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IHtRODUCIIOK

Sesomum (SeBEtnruia inaioum I*.) is probably one of the

most onolent oil seeds }aiown and used by mon. India aocoimts

for nearly 47 per cent of the world* s total aesaErum in area

and 30 per cent in piroductlon. " - . , ;

I I I

In Kerala» sesacmia is cultivated throughout the State

in an area of 16765 ha.' Kajority of the area under this orop

in this 'state 'is confined to 'the Onattukara region of the

districts of ^ilon and Alleppey and in Pal^at and TrivondrcuQ

districts*

Seeaduia is cultivated as a third crop in the paddy

fields.and also as an inter crop in coconut gardens. In

recent years the cultivation of se^muia is gaining importance
I

as a major source of vegetable oil resulting in a steady

increase in the area of cultivation* Intensified cultivation
I

has led to the out-break of many diseases, of which fungal
I

diseases are very much destructive resulting in considerable

reduction in the yield of sesamura*,

I

No systematic efforts hove been made so far in Kerala

to study the different aspects of various fungal diseases

affecting the crop md to evolve proper control measures that

can be adopted against these diseases* detailed information on
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tliQ seagon of oocurr^oe» symptomatology^ methpas of survival

of tte pathogensi reeistGnce/euaceptlbility of different

varietieSf eto, ore necessary for fonnolating suitable

strategy for plant disease management*- Considering these

major objectivesf the foUowiaag items of work have been

carried out in the px^esent studies* • • -

Survey on the ocourrencs of various fungal diseases
# ^

of sessmum at different looalities in different seasons*

Isolation^ porificationy identification and testing

pathogenicity of the fungal pathogens*

Symptoioatology of the fungal diseases*

Studies on 8eed«*>bome mycoflora of sesamum*

Mode of eaxtryv histopathology and role of toxins, if aiay*

Survival of the fungal pathogens.

Screening of fungioides against the pathogens.

Residue of fungicide in scss^mim plants^

Influence of fungicides on quality end yield of oil*

Screening of sesamum varieties for resistance against

important fungal diseases*



REVIEW OF LITERATURE



2, REVISE OF IITEKATURE

Seaamum (SesaEma Indiciam Ii,) is usually affected by

a number of fungal^ bacterial and viral diseases, of which,

many of the fungal diseases are very serious in most of the

sesamum Rowing areas# A reviei-/ of literature on the fungal

diseases of seeomum is presented in this chapter.

2.1. IPungal pathogens of sesamum

2 *1.1 • Altemaria spp*
T ^ 1

Bey (1948) conducted studies on leaf spot diseases

of aessffijum and recorded Altemaria leaf spot, from Kanpuri,

Benairus and Mirzapur*

A leaf bli^t disease of sesacraia caused by

Altemaria sesami was first reported in India by Mohanty

and Behera (1956) • Mina and Solel (1959) reported a leaf

spot disease caused by Altemaria macrospora from lsrft€l.

A damping off of sesaiauin. caused by Altemaria sesami was

observed in United States and Berry (i960) compared the

cultural variants of the fungus causing the disease in

Kansa&»10 sesamuia seedlings inoou3Lated by spraying culture

suspensions of A• seaami in green house* Dark brown to

black water soaked lesions were found to develop, followed

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



The leaf spots were two cm in dia in older plants and the

intensity of symptoms varied with different isolates# The

spores of all isolates were similar and born singly or

occasionally in groups of two or three. Sesamum isolates

of the fungus were non-j^thogenic to other crop plants

tested. It was found that A.solani from tomato and potato

ond A«ouQumerina from cucurbits did not attack sesaiam.

All the sesamura isolates of Altemaria were suggested to be

cultural variants of A.sesami.

The seed~b03Kie nature of A,seeami was reported by

Gobelez (1960) and Leppik and Sowell (1964)• Mazzani (1966)

gave description of an irregular leaf spot of sesasum caused

by Altemaria sp. Malaguti and Oiccarene (1967) reported the

importance of a brown angular leaf spot of sesamuni caused by
(

Cylindrosporium sesami in Venezuela and suggested that sometimes

the infection bv.C.sesami was associated i^ith irregular

concentric leaf spot caused by A^sesami and white round spot
s j

caused by Cercospora sesaai«

Malaguti (1975) conducted further studies on the leaf

spot diseases of sesamum in Venezuela and described the

symptoms and pathogens of zonate leaf spot (A.sesamicola)^

round white spot (Cercospora sesaoi) and angular brown spot

(Gvlindrosporium sesami) •
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Hie occiirreiice of cultiiral strains of A.seaami was

observed by Desjpande and Shindo (1976)*

A«seeami was found to attack seaoEnam plants tmder

highly humid conditions (Mehta and Prasad» 1976),

Mohapatra ^ (1977) studied the physiology of AtSeaami

causing "leaf blight of sesaaum*

fhe incidence of Altemaria leaf blight of sesacram in

Kaxnatdka was reported to bo between 32 #28 and 72.21 per cent
I

(Dolle and Hegde^ 1984# a)* Visible symptoms of the disease

i^ere api«arent three days after ganaination of seeds and

disease development reached its peak when the crop was 55

days old. Evening humidity and moximom temperature were

significant in the disease development of Altemoria leaf ,

blight (Dolle and Hejde, 1984-, b).

Bending of stem in sesamum plants as a symptom caused

by A^oltemata was reported by Rani ^ al. (19^)« The

affected plants in the field showed characteristic bending'

at the site of infection v;here an elliptical lesion was

formed. Xeaveo, flowers end fruits were affected by the

disease and the seed yield v;as reduced. Haiti et al. (19£S5)



reviewed major as uell as minor ^iseaeea of aesanrum in India,

2«1#2. Cercosgora opp,

Snowden (1927) reported a CercosTsora sp. in sesoaium,

Curai (1932) observed C.eeaazai 21m. vor, Soaalensis ovcczL

producing sparse spots of 0,5 to 5 mm dia» 'She spots were,

at first lainixtej subroiind with a vhite centre surrounded by

a blackish purple margin i Iiater they became larger#

and distinctly sonate with alternately whitish and blackish

purple, Xhe aaphigenousi chestnut> dimorphous conidiophores

arise from prominent strbmata in small bundles or singly.

On the upper surface of leaves they usually arise in tufts

and are conspicuously thickened at the base and tapering or

geniculated at the apex# nonsoptate or sparsely septate and

measuring 27 to 40 s 3 to 7 On the under surface they

arise singly or in bundles of two or four and are straight,

septate and frequently 3 to 4^ in dia, the straight or
flexuous cylindrical Ii^raline conidia are 5 to 6 septate and

measuring 40 to 70 x 5 to 3.5

^here are two main species of Ceroospora» vis»»

C.ges^ai and G*sesaiaioola causing diseases in sesamum

(Hohanty, 1958) •



The oocurrencG of angular leaf spot of oesoisus oaugcd

i^iG*aessmloola was reeordea by Ferrer (1960) from Panama.

fhB outbreoJs of the dloeaee was severe causing burjaing of

tho leaves end considerably reducing yields• Beecrlptione

of round spot eynptoiaa on seBGEruia leaves caused by C.aeeaai

was given by Hazsanl (1966) and Malaguti and Ciocareno (1967) •

2.1 Colletotrlchuni sp^p#

Snowdea (1927) recorded Colletotrichun sp. from

eooonnaa plants. Hehta (1951) reported on aathraenos©

disease in sesamuia caused by Colletotrichum sp« froa India

and the detailed syciptoaa wcro deocribed by Joahi (1961).

He reported that later sown oropa are severely affected.

"Xho green color of the plmt la lost or chaased to dirty

or dull green on one side. The leaves on fehe other side

withered•' The cortical portion of the stem is destroyed

and the imer portion escposod. The brownish discoloration

at times may extend froa base to top*

2*1«4« Gor.7no3^ora caggiicola

Coriynes-pora blight of sesaism caused by 0 .Goaaiicola

was reports by Stone ajsd Jones (1960). fho disease eauscsd
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aefolietlon and death of eeeomxia pXonts* Oroas iaooizlatiou

to cmd from ^oybeoa was succossftzlf but the conidia of both

isolates were sonje what broader on aesanmitj. The fungUB wag
4 '

found to be corried both on cmd within, the seeds of both

hosts• Singh gt al» (1969) reported C.cgBsiicolo causing

leaf spot/bli^t disease in sesataua,

Subero (1975) repoirted the cqr.vne3Pora bliglit caused

f^*oaeBlicolG from Venezuela and the inoidenoe of the dieeago

result^ in severe bli^tlng and exteneivG spots on leaves,

capsules and atems at flowering stage leading to defoliation•

Gorvnestjoga blight of sesasmia caused by c^QoaQiioola

was reported from India by Saksena and Singh (1975). "Shey

fotmd that the fungus was pathogenic to tomato and Pollohoa ep,

and oarried both on and within the seeds of affected plants

and survived oa host plant debris until the next crop season.

2 #1 »5 • Fusarluia spp®

V/ilt disease of sasamuia caused by rusarlugi sp» was

first reported in India by Butler (1926) • Butler and Bisby (1931)

reported P«vaainfeotm on sesanuEi causing wilt diseaserj.. A root

rot disease caused by P^coeruleua and foot rot disease caused



by F»QolQal viere reported (Joahij 1961) • Jaffe end Palti (1966)

ol^served the occiarrence of P^solGni and F^oxyQPorum In

asoociation with the wilt of seeanmm in Israel* They foiand

that out of the nine species of PueariiiEi identified in 79

leolateo from aoll and plant laaterial in aesociation with

IS differ^t hOQto, P.golonl and F^oxvaponim vffijre most prerolent

in affected hosts and in many coil types, Mazzani (1966)

reported the wilting type of syiaptonis in easanum due to

Puaaritim sp»

The formation of maoroconidia in 2»oM§22S2S infecting

BfesPOTm was reported Solovero end Madumarov (1969) • Buldeo

end Bzane (1978) reported a wilt of sesasm cauoed b.v• Fuaorium sp,

and observed that Slaaariiam sp, was often asaooiatfedL' with

Hoorophomina phaseolina*

KonR et al* (19^) observed that the incidence of

Fasarinsi wilt of seseaum caused by P^oxysporam f • ap. vaoinfectum

in the variety Kwangesn was considerably influenced by sowing

date and mean air temperature in the field during two to three

yoera of continuous cropping. They found that the longer the

growth period et lower temperature, the higher the infection.
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2.1.5, HelmintliOBPorlm spp.

I^orisl (1953) was the first to report H^seeanil on

sesQiaura. A leaf blotch or serial steia rot s^ptoms on

seasimian. plants due to H«seeami and leaf blotch and stea rot

symptoms in gesanmm caused by H*jgigaaporum sub op, .iavaaieuia

was reported (Joshl, 1961).

Stone (1959) foiind that H.seeaial attoolced sesoiaum

plants causing bli^ting typo of symptoms and a relatively

long (6o to 72 h) exposure to 100 per cent humidity and a

temperature of about 30'Q resulted in considerable infection.

Plants leas than 21 days of age were the most susceptible.

2.1.7. Iigyeillulg taurica

A disease caused by Ii .taurica in sesaiaua

was reported by Patel^^, (1949) as mildew while

Porra ^ (1976) reported L.tatirica as i^oolly mould

of sesanima. Etiology of the disease^were discussed by

the authors*
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2«1.8« Ijacrophomtna spp,

1 • •

Charcoal rot or stem rot or root rot of sesannam caused

by H»T3haseollna was firat reported by Pearl (1923) followed

by Mc Hae (1930), Sundararamon (1931)» Mehta (1951) and

Vasudeva (1961)»

Ashby (1927) reco3?ded an infection of M,-phaseoli on

the dry pods of sesarauia, Strndararaman (1952) observed a

wilt disease of seeanmm caiised by H^TJhaseoli which reduced

the yield of seBaraum by about 43 per cent. Jain and

Kulkami (1965) found that H.phQaeoli caused a root and stem

rot of sesajscum and that the fungus remained viable in the

soil dxuring the severe heat also. It grew best in the

laboratory at 25 to 35'C with maximum sclerotial production

at 35 *C and there was more incidence of the disease at

100 per cent humidity#

A root and stem rot of sesomum caused by M«7>haaeolina

was reported by Gemawat and Vezma (1974). Another report on

a root rot disease was made by Vir et (1974) and they

identified the causal agent as M^phaseoli«
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2.1 *9 • Otdim app*

A powdery mildew disease of se^muia caused by Oidium sp,

VGs reported by Snowden (1927). Oidinia attack loade the leaves

of sesomiini more siisceptible to infection by Macrophoma corchori

,(Mehta^ 1951? Joshi, 1951)»

Hoy (1965) recoirded the occurrence of powdery mildew

of aeeannsa caused by 0perysiphoidea• It was reported that

pov/dery mildev/ disease of sesanrum in the early stages of

grov;th of the crop is due to 0♦acanthospeital and that the

incidence of the disease decreases with age of the plants

(Eabindrisi and Jeyorajan, 1983) •

2.10IO. Phvtophthora spp.

A stem conker of sesomum caused by Phytophthora sp,

was recorded from Peru by Crondall and Diegues (1948).

Itolaguti (1955) reported P^pajfasltica as the causal agent

of stem rot of sesenruia in Veneauela, l?he first symptom

of stem rot is a damp blackish Ifesion on the collar at or

below soil level. Later ont it spreads to the stem and

branches either girdling the stem and strangling the basal

I^t or extending in irregular vertical streaks. The leaveSf
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flowers and tips of branches wither and hang downwards.

The plants my be attacked at eny stage of growth, but

mostly at the time of flowering,

Kumar £t al* (I965) observed stem rot disease of

sosanniQ caused by P>73arasitica in Hajasthan resulting in

severe losses, especially in regions with heavy soil and

high'rainfall. Initial syiaptoms of leaf blight caused by

P«T)arasitlca var. segggti are water soaked spots on leaves

and stems. Under favourable conditions these spots

enlarge and coalesce with each other resulting in prematuiKa

leaf fall. Infected stems end branches appear brown

initially and later turn black (Gesiawat and Prasad, I964).

