eayenkulam=2 Byge+ North Kerala locol No.24

9eT
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Q.théobromae infectlon on pods wos lowest in Horth
Karaolo local Ho.24. Koyemiulom=2, Trivendrum locol and
Tiubi«9 were on ﬁar with North Kerala local No.24. Fod
infectlon by F.oxysporum £. sp. pesami was also lowest in
North Kerala locol Wo.24 which was on par with Kaysmkulow=2,
10264 and Trivonirum local. With reapect to pod infection
caused by the ffve apecles of leaf spot fungl Kayomkulom=2
with 3.00 per cent infection was superior to &1l the other

vorieties tegted,

fmong the ten varieties screcned against the five
leaf spot fungi, the varieties 5i.866, Kayamkulam~2,
81 .44, Tri%anﬂrum local and Forth XKerain loeal No.24 vere
found more resistont/tolerant then the other veristiss,
as they ghoved reslstaice ag aasessed by considering the
lowest value and C,D. of the three characters studied,
viz., dlgense index, percemtage of stem infection and

percentage of pod infection (table 25),



Table 25. Varietieo of sesamum with low disease index, stem infecition and pod infection

Fungl Diseasze index Stem infection Pod infection
1. &.aegami Bss Bgs Bgs Bg Bqs Bys Bys By, Bsy Bg Bs» Bge By
2. C.gloeogporioides Bgs B'T" 1310 Bgs Boy 33. B4, B5‘, Bg B5, Bg, 1310

3. Colunnta
4. B.theobromee

5+ R.0xysporum f. sp. gesani

Byy Bgs Bgs Byg
.z" B2' B3’ BS, . B1, B3" 34' B7 ) B3. B5
Bgr Bgr Beg
B»‘i. B2' B ] Bb—’ 88’ Bdl. BB’ B4' Bﬁ' B7g BB’ Ba' B4' B 9
Bgs B1p Bgs Byg By Bgs Byg
51! B39 B5t B-?! Ba’- B1' Be" 333 B4i B5i Bﬁl Bﬁl 136! Bg!

Bgr Bqg Bgr Byg B40

By .. Koyamkulam-1 B .. 10284

By o B.64 B7 oa Timbi-Q

B3 e Si.860 BB o» 51444

B4 oo Ta13 Bg es Irivanirum local -
B5 .s Kayamku]jam-a B‘IO“ H‘or?sh Kerale local Wo.24 86)
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5. DISCUSSION

Sesamum plents are affected by a number of diseases
including those caused by fungi, Durlng the survey conducted
in the present gtudy, twelve fungal disenses affecting bthe
crop have been obgerved from different sesemum growing areas
of Eerala ond the causal fungl were lsolated, deseribed and
identified. They were mildew/leaf spots/blights caused by
Acrosporium acanthospermi (Chidd.) Subram.,

Alternarisa sesgami (Xaw,.) Mohanty eand Behera,

Botryodiplodig theobromae Fab., Ceroospora gpii Fres.,
Colletotrichum glocogporioides (Penz) Penz.& Sacc.,

Corynespora cassiicola (Berk & Curti) Wel.,
Curvularia lunaia (lakker) Boedijn, Helminthosporium sesami
Miyocke apd Pentalotia sp. end leaf spot and wilting caunsed by

Pusarium oxysporum f. op. gescmi. Schl,., brown leaf spot/sten
rot by Phytophthora parasitico Dastur and root/stem/collar rot
by Rhizoctonia bataticola (Taub,) Bubtl.

Among these 12 diseases, those caused by A.sesomi,
C.glocogporioides, B.theobromae, C.lunate end F.oxysporun I.sp.gesam)

vere fomnd %o inflict considerable damage o the crop.
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It was found that among the fungal dipeese, the
 incidence of leaf spots ceused by Cercospora apli and
Corynesporz gasslicola oceurred in all segsmum growing areas

of Kerala during both the seasons of the year. The leaf gpots
caused by A.cesami and B.theobromas occurred in diffepent .
loonlities of Trivandrum, Quilon end Alleppey Digtricts,

but A.sesnml coused infection during August~December season
while B.theobromas caused infectlon during December-April.