Sehgal and Prasad (1956) conducted studies on

PhvtOTohthora spp» in sesaEwia and found that there were no

morphological or physiological differences between isolates

of P.parasltica var. sesami end P.nicotianae var. parasitica

VJhile they varied in pathogenicity* Gemawat and Prasod

(1966) reported that sesaHua plants of all stages of growth

will get infected by Paiicotianae var. paraaitica and the

symptoms will appear v/ithin three to seven days after

inooxilation*



Maazmi (1965) recorded a collar rot disease of sesaiauia

caused by 3?3xvtophthora sp. Brovm rot disease in aesaiatnQ dtie to

P.niootianae vsr* parasltica was reported by El-Sheddl efc al»(1976),

Under fevotirable conditions heavy mortality tip to

79 >8 per cent has been repoarted in the ease of leaf bli^t

caused by g,parasltioa var. sesarai (Singh et 1977) •

Ph.vtOT)hthora bli^t of sesamtna was recorded from Assam

by Hathaiah (1985) and observed that the disease is more severe

diaring the months of May and Jtme •

2.1,11. Other fmgi

Mitter end Tandon (1930) reported blight disease of

oeeajmim caused by Gladosporium sp« and MaQmn-noT*ii3n sp,

Kawamura (1931) recorded a leaf spot of sesaErum caxiQed by

MacroBporim seeami from Japan.

A v;hite silk disease of sesamum caused by

Corticium centrifa^afl and Phoma sp,, willj|by yerticiIlium d^Aae,

powdery mildew by SiohaerotlieQa fullginea^ leaf spots by

cladosporium sp«o Phyllonticta aeacuni snd Oyllndrosporit^m sepfttnt

have been recorded (Joghi, 1961).
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A leaf spot disease of sesaam by Sphaeronema seeaml

wag reported by SehgaX and Daftari (1966) • They observed

that the disease is characterised by email necrotic leaf

, spots which later enlarge and coalesce In severe cases

affecting midribs and petioles.

A pre-eaergence damping off of sesacrum caused by

Pythltgn aphaniderisatum was recorded by Gemawat and Prasad (I966),

Malaguti and Ciccarene (196?) reported an angular brom leaf

spot caused by C.vlindrosporiuni sesnmi. This severe leaf spot

was characterised by brom spots of 2 to 20 naa dia in the

veinal-areas. Earely it occurs on stems and capsules also.

IJuring rainy season the ctiltivation of sesaaum becomes

difficult due to the attack of C .sesemi.

Genav;at and Venaa (1972) reported a mildai^ disease of

aesomum plants caused by Sphfeierotheca fuliglnea from Rajaathan*

A damping off and root rot of sescuaum caused by

TMelavia terricola was described by Ghakravarti e;^ ^•(1973) •

Choudhary and Singh (1975) reported a foot rot disease

of sesamum caused by CortlQl-ani rolfsii * Kamal Singh (1976)

found that, a wet rot of sesanmm seedlings caused by

Ciioanephora cucurbitarum results in severe losses to the crop.
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A new species of hyphomycete, PBetidooercosDOrella seaami

Has been reported on Beoaimm by Purkayaatha and MalUk (1976)*

Buldeo ^ (1979) reported a sclerotial disease of sestHErum

caused by Selerotlm rolfsii > A mildew disease caused by

Kryfliphe ciohoracearuia was reported by Hao and ShanmugaiB (1982)

Kamaran (1985) isolated Vertioillim dahliae from

wilted stems of seeaarum plants. Haiti ^ (1985) reviewed

various fungal diseases of sesanim including many minor fungal

diseases caused by Cercoseptoria aeaaai, Botryoaphaeria ribis.

jPhOEa exigua* P»varioaporeae> S.vnchytriuia seaami, S^aesamicolg;!

and Pelliouloria filoiaentosa#

2 •2, Seed-boroe mycoflora and their influence on quality

of sesannM seeds«

Among tbe different fungal diseases, of sesamumt some

are known to be caused by aeed-bome fungi which cause

reduction in the nutritive and other qualities of seeds as

well*

Iieppik and Sowell (1964-) recorded Alteiriaria seaami as

a seed-borne pathogen distributed all over the world throu^

seeds* The doz^oant mycelitim of the fungus usually occurs in

the sub-epidermal layers of the seed ooat«
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Iialithfllosiarl ^ (1971) reported the effect of

seed-borne fungi on the physioo-ehemical properties of ground nut

oil. They showed that Aaperglllua flavus> Botr.vodipXodia sp.

Gladosporittig herbaanaa invaded the ground nut eeed and

caused reduction in oil content« At the same time

Hhiaoctonia batatlcola slightly increased the oil content •

All the Qeed-bome fungi altered color of the oil end inflicted

a bad odour* The color intensity of the oil extracted from

seeds infected with R*bataticola and A.flavus was more after

15 days of incubation but decreased after 50 days of

incubation# C >herbarum and Helminthosporium. tetrameria. caused

a sli^t fall in the intensity of color after 30 days storage

period, Botryodiplodia sp. caused a decrease in the color

intensity of oil only after 50 doys of incubation. The oil

extracted froia seeds infected with A.flavuSi C .herbarum end

Botrvodi-plodia sp. emitted a roncid odour even with 15 days

of incubation. In the case of E.batatlcola, the ranaidity

was obse3?ved only after a Honth of incubation. E.tetramera

infection did not caiise any unpleasant odour of the oil.

R.batatlcola increased the saponification number of the oil

to a greater extent. A.flavug. O.herbarum. and Botr.vodlplodia sp.

also caused increase in sapohification number, but H.tetrtMaera

did not alter the value. Appreciable reduction in iodine

value was observed in the seed samples infected with A.flavus
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euad G.herbarma while Sotrvodiplodia sp* caused negligible

reduction^. ig,batatlcola ^owed a slight increase and

H«-fcetraiaera did not affect iodine value at all#

Singh e% oXfi (1972) observed the seed-bome nature of

MaoroTihomina phaaeolina in seseaum seeds and reported the

role of seed-bome pathogens in reducing the nutritive value

of aesaan2m«-

Hathux^ and Kabeere (1975) reported Altemaria aolani.

Oorvnea-pora cagaiioola* CercoaiK)ra seaoai* Pusarium moniliforme,

?«oxyspQrua and Vertioillium dahliae as seed-borne pathogens

of sesamum in Uganda.

Shukla and Bhargava (1977) isolated Fusorim aolani

from sesamum seeds, fhe seed-bome nature of

Mae3?o^omtna phaseolina associated with seoamuia seeds has

been obseived and reported by Kushi and Khare (1978). They

discussed the comparative efficacy of different methods to

detect M^phaseolina associated with the Besamum seeds.

^ • I'hilip and Abraham (1979) reported the changes in
the quality of coconut oil due to storage of copra. 1?he

population of both fungi and bacteria were found to increase*
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Oil extracted from copra infected by fungi and bacteria showed

no appreciable changeb for the first three months. Afterwards

sli^t impairemont in the quality of oil was noticed. A

progressive reduction in the oil content of copra by ciiorobial

infection was reported by Paul et (1980). They observed

that fungal attack reduced the quantity as well as quality

of the oil. Among the physical properties, color and odour

changed slightly. Acid value and iodine value of the oil

showed" an increase with the period of incubation.

Seed trcmsmission and pycnidial formation in eesemw

wilt caused by M.phaseoli has been reported by Abdou et al.

(1980). Macrophomina •phaseolina is a destructive pathogen of

seeamura in Iraq, causing typical wilt with dry root rot

associated with discoloration of infected tissuosc. due to

sclerotial forsiation. Seeds of infected plants carry the

fungus on and inside the testa^ as solerotia and stromatio

mycelium.

/

Singh et al. (19^) recorded the seed-bome nature

Alteroaria sesami in sesamua from. India and found that

in severely infected seeds the fungus invades all parts

including the embryo and even sporulates within the seed.
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The significance of seed-home ftnagi in sesscmm with

special reference to Oorynespora oagaiicola was studied by
\

Yu (1981) • Hhe predominant fungi in sesamum seeds were

Altemaria seeaiai* A,seeamiGola» A,tenuia (A.altemata)

and CorvnesDora casailcola.

I

Biodeterioratioja of sesemnra oil in situ by fungi has

been reported by Sharma (1981) • Aspergillug niger and

A.tamarii were the most active organisms which caused 58.4

and 26.2 per cent loss in total seed oil and they cotild

increase the fatty acid content to 49-5 aM ,50 per cent

respectively, after ei^t weeks of incubation. On the

other hand# A.flavus, renicilliun citrinuEi and

Cladosporium herbarum caused only 15«9» 11.6 and 8*8 per cent

reduction respectivelyj in total oil, with an appreciable

incirease in the free fatty acid content. It was also

points out that oil extracted froia the fungus infected

seeds showed lower iodine values, and increased sapohification

values® Increase in peroxLdase content of oil vras also noted.

!Dhe fungi associated with sesacnm seeds have been

studied by Kumar et (1984). Standard blotter method

end agar plate method with PDA were used for the isolation

of seed-borne fungi as recommended by ISTA*.
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The various fungi reoorded include Agpergillua flavue. A.sacchnri,

A«oandidU8» A^terreast A.nlger, A.clavatua> Altem&rla sesomi#

Fusarlaa monllifomie. RhizoimB nlgrioans. Curvolaria lunata*

Holmln^fcliogporium. aitophila> Shlgootonia batatlcola«

Mesnoniella gitophila, M^echlnata^ Penioillluiii ruhrumi etc.

Vaidehl ar^ Lalitha (19^) while studying the fungal

successions in Qesaauin secda, isolated 54 fungal species froa

the seeds. Among these Alternaria, Oiarvularia. Dreohalera*

Pusariuia and Cladoaporlusi vjere found to be abundant before

harvest# and reduced afterwords, Asperglllus flavus and

A.nlffer occurred In very low perdentages.

j t

Seed-borne fungi of some Besamum varieties were

recorded by Valand ^ al* (1985) • In their study they used

four cultivars and isolated 16 different fungi including

Macrophomina phaseoll^ A.flavus and A.nigar.

Sin^ (1987) reported the oil properties of eeaanruni

seeds at different relative humidities under microbial

Infestation, During isolation studies* A,flavus,

Brechslora hawailensis and Fusarium monilifonae were

freg.uently found on sesGaum seed surface, Eavironmental

factors, especially relative huniidity and temperature#
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affect different properties of seaanruni oil. At hi^ relative

huioiditieat percentage of oil and iodine value decreased

wliile saponification value and fatty acids sUowed an

increasing trend. At 55 ©nd 55 per cent humiditiesj there

was only a sli^t chaage in oil percentage, while it reduced

considerably at 75 and 96 per cent humidities due to attack

A.flgvua. At 75 and 96 per cent relative hiaaidity the

saponification value increased and the highest inorease was

due to infection by A.flavua; iodine value uae decreased

by all the three fungi at 9G per cent humidity•

2.3« Physiology of porasitisia

Mode of ent3?y and histopathology

Marks ^ al. (1975) reported that the penetration of

young leaves of Populus tregBuoloidea by

Colletotrichuia gloeosYiorioldea is by laeans of penetration

pegs wliich Bucceasfully penetrated the epideraial wqIIs

within 24 to 48 h Q£ter inoculation-.

Brown (1975) in his studies on the post harvest

development of C.^loeosporoides on citrus plants found
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tliat tlie spores geraiinatecl usually on the surface of citrus

frait and formed appressoria which in turn, produced infection

hyphae that remained latent. Such hyphae were thin, thread

like> less than 1.0 ^ in dia and were obaorved within or
beneath the cuticle# intercellulary in the upper two to

four cell layers.

Fahim and Shehedi (1966) reported the mode of

penetration of Altemaria T)orri into onion leaves. The

fungus entered directly throu^ the epideraial cell wall

and through the stomatat Munjal and Gupta (1965) made a

comprehensive study of the host parasite relations of the

anthracnose of celosia caus^ by C>gloeoai3orioides * They

observed that the cells of the diseased tissue lost their

shape and later the hyphae collected underneath the

epidermis form stroma, from which conidiophores were

product* Moses and Govinda Rao (1969) in their studies

on coriander anthracnose caused by Glomerella cingulata

observed the presence of septateg intercellular hypha© which

formed stroma at certain places and condiophores and

conidia were produced# Cuticular penetration of the isolates

of C.gloeosioorloidea in clove, nutmeg and cinnamon was

reported by Korunakaran (19B1),
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The histopathological relationship of C^gloeosuorioidea

on the weed, Aeschvaomeae was investigated by Tebeest ^ al>

(1976) • Inoculation of the' seedlings with auspenaions^ of

0 •gloeosporioides resulted in the fonaation of pin point

lesions (0.5 to 1 nm dia) within 46 h after inoculation.

Ifesions formed within 48 h after inoculation produced spores

which sei^nated and produced appressoria in 4 to 5 h and

penetrated the host epidermis, ^fhey also found that mycelium

grew within the cortex# cambium, xylem and pith tissues. The

death of seedlings was caused by collapse of infected stem

tissues* Coalescence of lesions enhanced girdling of stems

and hastened death.

Singh et (1980) conducted histological studies

of Altemaria sesaiaicola in sesamum seeds. In three white

seeded sesaiaum seed eampleo, having very high and moderate

incidence of A^sesamlcola. the dormant mycelium of the

funguo usually occurred in the sub epideitnal layers of the

seed coat and occasionally in the endosperm and embryo. In

severely infected seeds it Invaded all parts including the

embryo, even sporolating 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 outicle of the ecdosperm appeared
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to resist its inward penetration. Watanabe (1939) sttidied

hietologicol changes in sweet potatoes as a result of

invasion by FuBarium oxyaporam and reported that in the

xylem of diseased sweet potatoes, tylosis and vasculeir

discoloration occurred in advance of the invading ntyoelium

of the wilt fungus. The invasion of P.osarsTJOrum in sweet potato

and its cytologioal changes were also studied ond reported

by Mc lure (1950) • He suggested that tylosis clogged

vessels serve to prevent the invasion of the pathogen.