By and large, all the 12 diseases were prevalent in sesamun
growing areas of Trivondrun end Alleppey Districts and meny

of them occeurred during both the seasons of the year. All the
fungal pathogens caused leaf spot/blight except F.oxysporum f.sp.
M which caused also yellowing and wilting end R.batatiocola

which caused coller rot. -

The 12 pathogéne éan be ga::ouped iﬁto four categorles
baged on the stage of the erop at whi.ch naximun infection
occurs. Dlsgasen caused by F.omago L. sp. sesgmi,
B.porasitics and R.pataticols are more prevalent at geedling
atage while g.theobioge and Pegtalotia sp. are more severe
at branching stege. Infection by A.gesami is usually seen |
at the flowvering stage. The remaining six speciea of fungl
cauéed infection generally &t the pod formation/maturity
gtege of the crop.
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Studles on the effect of the five ilmportant diseases
on germination percentage of seeds of gsesamum from infected
pode showed that the lowest germination percentege was in seeds
from pods infected with A.sesemi. The seed~borne nature of
8,sesoml wes reported by Gobelez (1960) cnd Teppik and Sowell
(1964). Singh.gﬁ al. (1980) recorded the seed~borne nature of

: d
A.pegani in sesamun from India aleoﬁ}bund that in severely

infeéted seeds the fungus invades all ihe tisgues including
the emﬁnyo.

The geed-borne fungi were studied weing blotter method
end cger plate method and it was found that the latter was
better. Rhizopus nigricons, Hucop hﬁemalia. Agpergillus niger,

A.flavuas, Penicillium chrysogenum and Alternaria sesami were

the predominant seed~borne fungi. Nany of the fungl obtained

from the seeds of sesamum during the prepent study were also
reported by Mathur and Ezbecere (1975) and Kumer et pl, (1984)
as geed~borne fungi of sesamum. In the present study, the
rresence of fungal flora in different varieties of gegamum has
2130 been investigoted and 1t was found thet Kaysmlioulam—-1,
T«Cs%0, No,42 and Assam local were, in general, harboured

more number of ifungal propogules. .



Studies conducted on mode of entry of the five
importont fungl revealed that the time teken for entry
of the fungl differed considerably. Spores of all the
fungal pathogens were found to germinate within 6-24 L,
All of them, except I.oxysporum f. sp. seseml formed
appregsoria. Direct penetration through the cuticle
occurred in A.sesami end C.gloeosyorioides and in
B.theobromae direet penctration as well as stomatal entry
could be observed. C.lunata end P.oxysporum f. sp. gesemi
entered the leaf tlssue through the stomata. PDirect cuticular
renetration of leaves of Populus tremuloides (Marks et gl.,1975)
and clove, nutnmeg and clnnamen (Korunakaoran, 1981) by
G.gloeoaporioides has already been reported, Direct entry of
fungal pathogens through the cubticle is usunlly found by
forming eppressoria. Bventhough the entry of both C.lunate
and F.oxysporum f« sp. gesami was found to be through stomata,

appressoriun formation is also seen in C.lunata, This indlcates
thot some mechanierl force also msey be involved in the procese
of penetration by C.lunata. The formation of appressoria in
C.luneta may also indicate the ability of the pathogen for
direet penetration through the cubticle which occurred at

leagt in few instances.
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Histopathological studies showed that, eventhough all
theaé diseases resulted in leaf spot symptoms, there are
differences in the type of tissues which suffered serious
damege by these infeciions. Even in the case of infections
by A.sesani and C,lunata which invaded wainly the epidermal
cells, the infected cells bectame enlarged only in the case
of infection by C.lunata. C.glocogporioides and B,theobromes
attacked sub epldermal layers of cells, bub infection by
Bl.theobronee caused the disintegration of the epidermal cells
also near the cork layers. Vasculer discolorstion was found
only in the case of infection by P.oxysporum f. sp, sesami.
Infection by this fungus caused wilting .symptoms elso which
probably is & consequence of the damsge ceuged t0 the vascular
tissues, UWatemabe (1939) while studying the histologieal
changes in sweet potatoes ss a result of invasion by |
‘Feoxysporum observed tylosis and vascular discoloration i
in adyance of the inveding mycelium of the fungus. In the
present stody the changes caused by the infection al different
intervals of time have not been investigated and hence it 1is
not possible o0 arrive at a conclusion ag to whether the vascular
discoloration appeared in advance or after the hyphae have

reached the tissues.
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Toxin production capacity of the five common fungal
pathogens of sesamum wes tested on different media end found
that media hqve considerable influence on the production of
ﬁo.xins.' Richards' medium wag the best for maximum toxin |
production by A.sesemi ond C.glocogparioides. Czapsk (Dox),
potato dextrose and host extract dextrose medie wero found
to be the beat for toxin production by C.lunata, B.theobronoe
and E.oxysporum £, sp. gesami, respoctively. The production
of toxin by C.gloeoaporioides in Richards' medium has been
reported by Sherma and Shormo (1969). and Karunekeran (1981).,