Hyphae of the wilt fungus P.oxysporuia pass throu^ vessel

element apertures and also throu^ unobstructed pits« Callus

formation is suppressed where the stele is infected witli

F.oxysporuoi. An auxiliary^ sylem is often found in infected

plants and ia developed centripetally from sn internal

cambium, 1?hia development of new cells internal to the

stele is the cause of stem splitting found in Fusariua wilt

infected plants. Uhe fungus grows around tylosis bOTrier

by passing throu^ boi^ered pits into unclogged sylem elements.

Histological changes including withering and collapse of

necrotic regions as a result of invasion in clovei cinnamon

and nutmeg leaves by C.gloeOBporloides have been reported

(Korunolcaran, 1981).
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2.5«2* Hole of toxins prodnoed by fungi

A number of fungi including leaf spot pathogens are

knom to produce toxina* ^he pbytotpxio properties of

alternaric acid in relation to etiology of plant diseases

caused by Altemaria solani were describe by Brian ^ al«

(1952) • Eaistriek et (1953) reported altenaaric acid

and alternariol monoetbyl ether as metabolic products of

A.tenuis, The same compounds are reported to be produced

by A«dauoi also (Freesum, 1966)» •

Pero and Main (1970) reported the t03Cin produced by

A.tenuia causing brown spot disease in tobaooo plcuats and

the metabolite isolated from the pathogen was altemariol

monoethyl ether# It vas Isolated from the cultures of

A«tenuis grom in autoclaved rioe supplemented with

yeast extract and Csapek's broth. A phytotoxic high

molecular weight polyseooharide was also isolated fvasi

A,tenuis (Main and Pero, 1972) • Kinoshita et al, (1972)

reported tenuazonic acid from the Altemetria sp» •

Toxin production by A,altemata the cause of a leaf

spot disease of brinjal has been repox*ted by Vijayalekshmi

Emd Eao (1988) • The toxin production by the pathogen was
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tested by noting the reduction in seed genaination and root

length over control# E^inasty with increased rolling of the

leaf lamina with necrotic areas were the symptoms observed

on detached leaves of tomato whioh were ti^eated with oulttare

filtrate of the pathogen* Orschanokaya (i960) observed that

the oultilre filtrate of Bi-plodia aeae inhibited gejimination

of malse seeds to a considerable extent* Sengupta e% al,

(1966) isolated an antibiotic botryodiplodin from the cultiare

filtrates of Botrvodiplodia theobrbmae« The antibiotic was

effective against Gram negative bacteria, but not against

sapropbytic fiangi# The to:dc effect of the metabolite produced

by B,theoforosiae was reported by Dwivedi and Singh (1971)®

V/olf and Plovi/sra (1957) reported the production of

toxin by Colletotriohum nicotianae causing anthiracnose of

tobacco, ^he production, physiological activity and chemical

nature of eolletotin, a tosin produced by C^fuscua waa

described by Goodman (1959).

Goodman (I960) reported that colletotin caused

spotting of tomato foliage. Activity of this toxin was

measured by the intensity of symptoms• It was reported

tliat toxin production appeared on 11th day of incubation

and its effect on tomoto foliage became more intense
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by 17tli and 18th days. Although oolletotin affeote plants

which were not attacked by the pathogen Cafusotna, varietiee

of Digitalis more resistant to oolletotin were also more

resiotcmt to the pathogen.

Production of toxin by C.gloeoaporioides causing

citrus die back occurred in Hiohard^s solution after 22 days

growth {Sharzna and Shanaa, 1969) • The toxic metabolities

of O.capsicl infecting chillies were assayed on seeds*

seedlingSf leaves and fruit tissues of chillies and all

the samples exhibited toxin injury (Harain and Das, 1970).

Nair and Raniakrishnan (1973) studied the production

of toxic metabolites by C^capsicl and its role in leaf i^ot '

disease of turmeric. The concentrated toxic metabolite

from mycelium (endo toxin) and that from culture filtrate

(axo toxin) were bioassayed on turmeric leaves. In treatments

with endo toxin as well as exo toxin, visible signs of

necrosis were noted within 4 h.

Kurosawa (1926) demonstrated that the culture

filtrate of Fusarium monl11forme could produce bakanae

symptoms on rice seedlings. Hemml and Seto (1928) and

Seto (1932) confirmed the phenomenon but noticed that the
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cultiire filtrates of some isolates grown under similar

conditions could not produce tlie balcanae symptoms* The conditions
» *

under which the fungus is grown also affect the nature of the

filtrate* Ito and Shimada (1951) reported that production of

the growth promoting substance is inhibited by the omission

of or MgSO^ from the culture solution. They found the

substance to be thermostable and neither enaymic nor volatile#

Kurosawa (1952) found potassium in the medium to be essential

for the formation of growth promoting substonces.

I

Yabuta and Hayashi (1939) isolated two principal sub

stances from the culture filtrate of F.moniliforme, viz.f

fusaric acid and gibberellin*

Stoll (1954) reported that fusaric aoid and other

compounds are produced most ahundantly at 33*C in Richards*

medium* Biological studies of the two substances showed

that fusaric acid causes stunting symptoms and gibberellin

causes elongation of many species of plants besides rice

plants*

Hiroe and Wishimura (1956) conducted studies on

watermelon wilt caused by P«oxvaT)orum f, sp» niveum and

reported that the toxic metabolite produced by the
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orsonieifl is a steiroid, pbytonivein. It was also observed

tbat 10 ppm of this compo-und when applied on plants prodtaoed

wilt symptoms»

Ilishiiirura (1957) reported the production of fusaric

acid by a number of Puoarlum species causing wilt diseases#

including F«batatust P,oonjsclutinansn F.oubenae. P.lini,

F^lyooTaersicie F«niveum. F,orthoceras* P»vasinfectum*

^«heteroBvorasi and F»uduia« In addition to fxisaric aoidj

these fungi produce another toxic metabolite, dehydrofusario

acid, which also caused similar wilt symptoms. Bplten end

Kuttall (1968) conducted pathogenicity-studies with P^poae,

causing necrosis and wilting, symptoms in plants, and found

that the culture filtrate of this fungus also induced nearosis

and wilting symptoms,

• Singh and Husain (1970) reported that P*lateritium f. ca.iani

the causal agent of pigeon pea wilt, produces fusaric aoid

and d^ydrofusaric aoid,

The toxic metabolite production of some Fuaarium

speciesj via., ?,solani f • sp* jalsls P«martli« F«.1avonicum

was suggested by Eern (1972). These organisms produced root

and stem rot diseases in plants* The metabolites praduced
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by these species of Fugaritaia include naphthasarine derivatives#

Isomarticin, norjavanicin, novarubin, fuearubin and javanicum,

These metabolites when applied to plants resiilted in leaf

necrosis and stem gx^oving.

Toxic metabolite production by F^osysporum f>sp» lycopersici»

g«03gy8proum f» sp# melonis and F«03cyaporuni f. sp» vaalnfectuia

was recorded by Caaporpta et (1975)* "She metabolites

produced by these organisnio as recorded by the authors include

lycomorasmin, lycomarasmic acid and aspergillomarasmin A.

These chemicals caused Beorotic leaf spots in plants*

2»4» Survival of fungal pathogens

Bin^ et q1» (1980) reported that Alternaria sesami

survived in the sesanrua seeds and the pathogen can even

sporulate within the seed»

Bunting (1927) noted that Botryodiplodia theobromae

isolated from maize cobs caused the development •of typical

lesions when inoculated on cocoa pods, Srivastava (I964)

reported that spores of B,theobromae remained viable for

fewer months and mycella for 12 months on rubber seeds.
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Clioi:ia and Naricuoi (1952) conducted studies to test the

survival ability of Colletotrichum in soilf In their study

they grew the orgonisia in sterilised and unsterilized soil

cultxu?ea and these soil cultures were from time to time

inoculated into healthy cones of a susceptible variety. They

found that C.falcatum can survive in soil or on soil compost

mixture up to three months. In sterilized soil it can remain

viable for five months and in sterilized soil-compost mixture

up to six mbntha« Survival of Colletotrichum in infested com

residues was studied by Iiipps (1985). In the spring the number of

acervuli of C^graminicola developing on cozn residues buried

by ploughing was significontly less than on residues left on

the soil surface# C.graminicola was eliminated from infested

corn stalks buried 1 to 2 cm below the soil surface.

Survival of Curvularia causing leaf spot disease in

maize was studied by Mandokhot end Ohoudtory (1900). They

studied the survival ability by burying the infected leaves

in soil and by infesting sterilized and unsterilized soil

with the pathogen. It was observed that the pathogen

leads a saprophytic life in orgonic debris in soil

producing sclerotia towards the end of growth period.
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Irtioas (1955) reported the sapropbytic colonisation

Fusariuia in wheat straw. He showed that there v;aa a

progressive reduction in the saprophytic colonization of

P,cialniQruia with increasing proportion of unaterilissed soil.

This indicates that Puoarixim is a vigorous soil saprophyte

with a hi^ competitive sapropbytic ability.

2.5. CheEiical control of fungal diseases of sesamuia

Many nonsystemic as well as systemic fungicides have

been used for the control of fungal diseases of sesanrum.

In green house and field trials conducted at

Beltoville during 1954-58, Orthocide 75 at 0.25 ,- 2 oz/bushel

gave the best control of pre-emergence demping off of sesaisuni

seedlings associated with isolates of Pythiusi ultlmim* In a

field trial the mean percentage stand was increased from

4*8 to 54»8 as a result of the treatment# ^his and other

seed treatments reduced the development of Altemarla leaf

spot also (Thomasi 1959) •

G-emawat and Prasod (1954) foruad effective control

of leaf bli^t pathogen in sesanrum, Phyto-phthora •parositica.

by spraying thrice with 3s5550 Bordeaux mixt-ure.
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Singh et (1969) found that caaong the nine fungicides

tested against CoryneaTJora oasoiicola froia eeaaiimm, Antracol

at 1500 ppia and Copper sandoz and Ceresan wet at 2000 ppa

Gonpletely inhibited the growth of the fungus®

In the fungicidal screening experiments for the control

Alternarig blight of sesennm in Tamil Hadu, Samuel ^ al*

(I97I) found that spraying Bordeaux mixture and Mthane Z-78

gaive satisfactory ccsitrol of the pathogen.

Daftori and Verma (1973) studied the effect of

aureofungin on seedling mortality and growth of two varieties

of sesanmia with seed-borne infection of Puaariua soloni.

They recommended seed treatment with aureofungin at the

rate of 20 ^g per mil3i.gram of seeds to reduce the seedling

mortality by 90 per cent in susceptible varieties, and to

increase germination percentage as well as seedling vigour,

Albeldawi et (1975) observed that in glass house

experiments on the control of charcoal rot of sesamum with

benomyl, the fungicide was absorbed by sesanrua roots and

translocated to the stem, where it prevented Macrophomina phnneoli

previously added to the soil from attacking the plant.
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Signifioont control was ol^toined even at 0«3 g Benlate per

pot and no phytotosio affects were observed# Shiifcla and

Sin^ (1973) conduct©! stiidies on the effect of funglcidal

seed treatment on Macrotaiotalna root rot of Beaamiamf and

found that seed treatment with eaptan (0«3 per cent) gave

the best oont3?ol of M^phaseoli and increased yield from

124 to 232 leg per ha. Use of captafol (Tripathi et 1977) •
j f

carbendasim, thiram + oaptan (Shulcla and Singh* 1973) and

thiophanate methyl (Taneja and Grover# 1962) were also

found to be effective against this pathogen»

Control of damping off and root rot of sescumM

caused by ^hielavia terricola var, minor by soil drenching

with fungicides and entibiqtics and the efficacy of these

chemicals for seed treatment was reported by ChaJcrovarti al»

(1974)* IJhey fomd that siram and Braosicol were effective

both for seed treatment as well as for soil drenching. They

used Cupramar, Copper sandoz, Pytolan, Dithene 2-78, Ziranit

Aureofungin and Brassicol for soil drenching. Seoud ^

(1975) conducted studies on the effect of soil application

of fungicides on the isacidence of root rot and wilt diseases

of eesamuia and reported that these diseases caused by

Fusarium oxysporam, Hhigoctonia solani. Sclerotium bataticola

end Phytophthora sp. t^ere best conta^olled by soil treatments

with Brassicol-75 during field trials over three seasons.
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Shonmugem ^ (1976) observed that in fejo Kharif

seaeona, applioationa of snlpimr dust gave the hi^est

yields from powdery mildew infected plots of aesamuni* But

in the rabi season, when disease incidence Mas lowers

Benlate was the "best followed by vettable sulphur. When

the mildev; was severe,, wettable sulphur was the best followed

by Hiltox and Benlate* Hao and Shanaugam (1985) found triadinefon

and bilaxasol were effective against powdery mildew of sesaEtuia.

An integrated programme for controlling pests and diseases

of sesasraifl }ias been suggested by Abraham ^ (1976) • ^hey

reported that under condition of heavy powdery mildew

incidence, Miltox gave best control at 0.25 per cent

concentration, light incidences of powdery mildew leaf

bli^t caused by Altemaria sesand were controlled by Dithane M-45

at 0.2 per cent concentration.

V/angilcQr and Kodmelwar (1977) conducted screening of

various fungicides' against F*03cysTX)ruia f. sp, sesami causing

wilt of sesanruai. Berosal, Bavistin, Tillax, Captaf, Ceresan,

Thiram, Vitavax and Benlate completely inihibited the growth

of the fungus at 2000 and 5000 ppm. Brassicol and Dithane M-45

were found to be less effective in controlling the growth of

the fungus. The systemic fungicides, vis., Derosal, Bavistin,

Benlate and Vitavax were observed to have better efficacy

over other non-systemic fungicides
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Tripatbi et al» (1977) repoiiied the control of charcoal

rot of aeaamuia caused by Bhigoctonla batatlcola^ In vitro

trials with captafol, benomyl, thiophonate methyl, and ,S.7258

^owed that the growth of R^batatioola was effectively

inhibited by these fungicides. "Che concentration of all the

fungicides was 1000^ per g soil. In field testa captafol
was the most effective fungicide followed by corbendasim and

thiram captan. IJaneja and Grover (1982) studied the

effijcacy of benzimidaaole and related fungicides against

R,solani and R.bataticola and found that thiophante methyl is

effective in inhibiting the growth of the fungi.