" The process of Hoxin production may naturally be
influenced by the nutrients uhilized by the fungus during ite
growth and so the different types of medle maoy cause changes
in the cmount/nature of the toxins. But more detalled study
on the effeoct of different nutrients has to be conducted to
identify the effects of individual nutrient elements on
toxin pmducti.én by different fungal pathogens. Such detalled
investigations may throw light on the mechanisms involved
in the differential susceptibility/resistance of different
varletie's/crops to the same specles of pathogen. The 1nf9mation.
emanating out of these studies may help in the resistance
breeding programmes also.
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Both exo toxing as well as endo toxi'r;z‘a were produced
by all the five important fungal pathogens tegted -in the
present study. Increased production of endo toxin in C,capsici
was reported by Nair and Ramekrishnan (197%). A similar
trend was seen in the present study also with respeet to
c .glogosgorioides and A.gegaml. But in the casge of

B.theobromee, C.lunate end F.oxysporum f. sp. sesami, it was

found that more of exo toxin was produced than endo toxin,
The reaction of different varieties of sessmum in response 4o
" the application of fungal toxins is an indication of their:
resistance/gusceptibility which could he sugcessfully utilized
in the large scale screening progranmes ag is being done in
the cage of many othe:: crop plants. While conducting studies

on the effect of toxins produced by Cylindorcladium guinqueseptatum

on clove plants Sulochana (1980) observed that as the incubation
period of toxin on the plant lncreases, there was a proportionate
increase in length of lesion. Similer vere the observations
recorded in the present study elso with all the five fungi
tested., The culiure filtrates of the five important fungal |,
pathogens of sesamum were found to inhibit the germination of
the spores of fungi. Culturg filtrates of A.sesami and

C.gloeosporioides were found t0 cause meximum inhibition of

germination of spores of C.gloeosporioideg, The inhibition of
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gernination of spores of £.gloecosporioides by the culture
filtrate of C.glocosporioideg iteelf hns been reported by
Sharme and Sharme (1969). Maximum inhibition of spore
gernination of C.lunata was observed in the culture Fllirates
of B.theobromae and F.oxyvsporum f. sp. gesami. Culjure :

filtrates of B.theobromsme and ¢.lunata were noturelly found %o
couse maximum inhibision of germination of the spores of each
other, The inhibitory action.of the toxins produced by fungsl
pathogens on the gezrmination of spores of fungl vis & vis the
incidence of fungnl diceeses in sescmur needs detoiled

investigation.

Survival of the {ive leaf gpot fungl vari_ed from 5 to 11
months, The shortest perlod of survivel was observed for A.gesoamd
and longest for F.oxysporum £« 8p. gesomiy both in plont
debris ao well as in infested soil. Duration of swrvival of
the other three fungal pathogens was in between these.

Results of the investigations cerried ocut with C.falcatum by
Chonn and Heriani (1952) were more or less similar 4o those

of the present study with C.glososporioides.

Fe.oxysvorum f. sp. gesomi is o predominently soil-boyne plant
pathogen whose survival In soil is lmoun to extend for several

months even under very much unfavourable environmental conditions.
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In the present atudy F.oxyeporum f. sp. segomi was found to
survive in the soil up to 11 months. The comparatively long
duration of survival of F.oxysporum £« sp., Sesami cen be
explained as due to its very high competitive saprophytié
ability, Survival period of mll the fungal pathogens,
except F.oxysporum f. sp. segami, 1s at the maxipum for a
perlod of seven months only, which memns that there exigts a
gap of two to three months time before the next orop. But the
disenses caused by these pathogens occur during every year,
This Indicates the importance of collateral hosts in the
perennation of the pathogens., Information on this aspect is
lacking at present, Detailed investigations on these lines
nay help to evolve satisfactory control weasures to these