Hamaiah and Sastry (1983) noted maximum seedling

emergence in sesamuia seeds treated with captan and Bavistin.

The seeds Collected from different localities were mixed

with 0.2 per cent each of nine different fungicides for the

control of seed mycoflora. Captan and Duter gave a broad

speotrum effect•

Shai^ and Jain (1984) reported the in vitro evaluation

of fungicides against Ihasorium epp. Three fungicides, viz.,

Bithane M-45# Bavistin and J-rBC wore screened against nine

species/isolates of Fusarium. The species/isolates were

sensitive to systemic fungicides tested and differed in their

relative sensitivity,
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Kuioar and Sin^ (1984) could eliminate all seed-boms

fungi except A>geaami» Curmlaria lunata and Drechalera tetramera

from sesanrum seeds by seed treatnient with Bavistin (0*2 par cent)

and eaptan was next to Bavistin in effectiveness#

Eeduction in the seed-bome raycoflora and increase in

th© ge3?mlnation of seeds of sesanium was obtained by seed

treatment with carbendasim, captan, benoi^yl and thiram. Seed

treatment vjith corbendaEsia or benomyl.at 1500 ppm was very

effective (Vyaa- et al», 1984) •

Dolle and Hegde (1984f b) conducted field trials

against A»s0Barai with different fungicides. Best control

of the pathogen was achieved with Bithane M-45 at 0»5 per cent,

applied at 50, 45 and 60 days after sowing*

Kumar and Singh (1986) reported that Bavistin 2 g per Kg

sesGBum seed was found to be better than eaptan, thiram and

"VitavQX in improving germination and seedling emergence.
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2*6« losses due to important diseases

Sesauruia crop is affected by a numlDer of diseases#

Eventhou^ no precise estimate has yet been laade on the

losses caused by most of the diseases* sonie attempts have

been made to assess the yield losses in sesanxum caused by

some of the diseases.

Sundsraraaan (1932) estimated that the yield loss

due to stem and root rot of seaamum caused by

MacroTihomina phascolina as 57 cent when the incidence

of the disease was 60 per cent. Choudhary (1945) observed

that there is 20 per cent yield loss due to leaf spot

disease of sesannmi caused by Cercospora aesami,

bJimagesan ^ al. (1978) conducted field experiments

during monsoon seasons of 1976 and 1977 to study the intensity

on sesamum and yield loss due to diseases* The avoidable

losses in the yield of seesmum during monsoon 1976 and summer

1977 were 110 kg and 111 kg per ha^ respectively, which worked

out to be 40 per cent. The multiple regression analysis of

yield on diseases like phyllody, Altei^aria blight# powdery

mildew 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 per ha whereas one per cent increase in

phyllody brou^t doun the yield by 8#56 kg. Siddaramaiah ^ al»
(1931) estimated the yield losses due to pod spot of sesasmm

caused by A,aesami as ranging from 0.1 to 6,7 g seeds per
' s

100 capsules* (The number of ^arivelled seeds depends on

the severity of the disease#

2,7• Residues of Bavistin in crops

Althoii^ a number of fuzsigicides are in use at

present in Xndiaf .the work done on residues of fungicides

is very meagre. However the limited informations available

in literature are presented hers •

Most of the organic fungicides have low rnri^rnn-itipn

toxioities and problems of excess residues of the parent

compound exe generally x^t serious, 2aldivar et al, (1975)

conducted studies on the fungicide residues on fresh

pineapple after Bavistin treatment and residues were

much below the intexnationelly permitted levels*
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Keginoiygm et el» (1975) oondticted etoidies on

geed treatment with 0«3 pe2r cent benorayl on "Wheat* 'Phe

root end sshoot portions were malyaed at 15 days Interval

for 6o daya« Btit he could not detect benoisyl on hoth

root and shoot on TItO plates. Thoti^, t^io of its degradation

products# viss.t methyl-S-hensiiaidaaole carhmate and an

imidentified compound were fomid up to 45 ofid 15 days

respectively#

Consequent to the spray application of

benomyl^ carbendasim and thiophanate methyl# each at

100 g a.i./ba for the control of Cercoapora leaf spot of

sugarheet# Bondyopadhay and Mukhopadhyay (1977) noticed

that benzimidaaole residue in ©ugarbeet leaves at harvest

ranged between 3-15 and 6.20 ppm, which was.:^oi;» below the

tolerance limit of 18.75 the fungiolde in food

stuffs.

ITaidya and Banerjee (1984-) described e

photometric method of estimation of carbendazim residues»

The procedure employed involves the use of bromocresol green

(BGG) and bromophenol blue (BBB) as the reagents. ^I?he method

can be used for the estimation of carbendasim from oomraeroially

foimilated products as well as from plant residues*
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According to their methodolpgy carbaidaaini contents present

in the two plant eomples, viz.# Jowor aiid peas foliage were

1»6Z and 0«22 pjaa with BCG and that with BPB were 2»7 and

0.26 ppm respectively when applied at the rate of 20/ag per ml.

The maximara residue limits (HEIi) of carbendazim

on plants as per guide to Codex recommendations conceding

pesticide reaidues/PAO/HEO, Rome is as follows (Suadararajan,1985)

Commodity in mg/kg

Bananas (pulp) 0.5

Bananas (whole) 1,0

Grapes* peaches, cherries «
and citrus

Pineapple 20 ^0

Mango 2#0

Cheriyan (1987) conducted studies on the

residue analysis of carbendaaira on fruit samples of banana,

mango and pineapple after the application of Bavistin at

500 ppm to protect them from post harvest decay. The

residue of carbendaaim was found to be 3,85 ppm in

banmaa, 1 *45 ppm in mango and 1 #00 ppm in pineapple

fruits*
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2«6* Xnflxience of fungioicles on oil quality and yield

Bajagopal and Vldhyas^aran (1985) reported that
1

oarbendazimi tin hydroidde^ chorothalonilf monoozeb and zineb

controlled tikka leaf spot of ground nut, Chlorothalonil»

oarbendasim and mancozeb sprays increased the oil contsnt

of ground nut kernels and reduced the free fatty acid

content and saponification value of the oil. Captafol and

carbendazim sprays increased the iodine value of the oil»

(

Singh and Kang (1984) reported the effect of

carbendazim on amino ocid composition of ground nut plants*

They observed that besides fungicldal action, carbendazim

(Bavistin) affects metabolism of the crop. They recorded

the effect of Bavistin on the amino acid composition of

ground nut leaves at various stages of the crop growth when

applied to control the tikka disease caused by Ceroospora spp.

Spraying of Bavistin (at three concentrations i«e«# 0»05,

0.10 and.0.15 per cent) was started when the crop was 51 days

old. Three sprayings were given at 14 days interval. The amino

acid metabolism of the leaves at 75 day old stage trowed tlmt

application of Bavistin at shorter intervals tends to increase

the omino acid content*.
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Effect of sygteniic fungicides on the pbyeico-olieniical

properties of ground nut was reported by IiaULthaktiniari §t al#

(1964) • Foliar application of systeaiic fungicides and a growth

regulator# cytozyme, revealed significant alteration in pbyeico •

chemical properties of ground nut plants, Among the fungicides

tested, Baycor gave excellent control of leaf spot. The

reduction in disease incidence due to Baycor was correlated

with increase in .protein# total nitrogen and total phenols

and a decrease in total sugar*

Grupta et (1987) reported the fungicidal control

of leaf spots and its influence on quality of groujod nut#

TTnsprayed ground nut vdth a disease incidence of 4p»75 per cent

resulted in reduction of oil and protein content# But the free

fatty acid content was increased. Maximum disease control was

observed with thiophanate methyl, while copper oxychloride end

sineb were least effective, Iiinoleic acid increased while

oleic acid decreased in diseased samples# Among the treatmentSt

copper oxyohloride, sineb and oaptan decreased the oil content

while benomyl + manoozeb combination significantly inc3?eased

the oil contents. Protein content significantly declined with

copper osychloride and in control when compared with

thiophanate methyl wMle in other treatments there was no

appreciable change.
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2#9« Varietal screening of sesomm

Gupta et al, (1965) conducted studies on performance

of different sesanmni varieties and suggested the possibilities

of breeding resistant varieties•

Gemawat and IPrasad (1965) conducted tests with

different varieties of sesaimm for resistance to PhvtQphthora

bli^t. Of the 41 varieties of sesaiaum screened in the gloss

house against P»-parasitica var. seaami. only 75 A/1-1/2-1 was
ect

resistant* Two others show some tolerance and the rest were
A

susceptible. Gemawat and Vei^a (1974) reported that varieties

of sesamuDi BS-25» 5S-105, ES-124, SS-156 and ES-190 were

resistant to P»parasitioa var» seaami causing blight disease

in sesamuia*

Jain and Kulkami (1965) identified Ht-1, C-50, St-58

and Gwalior-5 as tolerant to charcoal rot/stem rot/root rot

caused by t^acroTdioiaina -phaseolina, Vir £t al* (1974) conducted

studies on varietal screening of sessmum against K.phaaeoli,

causal figent Gf root rot of sesaiaum. They found 18 sesamuia

varieties to be susceptible to root rot disease.
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Euehwalia and Kiaahal (1970) stxtdied the reaction of

Besannim varieties to Cercoapora leaf apot in 1-Iadhya Bradesli»

Of the 31 sesamoni varieties tested in the field 41> 41 A, 41 B#

128 and 123 B were found to be resistant to 0,seaaiai and others

were cioderately resistant or susceptible.

Masaiani at (1975) succeeded in the incorporation

of resistance to Phytophthora and Macrophomina in the sesaimim

variety Aceitera. This new BesaEmia variety resistant to

P«nicotianae var* T3arasltica. H.phaseoli and

gugari-um 0x.vap03^m f» op, sesami vms obtained by baokcrossing

tjith the African variety Ajemo Atar 351 resistant to

PhvtOTahthora spp» and Macr0T3homina spp, The yield and vegetative

characters of the new variety resemble those of the original

Aceiteraf vjhich is resistant to I'^asariuin sp»

L

Heaction of different sesaBsum varieties and seeding

dates to charcoal rot caused- by Sclerotium batatioola was ' '

studied by El-shaamia (1976). ^he natural infection by

hUphaseolina on local varieties in Iraq, was also studied

and it was found that red sesarruni had the hi^est yield and

the lowest percentage of infection at all three seeding dates

tried. There was a significant negative correlation between

seed yield md percentage of infection for all varieties.
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Hiremath. arid Joshl (1980) conducted studies on

varietal reaistonce in sesamuia against leaf spot caused by

CercoBPOra sQaami« and they could not observe any. variety as

highly resistant in their screening trial. The incidence of

loaf spot caused by C.sesaai x^esulted in severe damage to the

crop during Eharif season. jPifty varieties were screened for

resistance against the disease during 1972 and 1974* Average

percentage disease index varied from 12.1 to 63.5. Hone of

the varieties was found iininune. Pour varieties were moderately

resistant, with per cent disease index less than 15# Late

maturing varieties appeared to be resistant and early maturing

varieties susceptible* "Varieties of mSdium maturity appeared

to be moderate, in reaction*

Variar and Pavgi (19S1) reported varietal reaction

of sesamuni to gall disease caused by S.vnchvtrium sesamlcola.

Resistance or susceptibility of 50 varieties of sesasrum to

infection by 3 .aeoanlcola was tested by artificial inoculation

with zoospores. None of the varieties tested was fotand Icmmne

or highly resistant while two were resistant and the rest showed

infection ranging between resistant and higiily susceptible at

the seedling and adolescent stages. 14any of them varied In

their susceptibility at the cotyledonary or mature 3Leaf stages.
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Use of resistant TGrieties Qgainet Altemoria sesami

causing bligUt disease in sescuDim has been suggested by Eiany

vjorkers* ,Varieties, so far identified as highly reaistcuit to

A.seaami are CVS Ro*4-, JT.?* No^a, E.S, J,T.63-1175 iV.6-5»

J.T.66-276, Anand-9, J»T.62-10, VT-45 cuid AnQnd'-74 (Je.vara.ian et al

1981; Siddaramaiah et al«« 1981; Jayorajaaiah et al.. 1901)»

Dolle and Ho^e, (1984, b) ocreaied sesamm varieties against

A.sesami and among the 22 cultivars tested under conditions of

natural infection, X-7752/10-2 .showed lowest incidence of

disease. , ,

Virlc and Gemawat (1981) oarricd out evaluation of

sesanun varieties for resistance to Fusarium wilt and observed

differential disease reactions in varieties and exotic

collectiona.

Resistant varieties of sesoEiam against powdery

cilldew disease .was reported by KrishnGswami (1984) •

Of the 28 sesainuni varieties evaluated for reaction to

Oidiuia acanthospeimi under artifioial inoculation and in the

field during the rainy seasons of 1981 and 1982 at Coirabatore,

Co-1 and 'EMTJ-2 showed the lowest disease incidence in both

the seasons*
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3* MATERIALS AI-TD METHODS

Survey on the onourrence of fungal diseases of Beaamun

A survey was cOTiduoted to find out the varloiis

fungal diseases affecting sesanmm crop in Kerala. This

woife was conducted from 1981 to 1984 and covered the

important sesanrani growing areas of Trivandrum, Quilon^

Alleppey and JPalghat Districts* The various fungi obtain^

during the survey were recorded.

Ihiring the survey it was found that the

incidence of five leaf spot diseases caused by

Altemaria sesami, Colletotrichaa gloeosporioides*

Curvularia lunata> Botryodiplodia theobromae An^

Fusarixaa oxvsporma f. sp. sesami were very severe in all

the sesDinuEi growing areas of Kerala during all the seasons*

Hence detailed stt^ies were conducted on these diseases and

their causal agents*

5t2, Isolation, purification, testing pathogenicity and

identification of fungi
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Isolation

The diseased specimens of sesamnm were colleoted

from different locations for isolation of the pathogens.

The fungal pathogens v;ere isolated from the diseased parts

following the standard procedure and cultures were maintained

on potato dextrose agar (PDA) slants.

3»2.2. Purification

llhe various fungi isolated were purified by single

spore isolation techni(^e and maintained on PDA giants by

periodical eubculturing.

Pathogenicity

Pathogenicity of the fungi was tested by

inoculating sesamum plants of different growth stages.

Inoculations x^/ere done with and without injury by placing

myoelial bits as well as by spraying spore suspensions.

The concentration of spores in the spray suspension was

adjusted to approximately lO't per ml in sterilized distilled
water. The spraying was done using an atomizer. Controls

consisted of sesamum leaves sprayed with sterilized distilled

water. The plants were covered with polythene bags to
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maintain Mgli humidity* In the case of powdery mildew caused

hy Acrosporium acanthoepeimi only the natural incidence of

the disease was e:cainined«

The plants were kept for symptom development tmdi

the observations i-^ere recorded# The pathogens were reisolated

from the artificially infected plants end purified. The

morphological and oulttJral characters of the reisolated

pathogens v;ere compared with those of the original isolates*

3 *2 «4 • Identification

The mycolial oharacters» asexual and sexual

fruiting bodies* colony color^ intensity of sporulation,

spore measurements etc. of the fungi were studied*

Morphological characters of all the organisms were studied

by growing them in slide culture as described by Riddel (1950).

The fungal pathogens v/ere Identified by comparing the

characters with the details in published litejTature.

3 *3 ♦ Symptomatology

Symptoms of the various fungal diseases were

studied by observing the naturally infected sesamum plants

in the field and also following the course of development

of the disease in artifically inoculated plants.



Bffect of diseases on germination of seeds

Effect of diseases on germination of seeds was

determined by observing the germination percentage of

seeds from infected pods collected from sesanmia plants

inoculated with Altemarla sesaml^ Colletotrichum. gloeosDorioides,

Cuirvularia lunata, Botr.vodiplodla theobromae and

Fuearitiia o^sporani f» ap. sesaal, This was done by keeping

sorface sterilised sesanrum seeds in large sterilized petri

dishes. The petri dishes wore lined with moist filter papers.

Three replications were laaintained for each ftmgus with 100

seeds for each replication. The plates with the seeds were

incubated for three days under room temperattire with control

.plates containing healthy seeds, the geirainated seeds vjere

counted from each plate> germination percentage recorded

and the per cent inhibition of gemination orer control was

determined.

3«5. Seed-boitie fungi

The seed-bome fungi from the following ten sesoarnia

varieties were isolated.



i) Kayos!3culQ3E-1 ii) T.C.50
iii) No.42 Iv) Assam local

v) B.64 vi) Si.666

vii) KGyaEi3ml0m-2 viii) T.15

ix) Timl>i-9 x) Trivondirusi local
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The seeds tirere supplied by -ttae Department of

Agronomy, College of Agriculture, Vellayoni.

Standard blotter method and a^ar plate method

with PDA were used for the isolation of seed-bome fungi

(ISTA, 1976). Surface Qterilizoi and unsterilised seedo

were placed on sterilized moist blotter paper and on

One hundred seeds of each -vBriety were used for each

method of isolation. Seed sterilization was done by using

0.1 per cent mercuric chloride, Xhe observatione were

recorded after five days and the fungi associated with

the seeds were isolated and identified.

5.5. Mode of entry

Cleared leaf technique (Crossan, 196?) was

followed for this study» Sesanrum leaves of different

growth stages were collected from actively growing

plants, thoroughly waj^ed with distilled water and
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placed in large sterile petrl dishes. -Spore eus^ensiona

of each of the five fungi \via«# A,aesaTai. C*glo0O3T)orioides•

C^lunata* B.theobromae and P.OKysporum f. sp. seaami were

prepared from ten day old cultxires of the fungi* Saall

circles were marked on eessnrusi leaves and one drop each of

the spore suspension was placed in each circle • the petri

dishes were then covered with the' lids Hned with moist cotton

to maintain high humidity. The plates were then incubated at

room temperature. After 6, 12^ 18, 24 and 48 h of inoubation

the leaf discs were cut out x-zith a sterile cork borer from

the marked areasi and placed in 3?AA for 24'h. The leaf discs

were then transferred to 50 per cent lactic acid for clearing.

Then they were mounted in lactophenol cotton blue and

exasiined for spore germination and penetration into the leaf.

. *

Drops containing conidial suspensions of all fungi

were also placed on glass slides and incubated in petri dishes

lined with moist cotton for comparison of the germination of

spores with that on leaf discs.

Histopathology

. Histopathological studies were conducted by taking

transverse sections of sesamum leaves infected with the five
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leaf spot fungi# vi^M A*sesami« C.gloeosnorioides* 0»lxmata>

B.theobromae and F»oxyaporuta f, sp» seaami using a rota3?y

microtome ('Saeai 1964) ♦

fhe histological changes brou^t about by the

five epeciea of fungi vjere observed and noted by comparing

with the sections of healthy leaves*

3«8. Toxin production

A study on toxin production capacity of various

fungi via., Altemaria sesomi, ColletotrichUB. gloeosporioides*

Curvularia lunata* Sotryodiplodia theobromae and V'n

Ihasoriusi oxysporum f. ap. ses^oi was carried out#

5.8.1 • Influence of various media on t03dn production

The following liquid media were tried to assess

their comparative effects in supporting the production of

toxic metabolites by the pathogen.

1« Host leaf extract medim

2<i Host leaf extract dQxt3?03e medium

3« Richards' medium

4* Czapelc (Dox) medium
3 • Potato dextrose medium
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Compositions of media G3:*e given in Appendix 1 •

Haoh medixim was prepared, and dispensed in 250 ml conical

fla^B at the rate of 30 ml and sterilized by autoo^viiig

at 1.05 kg/cm for 15 lainutes. The medim \jaB inoculated

with 5 mm dia discs of seven day old ctiltnre of each fungus.

Hhree replications were maintained. The inoculated flasks

v/ere incubated at room temperature. After 15 days incubation,

the cultures with the media were macerated in blender and

filtered through t^hatman No.I filter paper. 3Iho comparative

t02de activity of each filtrate was studied by following

the bioaasay techniqyer

Sesamum leaves of uniform age v/ere collected and

placed inside sterilized petri dishes lined with moist cotton.

On one half of the leaves 0.05 lal of the culture filtrate was

placed and slightly pricked with sterilized needle throu^

the liquid# On the other half of the same leaf sterilised

x^ater applied in the same manner served as control.

Similarly on another leaf,, on one half the culture filtrates

and on the other Salf the respective medium were placed in

the same manner. The petri dishes were incubated at room

temperature and observations were recorded after 72 h.

There were three replications for culture filtrates from

each medium and averages were calculated and expressed in

six grades according to the length of lesion produced on the

leaf by each fungus#
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Bxo and ezido toxin

The fungi» vi2«> A.aegaioi* C,;a;loeosi3orioide3,

C«lunata» B^theobromaQ and F,0xvBT>037U!a f. sp. seaaEii were

grown on respeoliive medim \^cii supported maxinium production

of toxin for b period of 15 days at room temperature and the

mycelial growtii was filtered through a previously weired

Whatman No»I filter paper, This culture filtrate was used

to test Qxotoxin production. The nyceliua was homogenised

in a blender by adding five times its weight of water. The

homogenised myceliuni was centrifuged at 1000 rpm for

15 minutes. The suporwatant was taken and a@ain c^trifuged

at 1000 rpm for 15 minutes and used for. testing endo toxin

production. These two test liquids (endo toxin cmd exo toxin)

were assayed on seaamum leaves. The lesions developed on the

assayed leaves were observed and recorded in six grades depending

on the extent of lesion length. Two controls ^ch with medium

ond sterilised water were also kept.

3•8.5. Effect of culture filtrates on genaination of

fungal spores.

All the five species of fungi, vis., A.sesami.

C^filoeosuorioidea. C.lunata. B.theobromae and

F.oxysporum. f. sp. Besami were grown on their respective medium.
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In. •wliioh maxisram toxin production was obsenred, for 15 days

and the culture filtrates were taken to investigate the effect

of each culture filtrate on spore germination of all the above

fungi • Spore suspensions wore prepared from ten day old

cultures of the fungi in the test solution. The concentration

of the spore suspension was adjusted to 10^ spores per ml of
the solution, A small (quantity of the spore suspension

(0.05 nl) was placed on clenn, grease free sterile glass

slides which were kept in petri dishes lined with moist cotton

wool. Controls consisted of spore suspensions prepared in

sterilized viater and the respective media which supported

naximum toxin production. All the petri dishes were

iiigicubated at room temperature and the observations were

taken 48 h after incubation# the number of conidia germinated

was counted from 20 random microscopic fields under low pov;er

objective and per cent inhibition was calculated.

Survival of the pathogens

The duration of survival of the five-species

of fungi was studied by burying the infected leaves in soil

(Mondokhot and Chaudhary, 1900).
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Infected leaves were C^ut into eonall pieces and

biiried at a depth of 5 oa in earthen pots containing garden

soil# The pots were kept tmder natural conditions and were

irrigated regularly, ^he viability of the organisms was

0bse3cved at one month interval by digging out the infected

leaf pieces and plating them on PDA, after several washings

with sterile distilled water. .Hhen the buried material could

not be traceds infested soil was plated on PDA by soil plate

method (V/arcup» 1950) • The plates were incubated at. room

temperature and observed for the growth of fungi. Vihen the

colonies developed on the plates produced sufficient quantities

of spores, they were hoarvested and spray inoculated on

susceptible sesamua plants grown in pots and observed for the

development of symptoms by each fungus. Sprayed plants were

covered with polythene bags for 48 h to maintain hi^ humidity.

5.10* Evaluation of fungicides against leaf spot diseases

3.10.1. In vitro evaluation of fungicides

2he comparative efficacy of the following fungicides

was tested under laboratory conditions at different

concentrations as shown belov/.



FunglcldQ

1 • Bavistin

2. Bordeaiix mixfeiire

5*. Difolcitan

\

4«. Dithcne 14-45

5« J'ytoleti

6« Hinosan
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Chemical nome ConceatrationaC vm)

'Methyl-2-benzimi5a20le 250 a
oorbamate

500^ 1000

2500 , 5000,

2000,Cla-K-(1,1,2»2-tetra- 1000,
chloro ethylthio)-4
cyclohe'xane-l ,2
dicarhoximide

10000

3000

Manganese ethylene
hi sdithiooarhamate
and 2inc ions

Copper oxychloride

0-etbyl-S ,S-diph0nyl
dithiophosphate

1000, 2000, 3000

1000, 2000, 3000

500, 1000, 2000

The poisoned food technique (Kentmyer, 1955) was

adopted to atxidy the effect of different fungicides on growth .

of fungi. The req.uired quantity of fungicides waa added to

50 ml of sterilized Gaap<^ (Dox) agar medimi to give the

necessary concentration^ mixed wfeU, and poured into sterile

pctri dishes at the rate of 15 ml per petri dish. After

so^dification, the laycelial discs of 5 mm dia out out from
actively grov/ing cult^lre were placed in the centre of plates

in respect of all the five species of fungi. Controls

consisted of unaraended Czapek (Box) agar medium inoculated

in the s^e way. All the petri dishes were incubated at

room temperature, Obseanrations on colony dia 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

different fungi over control was calculated by using the

f orsulaf

3?er cent inhibition » x 100

where C » radial growth in control

T =s radial growth in treatment

Pield evaluation of fungicides and estiiuation of

yield loss

(jjjjQ efficacy of three fungicides at two concentrations

eachy wore tested under field conditions for the control of

the five species of fungi causing leaf spot diseases on

sesoBrum*

The trial was carried out at the Instructional Pana,

College of Agriculture# Vellayonif during August-Deceiaber

season of 1987# The sesamum variety Kayoii3lcalaia-2 was used

for the experiment. The experiment was laid out in split

pl6t deai^ with the following treaiaaents.
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• • Alteinoria seaami

A2 *• ColletotrlolruiiL gloeosporioldea

,« Curvularia lunata

A^ «« Botryodlplodia theobromae

A^ •• 3?'uaagim oxvauQiniia f, ep. segeuai

Fungicides

•• 230 pisi Bavistin

Bg •• 500 pjsa Bavistin

•• 5000 Pisa Bordeaux mixture

B^ •• 10000 Pisa Bordeaux >mixture

B^ •• 1000 pjsa 3)1thane 54-45
Bg • • 2000 ppm Dithane M-'45

B^ •• Control

Spacing •« 20 X 15 cm

Plot aise .. 1»8 X 1.5 m

Humber of plants per plot •• 60

Kuiaber of replications •« 4

The field v/aa prepared well and laid out into

different plots • ^'ertilizera were applied according to

package of practice recomiaendations of KA0« Seeds were sown in

lines and watered regularly# When the plants were 40 days old.
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•fehey wore sprayed with spore suspensioas of the reapective

pathogens. High htanidity was maintained by oovering the

entire plants with polythene bags. \-Oien the plants showed initial

symptoms of the disease the bags were removed.

5!he plants wore given two sprayings with the

frngioides. The first spraying was giveai on 45th day and the

second on 60th day of sowing* There were seven treatments

inoliiding control and foiir replications for each disease.

Thus there were a total of I40 treatment combinations.

Observations were taken randomly from 20 plants

from each plot and the averages were calculated • Pre and

post treatment observations on disease intensity by each

fungus was recorded by nisiiig the following disease grades

(Mayee and Datar^ 1986)•

Grade Descritition

0 • * Healthy leaves

1 1 per cent _or less

5 »• 1»10 per cent

5 •• 11-20 per"cent

7 • • 21-50 per cent

9 ** 51 per cent and above

(Figures 1, 2» 5» 4 end 5)



• 1 # Score cliart for Alteaaiaria leaf spot

0TOae DeBerlptioa.