disenses,

Among the six fungleides tested in yitro egainst the
five fungnl pathogens, Bavistin was found to be the moat
eZfective fungicide. Bordeaux mixture at 10,000 ppm elso
caused complete inhibition of A.seeomi, C.glososporioldes and
and F.oxysporum f. sp« gesani, Dithane M-45 also et higher
concentrations was very effective in completely inhibiting
the growth of all the fungli except E.oxysporun f. sp. gesemi.:
Ceptafol, Fytolan and Hinosan showed varying effects ageinst
the test fungl. Eventhough there are reports staTting that
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Bavistin is not effective egainst A.sesami end C.lunsta
(Rumar and Singh, 1984) in the present study it was found

very effective egeinst these fungi also. ¥atil (1980)
reported control of Altermarla alternata by sesd treatment
with Bavistin. Simllarly, Kolobkov and Sidorov (1976) got

good control of Alternaria sp. on barley by seed $reatment.

Three fungicldes, viz., Bavistin, Bordesux wmixture and
Dithene M-45 at two concentrations each were tested ogainst
the five leaf spot diseases in & field experiment and it was
founfi that Bavistin at 250 and 500 ppn was ever'y. effective
.against all the five leaf spot discesses in the field also
and this fungicide was better then the other two which were
also effect."ivel. The effectivencas of Bordeoux mixture and
Dithens g—TB in controlling Alternaria blight of sesamum i
well documented (Samuel et gl., 1971). Mathur and Jhemarie (1975)
reported that Bavigtin wes effective In proteeting aafflowei'

seedlings from follavdiseases caused by Fusarium _p_i._sl_j_., end
Alternaria caerthami, In the present study Bevistin was found
t0 be very effective against all the five leaf spot diseases
including those ceoused by A.gesgmi and C.lunata. This may
probobly due to the fact that opart from fungicldal properties
benzimidazoles have cytokinin like end phytoalexin jinducing,
properties on plants (Skene, 19723 Thomas, 1974). This might
have improved general vigour and resistance of the planie
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thereby indirectly contributing to the better yield and

reduced Incidence of the'diseages.

'Eventhough sesamum crop is offected by a numbér of
disenses, precise apsessments hove not yet been mede on the
logses caused by most of the diseases. In the present study
yield loss was also estimated from the field experinent on
the fungicidal control of the five leaf spot dlseases of
segauums The trend in the yield loss egtimated om 1000 seed
veight basis as well as on par plot yield basis was the pame,
i.e., Doxirum reduction was ceuged by A.gesanl and least
reduction by C.lunata end C.glososworioides was alse found
to be as destructive as A.pesami, Bavisgtin gproy was found

t0 give high yield when compared with Bordeaux mixture and
Dithane M-45. Siddaramoich et al. (1981) reported that
A.pesoni caused significent reduction in the welght of
geganun seeds. The difference in the yield from Bavistin
oprayed and unsprayed plots inoculated with Ae.gesont was
about 30 per cent. The additional expenditure increased in
this plant protection operation will be far less than the
economic gain achieved by the increascd yleld. |

The maximm stem infection of Sesamym plants wap
caused by C gloeosgorioj.deg followed by A.seemni
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Z.oxysporur £, sp. sesani coused the least, pexrcentage of stem
infection while 1t was responsible for maximum pod infection.
Asgesomi was next 4o E.oxyoporum f£. sp..gesemi in eauvsing

pod infection. Maximum reduction in the percentage of heclthy
leaves was ceused by Zeoxyoporun f. sp. segemi and the least
reduction in this case also wns by Cunota. The incidence of
powdery mildew was maximum iin plants inoculated with B.theobronge
and it was least in plants inoculated with A.segemi. This
indicotes that eventhough the yield reduction caugsed by
B.theobromaa wes comparatively mot wery serious, infection by
this fungus may ceuse more incidence of powdery mildew which
will In turn ceuse serious damege to the crop. In general,
Pavistin at 250 ppm as well as 500 ppm was very effective in
controlling all these fungal diseases, except powdery mildew.
In the case of powdery mildew none of the fungicldes tested

could control the disease in._ en effective manner.