0 Healtiiy lessee

t 1 per ceat or less

3 1 « 10 per cent

5 11 « 20 per cent

7 2t - 50 per oent

9 *•« 51 per cent ana above





2, Score chart for Colletotrlchiasi leaf spot

Grrado

0

1

3

5

7

9

PesGriptloa

Healthy leaves

1 per cent or leas

I-10 per cent

II-20 per cent

21-50 per cent

51 per cent and ahove

>-





• 3 • Score oiiort fop Guryalarla leaf spot

grade Deaeglptloa

I » «

0 ••• Healthy leecveB

1 •«« 1 ceat or less

3 • #» 1;-. 10 per oent

5 • 11 20 per omt

7 ••• 21-50 per cent

9 51 per eeat end alrove
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A* Soore ohart for Botyyodiploaia leaf spot

Gr&de

0

1

5

5

7

9

Pesoription

Healthy leaves

1 per cent or lesa

I - 10 per cent

II - 20 per cent

21 - 50 per cent

51 per cent and above

V"
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Pis. 5* Score chart for Fugarltam leaf spot

Grade

0

1

#9

?

5

7

9

Bescriiition

Healthy Xeaves

1 per cent or lesD

I-10 per cent

II-20 per cent

21 - 50 per cent

51 per cent and above

>

\ ,
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All tlie leaves of 20 plants selected from each

treatment .were observed, the disease intensity was recorded

and disease index was calculated using the following formula;

Tn /T\r\ - Sun of Individual ratings x 100Dise se index (P ) Total number of plfflatsassessed z9

Thousand seed wei^t ond yield per plot were also token., .^he

^ data were analysed and per cent losses in yield were calculated •

The losses in yield were recorded based on 1000 seed weight and

per plot yield. Observations on stem infection, pod infection,

pe3?oentage of healthy leaves end incidence of powdery mildew

were also recorded,

3*11 • Hesiduo^ of Bavistin (Carbendaaim)

The residue of Bavistin, which was found to be

the most effective fungioide, was estimated,

5?he investigation was carried out during 1987

as a pot culture experiment in the upland sesaaum cultivation

season, at College of Agriculture, Vellayani* The experiment

was laid out in completely randomised design with four

replications. The package of practices recommendations of

KAtJ were followed in raising the crop except the plant
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protection sohedule# Tha fungicide (250 end 500 ppra of

Bavistin) was sprayed on 45th and 60th day of sowing.

Three samples were taken (both leaf and pod) at

one week interval after the last fungioidal spraying.

Residue analysis of Bavistin wag oondtioted by the procedure

supplied by BASP Std.

The sample (100 g) was macerated with 300 ml ethyl

acetate. The supernatant organic phase was decanted into a

one litre glass beaker and repeated the ethyl acetate

extraction. The combined ethyl acetate extracts were

desiccated over 5 to 10 g sodium sulphate and filtered into

a round bottom flask. This was reduced to about 25 ml in

a vacuum rotary evaporator. Then 25 ml of 1 K sidphuric acid

was added and the flask was shaken vigorously for 2 min.

The suspension was rinsed into a 250 ml separating funnel

with 100 ml distilled water. The aqueous phase was run off

into a separating funnel and neut2?alised with 30 ml saturated

sodium bicarbonate solution. This was extracted twice with

25 ml chlorofoTO. The chloroform extracts were combined and

extracted with 10 ml of 1 H sulphuric acid in a separating

funnel. The chloroform phase was discarded and the sulphuric

acid extract was filtered into a 10 ml measuring cylinder
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and was then read in Spectronio 2000 against 1 H s^llph^lrio

acid, Xhe spectrum of carbendasim was recorded at 281 yto*

3•IS. Influence of fungicides on quality and yield of oil

Samples collected from the field experiment
\

described under 3*10 *2 were usai to determine the

influence of fungicides on quality and yield of sesamum oil.

Oil quality

^ The follov/ing properties of the oil were deteimined
to study the influence of the sprayed ftmgicides, via,,

Bavistin, Bordeaux mixture and Dithane K-45 on q.uality of

sesaiauia oil,

3*12*1*1. Acid value

Seed samples were collected from the field

experiment after the fungicidal application. The oil was

extracted by hot percolation method (A.O»A.O,| i960), 5)he

acid value of extracted oils wag assessed by heating the oil

with neutralised 95 per cent alcohol* The contents were then

cooled end titrated against 0»1 H KOH using phenolphthalein as

as indicator (A.O.A.G,, I960).



V

67

3.12,1 ^2 • I odlne value

Iodine value of each sample of the oil was assessed

by dissolving weighed q.uantity of oil in ohlorofona and treating

it with iodine solution, The reaction was allowed to continue

for 30 min in darkness with occasional shaking, l^he excess of

iodine in the reaction mixture was estimated by titration

against 0.1 N sodim thiosulphate solution using starch as

indicator. When blue color' disappeared the fla^c was

stoppered and shaken" after adding a few ml of potoasiun iodide

solution (A.O.A.Cp, 1960)-

5*12.1.3• Saponification value

Saponification value of the oil v;as assessed by

boiling the oil for 30 min after adding alcoholic potash.

The contents were titrated with 0.5 N HCl using jphenolphthalein

as indicator and the saponification value was' calculated

(A.O.A.C., I960).

3.12.2. Oil yield

Oil yield of sesQnniffi after fungicidal applications,

was determined by A.O.A.C. method (1960).
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3*15• Varietal scre<ming for resistance against the leaf

spot diseases

'She following ten sesomum varieties were screened

^02? teeistGnce/tolerence against the leaf spot diseases

caused by Altemaria sesami* Colletotrietaum ;^loeoaporioidea»

Curvularia lunata. Botrvodi-plodia theohrociae- and

FaaariuTn oyyEPoruQ f. sp. sesami in a pot culture experiment.

1 • KayaaiJculaiii-l

2 , B<-64'

5. •Si'>866

... ^-"13
^ 5« K:ay0inlEulam'-2

6. IG«''284

7 • Timbi-9

8. Si«^44-

9« Trivandruin local

10. North Kerala local No,24

The experiment v;as laid out in a completely randomised

design with four replications, the plants wore raised in

earthen pots of 30 cm dia. VJhen the plants attained the age

of 45 days^ they were spray inoculated with spore suspensions

of all the five species of fungi, The inoculated plants were

given high humidity by covering with polythene bags.
were removed when the inoculated plants showed initial symptoms

of the diseases* Observations on disease index, percentages of

stem infection and pod infection were recorded.
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4, RESUMS

4..I. Survey on the occurrence of fungal diseases of

seBamuia» isolationt purification^ testing

pathogenioity and identification of the fungi

During the survey, the occurrence of fungal

diseases was recorded and the following fungal pathogens

were isolated, purified and their pathogenioity tested.

They were identified by studying their characters and

comparing these with those recorded in lite2?ature.

4*1 aI* Name:

Aorosporiuni acanthospenai (Chidd.) Subram,

4 *1 #1 >1 • Itocalitys

Neyyattinkara, Parassala, Vellayoni, Attipra

in Trivandrum district and Kayaafculom, Haripad, Chepod etc

in Alleppey district*

4*1 *1 *2 • Seasons

August - Deoeaber and December - April.
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4.1 *1« Major Bymptoms:

Symptoms appear as small wMte spots on the upper

sraface of the leaves (Plate 1). Corresponding areas on the

lower surface, of the leaves have a water soaked appearance#

VJhitiah powdery growth of the fungus coalesced to form large

patches and cover the entire leaf lamina, severely infected

leaves rolled inwaj^s and fotind drooping. Defoliation ^d

death oceurred in severe eases.

4,1.1.4» Susceptible stages

Bod formation end pod ripening stages# •

4 -1.1. Pathogenic!ty:

Infection occurred towards the end of crop

season.

4*1 #1 *6. Characters of the jsathogens

Mycelium superficial on host surface# creeping, •

in mass appeared as white and hyphae are layaline, septate,

and branched#. Conidiophores erect, simple, upper portion

of .the ,conidiophore increase in length as oonidia are fomed

from this point. Conidia are hyaline, one celled, cylindrical

or elliptical with round ends* Gonidia measured 20*64 to 30•S4 z

10 #7 to 20.2^. Haustoria globular to slightly conical in
shape..'



Diseased Healthy

Plate 1• Powdery mildew caus^
by Acrosporitam aogmthospernil



71

4 *1 «2, llame:

Altejnaria Qesaini (Kaw.) Mohaaty & Behera

liooality:

All the seaaittum growing areas in Srivondrum,

Quilon and Alleppey Sistriots.

4«1>2«2. Season:

Atigust - Heoember.

4 *1 -2.3 • Maj or symptoios t

Iisaf spots and occasionally leaf blight resulting

in defoliatiori. Pod spot is also noticed- Spots initiate

as water soaked lesions, later observed as typical concentric

aonations inside the water soolced area (I'late 2). In the

case of severely infected seeds the pathogen invaded all

parts including the embryo.

4«1»2«4« Susceptible stage:

Flowering stage*

4 *1 *2.5 * ^athogenicity:

Both injured and uninjured tissues are infected.

Inoculation with spore suspension as well as culture bits

gave positive results* Typical symptoms are produced within

4 to 7 days of inoculation.



Diseased Hj Healtby

Piate 2« Xeaf spot caused by
Altegnarla sosami
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4 #1.2.6. Characters of the Pathogens

Color of the colony on MA xvaa ashy grey, mycelltua

septate, oonidiophores simple, erect, somewhat flexuous, pale

brown or yellowish brown*. Conidia are yellowish brown,

obclavate, having >-6 septa, both longitudinal and transverse,

constricted at the septa. Usually conidia ore not in chains

(Plate 5)» Each conidium has long hyaline beak. Conidia

meas-ored 20.64 to 51 *45 ^ x 9.21 to 16.27(excluding
the beEk) • Conidia from host tissues were shorter with more

number of transverse septa than those from culture# The

fungus could be isolated from seeds of infected pods also.

Beolc of the conidia are sometime© thickened and chlamydospores

are formed (Plate 4)*

t

4»1»5# Name:

Botr.vodiplodia theobromae Pat •

4*1 *3.1 • IjQcality s

All sesomum growing areas in Trivandrum, Qoilon

and Alleppey .Districts.

44l.3«2« Season:

December - April



Plate 3, Conidia of A.aeamnt l(X 750)

Plate 4. Chlamydospore formation in
A.aeeaml (z 1500^)
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4-.1»3*3# I-iajor symptoms:

Initiate as siaall brown leaf spots. As disease

advances, tiie spots enlarge and become leaf blight, foilowed

by defoliation (Plate 5)*

I

4.1 o *4 - Susceptible stage:

Branching stage.

4 *1 *5*5 • J^athogenicitys

Inoculation trials were positive with spore

suspension as well as mth culture bits on both injured and

uninjured tissues. Inoculom as culture bits hastened symptom

development.

4.1.5 *6. Characters of the pathogen:

The color of the colony qn PDA. was dark grey or
\

blackish. Mycelium septate^ oonLdLophores usually

erect and hyaline. Conidia are hyaline celled vihen

young end at maturity they became two^celled, and are deep

brown in color ovoid to subovoid or sometimes elongated.

Mature conidia are relatively thick ^^;alled (Plate 6). They

measured 14.38 to 22.21 x T«52 to 12.70^. Pvcnidia are

observed in old cultures as black knots which are ovoid or



Diseased Hj Healthy
Plate 5* Leaf spot caused by

^ '

•M
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Plate 5. Conidia of B.fc^sobromg (X 750 •:)

"member

#€

Plate 7. Pycnidim of B»theobroaae (x 1500 )
111 Iifi ••• ^ ^ ^ J '
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Plate 8. Leaf spot caused by
Ceroospora apii

of aesamtta leaf showing
cpixldiophores conldla of C«apll (x 1500 •)
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4.1Susceptible stage:

Capsule ripening stci^e.

4»1«4o5« Pathogenicitys

Qa injxired tissues eymptonia started within 48 h after

inoculation and uninjur*^ tooli: 5 to 6 days to initiate syiaptoaa,

when culture bit was inoculated^ V/itli spore suspension^ the

injured tissues showed symptoms after 5 to 4 days and in

uninjured after one week.

4.1.4*6• Characters of the pathogen:

On host leaf extract asar» the colony color was

pale grey to dirty white ^ But in carrot leaf agar the color was

dark grey. Mycelium are irregularly septate and are immersedj

thick walled and brown in colour# Conidiophores are produced

in bundles of 20 to 25s usually eiaerge through the stomata

(Plate 9). They v;ere ;>li^t brown initially, but at laaturity
they became dark brown in color. They were unbrenched and

stroigiit mostly^ but some times geniculate and slightly

swollen at the basal portion. Conidiophores measured 38.5 to

97 2.8 to 4*0 ^am. Conidia are colorlessj long septate
(mostly 7-10) broad at the base and tapering toivards the apex

^ measured a.5 to 98.7 x 2.7 to 4.2^.
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4*1.5. Nomej

ColletotrlohiM gloeoapojloidea (Fezis.) IPena.fi: Sacc.

4.1.5 Locality:

Vellayani and Salaramapiiram botH in Trivandrum

diatriot, Yo&Qra and Herunara in Tal^iat district*

4*1 *5 *2 • Seasons

August - December;

4 ♦115.5 • or symptomss

Ii^tiate ao dull green areas on leaf surface, which

enlarge and become necrotic. Shape of the spots more or less

round which are brown or purplish brown in color (Plate 10).

Often Anthracnose symptoms noticed which if occurst cortical

portion was found destroyed. The brovmish discoloration

continuous froia foot to top when infection was veiy severe.

But at times it was not found continuous. The disease

affected the setting of the pods and affected plants destroyed

before maturity of pods.

•r'

4.1.5*4• Susceptible stages

Capsule ripening stage
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4.115 f5 • Pathogenicity:

Spray inoculated planta developed eyniptoms within

4 to 6 days when inj-ured« But v/ith culture bite symptom

escpression wbs after about a week even with injury#. Inoculation

with culture bit developed symptoms after 48 h and with spore

suspension after 5 days, both in injxired and uninjured tissues.