Since Bavistin was found t0 be the most effective fungioide
for the control of all the fungal disesses investigated in the
present study, lts residues were slso estimated. The residuea of
Bavistin as eatimated as cerbendazim, after spraylng Bavistin
even at 'the higher dose of 500 ppm were below the maximum
reeldue 1imt for oil seeds (Parmer, et al.; 1988)| in pods after

second week of spraying
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')
The influence of funglcidal sproys on the gquality of

gegamum 6il as indicated by the chnnges in the aclid value,
iodine value and saponification value Qas also aspesped. Acld
value of an o0il is 2 measure of the free fetty acld content in
the oil and s0 o reduced acid value indicntes an improvement

in the quolity of oil. Bavistin was found to reduce the amcid
value, while Bordeaux mizture and Ditbhane M-45 caused on
'anreaseﬁ lodine value is a measure of the amount of unsaturated
fabty acids and therafore an increase in this volue is e
desirable quality of an oil. The icdine volues of oll from %he
sesomun plants sprayed with all the three fupgleides in the
present study were less than that of the control, but the
reduction was not significant in the case of any treatment,
Saponification vaelue is an indieation of low molecular welight
fatty aclds and hence a reduced soponificetion valuc is a
neagure of hetter quallty of oil. In the present study the
saponification value was the least in the cnse of Bavistin

250 ppm, while oll the other treatments caused an inecrease

in this value eventhough these changes were not dedistically
signiflcant.



OL1 yield of sesamum was also found t0 be influenced by
application of the funglcides. Baevistin at 250 and 500 ppm
coused significant incresse in the yield of oil, Therefore,
considering the aspects of dlsease. control, fungioide
resldues, o0il quality, yiéld, ete., Bavistin at 250 ppm con be
regarded, in general, es a very effective fungleide for the
control of the flve important leaf spot diseases subjected to
investigations in the present study. '

Anong the ten sesomum verietles screened fbr
resistance againet the five leaf spot fungi, five varieties
were found %o be resistant/tolerant to different fungi.
These vere Si-44, Si<8066, Eayomkulam-2, Triveandrum local
end North Kerale local No.24. -
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6. SUMMARY

A survey was conducted $0 study the occurrence of

various fungal disenses affecoting sesamm orop in Kerala.

Twelve fungnl diseasesn affecting the crop in Kerala were
~degoribed.

1. Poudery mildew caused by Acrosporium geanthospermi (Chidd.)

2.

3
4,
54

6.
e
8.
9e
10.
11.

12.

Leaf

Leaf
Leaf
Leaf

Leaf
Leaf
Leat

Leaf

Leaf
Sten

Subram,

spot/leaf blight caused by Alternaria geeoni (Kaw.)Mohanty
and Behera

spot caused by Botryodiplodis theobromme Pab.
spot caused by Cercogpora gapii Frag.

gpot couged by Colletotrichum glososporiocides (Penz.)
Penz. & Sacc.

spot coused by Corynespore csssiicola (Berk and Curti.)Wei.
spot caused by Curvularie lunaka (Wokker) Boedin

spot/uils ceused by Pusarivm oxysporum f. op. gesemi Schl,
opot/blight caused by Helminthosporium sesemi Miyake

gpot cauged by Pestalokia sp.

rot/root rot/leaf blight ocaused by Fhybtophthora parasitica
var. pegomi Dagtur.

Collar rot/stem rot casused by Rhizoatonia batatiocola (Taub.)

Butl.

The leaf spot diseases cougsed by B.theobromne and

Pestalotis sp, are first records.
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Detailed stuﬂie_s. on five lmportant diseases caused by
A.gesani, C.gloeosporioldes, C.lupata, B.theobromae and
Z.oxysporum £f. sp. Segomi were carried out since they are
found serious in all the sesamum growing areas in Kerala,

Germination of sesamum seeds from diseased plonts was
found to be reduced considerably and maximum inbibition
(5:? +T6 per cent) was observed in seeds from pods infacted

with A.sesemi. The common seed-borne fungl from sesamum seeds

were Rhigzopus nigricang, Agpergillua flovus, A.niger end
Mucoy géemali . '

-

L

Entry of Alternaris gesami, ¢ Lloecopporioldes and '
B.fheobromae wes observed to be by direct penetration while

stomatal entry was noticed in G.lunste and_F.oxysporum f.sp .Segemi .

Histopathological studies of sesamm leaves infected
by the five species of fungl showed that invasion of the fungi
" caused verious types of alterations of the host tiasues deperding
upon the organif\ms.