Characters of the pathogen:

The color of the colony on PDA was ashy grey,

layceliuEi bi^uiched and septate, hyphae hyaline and collected

underneath the epideraiia at certain places to form a mat

like stroiaa. Conidiophores were hyaline, simple, cylindrical

and nonseptate# They are arranged compactly in rows« ,Conidia

are hyaline, cylindrical or oblong with round ends and one

celled (Plate 11)* In culture, the spore mass have a brick

red or creamy coloration• They have thin walls with granular

protoplasmic contents inside with oil globules. The perfect

state of the organism - G-lomerella cingulata (Stonem) Spauld. &

Schrenk could be observed in the inoculated sesQBrum leaf bits*

In most cases the perithecia could be observed only in cultures

of more than 10 days old. Dense acervuli could be obsenred

over the necrotic lesions of the ixifected areas as dark brown

or blackish spines or dots. They are subepidermal• Inside

the perith(2oium a number of asci could be observed» Asoi are

globose or aubglobose or clavate in shape and brown in color*
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Asoi were found in g2?0Tipa» Inside each aaous^ light ascospores

were seen and they meaerared U»79 to 15.12 x 3.97 to 4,24^,
Conidial size vaaded from 20.23 to 23.67 x 4.74 to 4.96^.

4<1«6. Nosnes

Cor.vnesT>ora casaiioola (Berk & Cxirti) Wei.

4*1 *6.I* Locality?

All sesamum growing areas in Kerala.

4.1.6.2. Season:

Occurs during both the seasons but severe during
December - April.

4f1.6.3. Major symptomss •

Pirst appears on the leaves as dinute brown/purple
dots, which gradually increases to 10 mm or sonetimee much

more in dia (Plate 12)« The spots are irregular in outline

and when in largo numbersi they coalesce fonaing large

patches. Sometimes the spots have concentric zonations

inside« The spots could be observed on both surfaces of

leaves. 3?rom leaves the disease extends to stem also. On

stems reddish purple dots/spots appeared which in due course
enlarged in size to torsn elliptical purplish brown spots



VTHU nil SAT u nvi if*

^^esif Spot caused by
CQr.vneBDQ7>n ogggliQQln / ^
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v/lth a lighter centre. V/hen such numerous spots occur on the

stem they run into each other to form purple streoica* When

such plants bear fruits, the characteristic spots could bo

observed on pods also* The spots varied in sise froni less

tiion 1 mm to 2-5 mia. Heavily infected plants are killed.

4«1.6,4-« Susceptible stage:

-Any stage of the crop, Hovjever symptouo initiated

first on plants towards maturity.

4*1 #6.5# Pathogenicity:

Infection initiated first on cultiare bit inoculated

plants i.e#9 4 to 6 days after inoculation, but spore suspension

inoculation took 7 days to initiate symptoms v/ith injury.

VJhen the inoculations were done without injury it took 7 end

8-9 days respectively in culture bit and spore suspensions,,

4«1.6,6. Characters of the pathogens

On H)A, the colonies were pale grey in color at

first, turned to deep grey when old. Mycelium was mostly

immersed, composed of branched oubhyaline to pale brovni,

septate and smooth walled. On infected leaves# the mycelium

is internal. Conidiophores emerge througii the epidexmis»
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alightly swollen at apex, whloh are simple> but some times

branched, ^hey are straight or sUghtiy flexuoue. Conidia

v;ere terminal and single in most cases« aometimes fomd

inchainSd pale olivaceous broxm in color* They were smooth#

several celled, obclavate to cylindrical in shape. Xhey.

have colorless thiok exospore and prominent dork basal scar

with several (3-18) psendosepta. Spores meastired 26.72 to 92 x

4.T to 17#0

4»1.7t IJanie;

Cnrvularia lunata (V/akker) Soedijn.

4.1 •7.1. Locality:

• Tellayani in Trivandrm and Kayamkulm in

Alleppey district.

4 •1.7.2. Seasons

Aiagust - Beceraber end Beoeaber - April.

4.1.7o. Major syiaptoms:

Small water soaked lesions are developed in the

initial stages. These lesions later turned to brown in

color (Plate 15)• A large number of such spots could be
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PjJ Diseased n- Healthy
Plate 13, Leaf spot oaused
by CTirvulaT-f n liinata

Plate. 14. Pod spot caused by C»lunata
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noticed on a single leaflet. Severe attack resulted in the

shedding of leaves and water soaked les£iona could he noticed

on pods also (^lat© H)*

4»1»7.4« Susceptible stages

Toi-jards seed-maturity •

4 •1.7.5. Pathogenicity s

Injured ond uninjured leaves developed symptomB»

but when injured, the symptom spread was rapid i.e.# on

injured the symptoms started within 4 to 5 days# while in

uninjured it took one we(^.

4.1.7*6, Characters of the pathogen:

The color of the colony on PDA v;as dark ashy grey.

Mycelium septate, profusely brenohed, subhyaline to light

brown. Gonidiophores were dark brown and unbranched.

Conidia were dark brown, boat shaped, 5 septate, usxially

thiaJd cell from the base conspicuously larger, broader ond

darker than the others. Typical bending observed on the

third cell (Plate 15). Apical cell of the conidim was

subhyaline and rotmd in shape. The basal cells are also

subhyaline which bears a scar indicating the point of

attachment to the conidiophores. The spores measured 35 to

41 #2 X12*4 to 13.4 ^im« Conidia are usually found at the
apical part of conidiophores in groups •



Plate 15• Conidia of C^lianata (x 1500 *)
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Ai2gaDt - Decemb^ ?aber - April*

4»1f6o« liajor oyiaptoms:

Sympt03i0 characfeeriBed by yellowing^ witheriji^

and drooping of leaves» On, leaves dull green arena

appeared wiiicli later tiimed to bli^ted appearence (Plate 16")

Cooiplete destruction occured it the iafection was in bha

seeaiing stage • The top of the plant drlea tip nna beat

over. Brofesi ^iacoloration of the ^ylem veosols observed

from root to apeac. Death of planta occiarred in severe

caoea caualng topical v;ilt gysptoms*

4^1 •S»4- StiQceptible sto^a:

Seeaiing stage'(Cotyledonary stage).
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Diseased H: Healthy

Plate 16. Xieaf apot caused
by 3?uBarim oxysporuni f. sp-
sesami

f.i! i,'. •

Plate 17* Micro and macro conidia end myceli'uni
of P.02xsEorm f. ep. sesoiai (x 750 )
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4 *1 mSS • Pathogenic!ty:

Injxired tender portions of stems got infected

rapidly tlwm iminjiired portions* Symptoms developed within

three days of inoculation with culture bite and four to six

days with spore suspension*

4-.1.8.6. Characters of the pathogen:

The color of the colony on H>A was pure white,

mycelixaa very fluffy, septate, simple and hyaline, conidiophores

are simple or branched,short, stout and hyaline. Xwo types

of conidia are produced izwaide sporodochia and also in a

scattered mcaaner on the aerial tnyceliua* The larger spores -

maoroconidia - are bom on elaborately branched conidiophores,

^hey ore hyaline, 3 to 5 septate, thin walled, fusiform or

falcate in shape with pointed ends (Plate 17). Maoroconidia

measured 12*74 to 48«28X2«02 to 3*21 The small spores -

microconidia are mostly one celled, hyaline, CZD CZZZHly

ovoid or oblong. They are found produced singly from the

tips of the phialides.

4».1»9» Name:

Hel3ainthosT)orium seBaoi Miyake

4.1 •9«1- I^ocality:

Vellayani, Kadakkavur and Uzhamalakkal in

Trivandrua district..
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4*1 *9-2. Season:

August - December.

✓

4«1«9«3« Hajor syiaptomss

The symptoma appear on the leaves as small flccka

of one mm to larger lesions which are sunken. The brown

colored spots appear also on petioles end stem and later on

the pods# The spot sise reached upto 20 mm in severe

infectionot resulting in bli^t symptoms (Plate 18).

4»1»9*4« Susceptible stages

Capsule dehiscence stage,

4 *1 -9.5 ® Pathogenicity:

Both injured and uninjured tissues developed

symptoms of the disease« In injured spore suspension

sprayed plcaats. the symptoma of the disease appeared within

three to four days, v^ereas in uninjiu:ed spore suspension

sprayed it took about one week. In the case of oxilture bit

inoculated injtired plants symptom develoi:iment occurred on

the thi27d day itself but it delayed by two days in uninjured

ones.
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Plate 18» Leaf blight caused
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4-«1*9.6« ChorGCters of the j^^thogen;

The color of the colony on PDA was grey to ashy

grey. As the culture becme older, the color changed to

deep grey or blackish. Mycelium is brown and septate*

Conidiophorea are tall, erects single and brown colored <»

Conidia are aubbyaline to brown, arise throu^ small

pores laterally. Apes of the conidiophores. were free as they

grew ftirther. Conidia subhyaline to brown, smooth,

pseudoseptate, (5-10 celled), sli^tly curved with a bulge

in the centre and tapering at the top, Conidiophores bear

this conidia at regular intervals, on the upper part in a

sympodial toonner. Thus on the conidiophores several bends

and seers could be observed at regular intervals. This

gave the conidiophores a chasracteriatio shape. Conidia

measured 33.7 to 98-74 x 7.2 to

4>*1*10* Names

Pestalota sp#
/\

locality:

Vellayani and Anayara in Trivandnm district.

4«1«10»2. Season:

December - April
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4»1*10.3» Major symptoms:

Appear on the leaves as small puiple colored spots

with varying of one inm to 7 12m, As the disease

advanced# the pnrple color became more prominent towards the

periphery and centre with grey color (Plate 19) • Minute

black dots could be observed on the grey centre representing

the acervuli of the pathogen#

4*1 b10«4# Susoeptible0

Br^^abhing st^e

& •

4«1.10.5 • Bathogenicjlty?

' ' • Infection developed on all the plants inoculated

with and without Injury» Injua^ed plants started the production

of symptoms within 4 to 5 days# whereas uninjured took one

week'With spore suspension inoculation. But when the plants
f

were inoculated with culture bit, the symptoms developed

within two days in injured and 4*^ days in uninjured#

4-1.10 .6. Characters of the pathogens •

On the colonies were white and leathery.

In old cultures black dots could be observed in the white

myceliua, representing the fruiting body of the fonguse the

acervuli* They are discoid or cushion/saucer shaped md
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Plate 19 • Iieaf spot caused
by Peatalotla sp.

%

m.

Plate 20# Conidia of Peatalotla sp. (x 1500 0
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subepidermel on the host surface. Conldlophores were hyaline

^ort and cylindrical formed on stroma. Conidia were dark

colored, five celled tiaually, constricted at the septa. The

middle three cells were darker and the end cells were found

hyaline« •liyaline apical appendages were observed. In many

of the spores only one apical appejadage could be observed t

rarely spores with three hyaline appendages could be noticed.

There was one basal appendage for each spore. Size of

conidia was 15»29 to 26.71 x 5.12 to jm without
appendage (Plate 20).

4«1«11> Kame:

Phytophthora uarasitica var. seaami Dastur.

>

4>«1*11«1* Iiocalitys

Vellayani and Chirayinfcil in Trivandrum district

and Haripad and Kayaiakulaia in Alleppey district.

4-«1*11»2. Seasons

August - December and 3)ecember - April; but

severe during December - April season.

4*1.11 •3* Itojor symptomss

Initial symptoms are .water soaked spots on leaves

and stems • Under favotirable ocsiditions these spots enlarge
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rapidly sxid may coalesce with each other resulting in leaf

bli^tft Pre^aature leaf fall occurSj infected stems and

branches loolc brown initially but turn to blade when Eiature.

In humid weather, white niyoelial growth of the fungus ciay be

seen on the surface of affected parts i Root rot etymptoms ore

noticed especially in seedlings end the severely infected

seedlings destroyed the crop (Plate 21).

Susceptible stage:

Seedling and flowering stages.

4#1.11.5* Pathogenicys

Stem rot symptoms developed in injured plants

sprayed with culture suspension within five to siix dayB and

in uninjured within seven to eight days. Culture bit

inoculated plants developed symptoms earlier than the spore

suspension sprayed, i.e.# in the ease of injured tissues

within three to four doys and in uninjured within five to

six days.

4*1.11.5 ♦ Characters of the pathogens

On WAf the colony color \mQ white> smooth and

cottony, mycelium coenocyticjhyaline'> and freely branching. Many

sporangiophores were ^jroduced bearing numerous sporangia#

Sporangia are hyaline, lemon shaped anS thin ^^alled (Plate 22).

Oospores were round and thick walled compared to sporangial wall,



21 ♦ Stem rot caused by
Ph.vtGT?hthQyn paraaitlnn.

o vjhi

Plate 22. Sprangia of P.paraBiticiti (x

i

1500
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TJomes

Rlilgoo-bonig batatlcola (Taubj Btitl.

4*1*12al9 Locality:

Vellayani and Attingal in. Trivandjruin district and

Patiiiyoor in Alleppey district.

4.1 ♦12.2. Season:

December - April mostly.

4.1«12.3. Mg3 or sjnnptoias:

Rotting of the collar region was the- iiUtial

symptom which apreads alon^ the eteci (Plate 23). On affected

parts whitish growth of myGeli-um co-uld be observed. After

four to five days, small v;hitish dofea on the infected areas

representing the sclerotia of the organiBme could be noticed

These sclSrotia later tiirned to brovm sl^ruotures. Hi^ humidstru<

i^irjconditions: eapscially at the time of mOTarity resulted in

severe att^Is.

4.1^-3.4. Susceptible stage:
I

^Sfeedling stages are more susceptible.
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Plate 23. Collar rot caoised by
Rhizoctonla bataticola

Plate 24* Cultiore of R♦bataticola sliowing
TDVfJftH TTTn orifl o^l e>T»r»-h,i o
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4»1 .IS #5. Patliogenicltys

Symptoms developed in plantQ inoculated at vorious

stages of growth v;lth injury by using spore suspensions as

well as dry culture bit inoculation, within four to five days.

Epvt in uninjured it took five and seven days respectively

with culture bit and spore suspension inoculated.

4«1«12«6. Characters of the pathogen:

On PDA the colonies were white which was connected

by tiiread like mycelial niat. Within four to five days sioall
%

vjhite dots representing the sclerotia of the organism could be

observed (Plate 24) • later these white structures tturned to

li^t brown to deep brown in color composed of free^ thick

x-jalled cells. Sclerotia varied in size and shape; globose,

oval, oblong or elliptical. Sclerouia measured 22,2 x 37•72^.