Rechards® medium was the best for toxin production by

A.gesemi and C.glocosporioidegs. Czapek (Ejax)and potato
dextrose media were found equallj sul table for the toxin
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production by C.lunata. Potato dextrose and host leaf extract
dextrose media were most suitable for the production of toxle
metabolites by B.theobromas and I'.oxysporum f. sp. gseganl

respectively,

The exo and endo toxin production capacity veried with
different species of the organisms. In A.gesami,
C.gloeoasporioides and B.theobromae endo toxin production was
more than that of exo toxin whereas, in G.lunata end
Fl.oxysporum f£f. sp. sesami. the exo toxin producti.on wos higher,

. The culture filtrates of A.segami and C.gloeosporioides
caused maximm inhibition of spdre germination of
Le.gloeosporioldes while in C.lunata culture filtrates of
B.theobromae and F.oxysporum f. sp, gesomi ceused meximum
inhibitiono of spore germinstion,

A.gesami could survive up to three months and
L.glocosporioides and C.luneta for four months and B.theobromee
and g.o_xxsporim £, ap. gesamji up 5o eleven months,

In vitro evoluation of fungicides revealed that,
in general, Bavistin, Bordeaux mixture and Dithone M~45 were
superior to all the other i\mg;i.cides'tested in inhibiting the
grouth of the five species of leaf gpot fungl.
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Field evnluation of the above thres fnngicidea showed
that Bav:.stin was the best and could give patigfactory control
of all tha Pive fungel diseases.

‘Moximum percentage of stem infection was caused by
C.gloeopporioides while F.oxysporum f. sp. gesani cauged
mexinun pod Iinfection. The incidence of powdery mildew was
found maximm: in plants infected with B.theobrouae,

Residue anclysig of sesamum leaves snd pods sprayed
. vith Bevistin'was carried out and it was found that the
regidae levele of carbendazim uere well below the maximum

regldue level fixzed,

Acid value, iodine volue and saponification value of
sesamum oil from fungicide treated plants were estimstsed.
Bavietin alone caused & reduction in the acid value whils
iodine value was reduced by ell the fungicides. Application
of fungicides resulted in o general increasse in aapoﬁifioation-

value.,

Application of fungicides significently influenced the
oil yield of pesamum,., DBaviestin at both the concentrations
tested (250 and 500 ppm) incoresged the yield conglderably.
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Hence, Bavietin can be considered as an effective fungicide

in checking the important leaf spot diseases of sesamunm.

‘Among the ten verieties soreened againgt the five
leaf spot fungi, Si.866, Kayemkulam=-2, Si.44, Trivandrum
locel and North Kerals local No.24 were found resistent/
tolerant than the other varieties od they showed positive
reasponses of dlsease reslstance to the three characters

studied, viz., disease index, percentage of stem infection
and. pod infection, -
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ABSTRACT

Only limited information is currently available on
the fungal digeases of Sesamum in Xerala. During the course
of the present study 12 fungal diseases could be identified
and emong these, leaf spots caused by Botgzodinlodia theobromoe

end Pegtalotio sﬁ. are new records.

Investigations were carried out to £ind out the losses
caused by the mejor fungal pathogeﬁs, ViZey Aiternaria sesemi ,
Colletotrichum gloeosporioldes, guorvalaria lunsta,

Botryodiploida theobromae and Fuserium oXysporum f..sp. segoni .
Loss estimation studies econducted reveeled thet all the abcve

Tungi reduced the yield considerably.

~ Bhizopus nigricans, Aspergillus flavus, A.piger and

Mucor hoemalis vere the common fungi found essociated with

gesomun geeds.

Hode of entry, histopathology and toxin studies were
conducted with the five major fungal pathogens. These varied
with different organismg.

Survival ebility of the five species of fungl renged
from three months in A.gesami t0 eleven months in B.theobromae

end F.oxyvsporum . sp. sesami.




In vitro evaluation of funglecides; in general, revealed
that, Bavisiin, Bordeaux mixture and Dithane M-45 were superior
£0 the other fungicides tested, end in the field experiment
Bavigtin was found o be the best.

The residue levels of carbendezim on Bavistin sprayed
sesanun leaves and pods were below the maxlmum residue level

fixed.

Application of fungicides caused alterations in the
acid value, iodine value and saponification walue of

gesenunm oil,

Bavistin was found to be the most ¢fficient as well as
economical fumgicide in controlling the leaf spot diseasesofl

Se02imul..

Varietel screening trials showed S5i.860, Kayamlkulam-2,
5i.44, Trivandrum local and North Kerala local No.24 as
resistant/tolerant variesies agminet the five gpecies of fungl.
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