4^2. Effect of diseases on geanaination of seeds;

Effect of tlie diseases on germination of seeds

of sesamum was determined by noting the germination

percentage of seeds from infected pods of diseased sesamum
YL

plants. It v;as fotad that the minimum germination
A

percentage was in seeds from pods infected with A.eesami,
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The percentage of inhibition over control in this case was

57.76. The niaximTani gejnaination percentage was in the seeds

from pods infected with C♦gloeoaporioideawith 13•38

percentage of Inhibition (Sable 4).

4.3 • Seed-bome fungi

t

Among the two methods xised via.f standard blotter

method and agar plate method, the latter was foiaad to be

better than the other since more epsoies of fungi were

isolated by this method. In general the predominant

fungi were Rhizo-pus nigricanst Aapergillus flavus.-

^ haemalis, Asperglllus niger. Pen!ciIlium chryaogenum

tod Alternaria sesami* (tables 2 and 3) •

Among the ten varieties of sesamum seeds

tested, Kaysmkulsm-If T.C*30, IJo»42t and, Assam looal were>

in general, found to harbour more number of fungal

propagules.
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!i?able • 1 ♦ Effect of fungal diseases on genainatlon

of sesamtua seeds.

Fungi
MqcqSl

gerrnination
percentage

Peroentoge of
inhibition
over control

u Altemaria seaami 34»7l2 57,76

Golletotrichm sloeosworioldes 7n20 13.38

5. CUTTralaria lunata 41 »20 49.87

4. BotryodiDlodia theobrosae 44.70 • 45•ea

5. Fuaapium oxysporum f • sp* aQsmni 42,28 48,56

6. Control 82.20 «•
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Table 2. Per cent incideaoe of fungi associated with, seeds of ten. varieties of sesaErum

by blotter method

Fungi isolated

Varieties Sterilized Unsterilized

1 2 5 4 5 6 7 8 9 1 2 3 4 5 6 7 a 9

1. Kayamlcnlamr-1 16 9 4 5 — - 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

No.42 10 4 - -
«•»

- 8 7 9 16 19 -
- - - 14 7 19

4* Assam local 16 10 12 4 «•»
- 18 17 21 24 35 21 2 9 - 24 35 43

5. B.64 7 2 - - 4 - 5 4 6 12 11 2 - 4 - 11 7 21

6• Si *866 - 7 8 11 2 - 26 - 19 2 15 . 4 - 7 - 11 - 29

?• Kayamtalaci-2 7 - - 52 16 2 - - 11
/

4 - 26 - - 26 - -

8. T.13 5 - 14 - -
- 11 - 8 5 1 21 - 5 - 7 - 21

9- Tiffibi-9 - - 7 - 21 - - - -
-

- 11 - 44 - - 2 6

10, Trivoadruni local14 21 7 - 4 2 14 - 55 20 32 -
- 1 2 - - 2

79 69 52 60 44 4 144 75 157 130 157 73 51 70 37 179 94 212

1 ♦ Aa-pergillus niger
2m Agpergillua flavus

5* Altemoria sosanii

Cmrvularia lonata 7> Mtacor hjjleiaalia

5• BotryodiTJlodlQ thenhmmnft Q. PenicilliTUB chr.V80P|P>Tmm
6, Fusorimg oyyaporum f. sp. eesami 9. RhiaoTyug nigricana

CD
CO"
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-EoDle 3. Per cent inciflenoe of fungi asaooiated with the aeeda of ten varieties of sesamum by

agor plate method

Fimgl isolated

Varieties Sterilized Dhsterilized

1 2 3 4 5 b 7 8 9 1 2 3 4 5 6 7 8 9

1. Kayenilirulam-1 28 14 8 6
^ .1

22 29 34 28 10 7 2 7 29 , 32 50
2. 1?.C,30 13 24 1 9 - - 28 30 22 34 11 18 2 - 35 44 61

3- No .42 24 16 - - - - 16 21 19 52 28 - - - 11 20 12 22
4. Absan local 21 24 22 15 - - 2 23 11 26 34 2 16 - 7 24 26 28

3. B*64 7 5 !•*
- - - 7 9 21 9 16 - 2 - 12 16 . 19

6m Si ,866 2 7 - M - -
«» 2 4 2 10 18 - 14 19 2a •

7. Kayainku3m-2 12 il 1 4 - 4 - 12 19 il - i 6 - 12 7
8. T.13 5 ««• 14 2 3 2 19 7 8 9 14 21 - - 16 10

9. Tirabi-9 2 10 - 6 - - 21 20 6 4 16 3 6 3 2 «. 12
10. Trivandnaa

21 4 2 6local
AM 4 2 4 30 21 2 2 - - 10- 12 29

1 • Agperfllllua niprer

2# Aaperglllua fJLavas

3* Alternaria eescuai

4> Curvularia limata 7^ mcor haemalia
5* Botr.yodIplodia theobroinae 8» Pealollliuia c^yyaogen.'*'"^
6. Fusarltaia osysTtonua sp« aesaiai 9« Bhigopua nlgricf^rg CD
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Mode of entry

4<4»1* Alternarla seaaml

14ajority of the spores of A^aesaml germinated within

24 h. In many of tjie spores two germ tubes could be obser\red.

1?he gexm tube from some spores grew up to 5-4 times the spore

length. Other germ tubes grew only for short distances before

entering the plant tisaue* In many cases appreasoria were

formed. Successful penetration was established after 48 h,

.4*4*2, Colletotrlchum ^loeosporioides

*I?he spores of C^gloeosDorioides started germination

within 6-8 h» A large number of spores were foiand germinating

fonaing germ tubes^ but entiy into the host tissue occurred

only in very few* The germ tubes ended by forming appressoria.

Entry occu33?ed in most cases directly throu^ the cuticle of

the host forming very minute infection pegs. But in most oases

infection peg could not be identified. Penetration of the

host tissues took place only after 24-36 h of germination of

the spores.
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4 A *3* CurTOlarig luoata

Spore gerniina-blon took place 12-18 h of incubation.

Gem tube penetrated through stomata after forming appreasoria

from which email infection pegs could be observed • Only in

very few cases direct penetration through cuticle was

observed, the mode of entry of the pathogen was mainly through

the stomata of the host leaves*

Botrvodi-plodia theobromae

Majority of the spores germinated within 24 ii and

each spore produced two germ tubes mostly from the two sides«

Iiater the germ tube elongated 2-5 times the len^h of the

spore and formed appressorium# Entry of the pathogjBn into

leaf tissues could be observed both throu^ the cuticle as wellgas

through stomata of leaf • But main mode of entry was through

the cuticle#

4»4-*5 • Fuaorium oxyBuorum f • sp, sesami

Germination of the spores started after 12 h of

incubation# The entry of the fungus into the host tissues

was mostly through the stomata by germ tubes only. Appressorium

could not be observed*
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4*5* Histopatliology

The Mstologieal changes brou^t about by the fungal

pathogenSf A»se9aiiil> C.»gloeosT30rioidQs« ^alunata^

Bttheobromae and F^oxysporum. f • sp, aeaaEd on the host were

studied by taking thin sections of the infected leaves and

comparing with the healthy ones,

4*5»1. Alternaria sesaai

MyceliuEi of the fungus was observed in the epidermal

layers of the diseased leaves* In few cases the "mycelium

ramified deeper into the tissues of the leaves. The presence

of mycolial structures inside the tissues was characterised

by bleckieh discoloration* (Plate 25).

4*5 ♦2. OolletotrichUffl gloeosporioides

The mycelial mat is foimd underneath the epidermis

of the infected leaves. The adjacent cells turned black.

Mycelium ramified throu^ the parenchymatous tissues both

inter and intracellularly. The entire tissues were in a

disorganised state (plate 26), The infected tissues became

necrotic.
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^JistologioQl chBxiQQB in sesamuQileaves caused by A,_aegari ( x I500 •: )
f

"

Plate 26# Histologioal changes in sesannim
leaves caused by C•ffloeoa'porioides

(<»1500 ).
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4-*5 •5- Ciar\rulariQ lunata

The epidemal oe3JLs of the host tissues were the

chief site of infection. The infected epidermal cells turned

black end appeared in a collapsed condition* Due to the

accumulation of laycelium inside the leaf tissues, the cells

lost its original sise and shape and appeared larger than the

healthy ones •

4 #5 *4 • Botr.vodiplodia theobromae

The cork layers as well as the eubepideiraal layers

ivere invaded by the fungus and they appeared denser and darker

than the healthy ones. The epidersal cells near the cork

layers were found disintegrated.

4#5»5. Pusarium oxvaporum f. sp* sesomi

Due to the invasion of the pathogen inside the leaf
/

tissuesf vascular discoloration was observed. The adjacent

cells near the necrotic areas turned darker and lost their

original shape•
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4*6,- Toxin prodiiction

4•6.1. Influence of culture media

The toxin production capacity of the five fungal

pathogens of aesamum as assessed by lesion length on seBamua

leaves is given in table 4,

4.6«1«1. A.aesami

Maximuni length of lesion was obtained v;ith culture

filtrate from Richards' mediua follov;ed by that from Caapek (Box)

and potato dextrose mediuJO?*

4.6.1.2. C./gloeosporioides

Moxicruni production of toxin by C»gloeosporioidea was

in Eichards* and potato dextrose media.

4«6«1,3* C.lunata

CzBpek (Box) and potato dextrose media supported

maximum toxin production by C.lunata as assessed by the lesion

length on host leaves.
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Sable 4» Influeace of cultTire media on toxin prodiaotion by the five leaf spot

Host 1qq£
extrobt

Cultiare filtrates of

Host leaf
extract dextrose Hicharda'

Czapek
(Box)

Potato
dextrose

% ^1 % ^2 S3 K3

t. A .sesami 2 2 0 3 5 2 4 5 4 ^ 5 4 '3 3 4 3

2. C .^?loeosTiorioldes 5 2 2 4 2 4 3 5 5 3 4 3 4 •4- 5

3* C^lunata 5 2 3 2 5 2 2 2 3 4 3 4 ' 4 3 ' 4 '

4. B .theobromae 2 3 4 2 3 2 t 3 2 4 3 3 . 5 5 5

5» P.oxysTDorum f .ap.seaami 2 2 2 4 5 4 3 3 2 2 3 2 3 4 3

Om no lesion 5. lesion length between 2-3 cm

1* lesion length less than 1 cm 4* lesion length between ;-5-4 cm

2. lesion length between 1-2 cm lesion length more thm 4 cm

o
o
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B.theobroinaa

Maximum production of toxin by B.theobromoe was

in potato dextrose medium. This was follov;ed by Czapek (Dox)

medium.

4*6.1.5. P.oxysporuiB f. sp. aesaml

Host leaf extract dextrose medium was the most

favourable medium for toxin pKJduction by F.oxysporuia f .sd. aesomi

follov/ed by potato iextroee medium..

4 *6.2. Bxo and ei^o 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 grom on the respective medium which supported

the maxiHum production of toxins.

The exo and endo toxins obtained from the respective

medium were bioassayed on sesaErom leaves. In both the cases

necrotic lesions ^^ere discernible S-10 h after inoculation.

Observations were recorded after 48 and 72 h of inoculation

as maximum lesion development was observed by this time. The

results showed that the necrotic lesion development on sesamum

leaves v^ith exo and endo toxins varied with each fungus. .
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Table 5» Effect of exo oxid endo toxin production by the five

spociea of leaf spot fungi on sesannM leaves

Exo toxin Endo toxin

Jlangi 46 h 72 h 48 h 72 h

R 1 ^ ^^ ^ ^ fig ^

1, A.sesi^ 3 2 2 3, 2 3 3 2 3 5 3 4

2. C .^loeosT3orioides 2 5 2 3 3 2 3 3 4 4 4 5

5, G.luimta
•1

2 2 3 3 5 4 2 3 3 3 3 3

4. B.theobromae 2 2 2 2 3 2 4 3 4 4 3 5

IP.oxvsDorm f.sx». 2 2 3 3 4 .4 2 2 3 3 2 2
sesomx

0• no lesion

1 • lesion length less than 1 cm

2. lesion length between 1-2 cm

5. lesion length between 2-5 on

4. lesion length between 3-4 cm

5» lesion length more than 4 cm
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It was observed that among the exo and endo toxins

produced by A.aesaEi, C#gloeoaporioides and B«theobroiaae« the

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

those caused by the exo toxins. But in the case of S^jb^ta

and F•pxysporum f, sp. gesami the maxiinuni lesion developiaent was

noticed after 72 h by endo toxins#

4.6.5. Effect of culture filti^tes on germination'̂ fungal spores

Culture filtrates of the five species of fungi via.,

Atseaami, C♦^loeoet)orioidea> C.lunata, B.theobromae and

P^oxysporum f. sp, sesami were used to test their effects on

the spore germination of each of the fungi. aermination of

spores was recorded 48 h after incubation (table 6). Maxinrum

inhibition of spore germination in the culture filtrate of

A.eessmi was recorded in the case of C.gloeosporioidea (12,1)

and mininrura in C.lunata. With the culttare filtrate of

C.jiiloeosporioides also the maxirom inhibition of spore

geiiaination waa noticed in C«fflQeOBPorioidea (8.0) but mininrum was

in S.theobromae^ vsrtiile the culture filtrate of C.lunata showed

moximum inhibition of spore gemination in B«theobromae (8.7)

and minimusi in F»oxyspormn f. sp. sesami.
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Table 6» Effect of cfaltiare filtrates of the five species of fnngi on genaination

of their respective spores

Fungi
Ag-CF

Percentage of germination

SVJ A^-CF Ay-oy

P4
0

1

•A5-CP EM CM PDM HEDJ4

70.4 15.9 10.5 8.9 10.4 14.7 40.6 .. . . ..

•

j30.5 12.1 8.0 14*8 18.2 12.2 58.2 • • .«

90.8 22.5 16.2 12.4 7.9 9^6 70.8 • • • •

• -^4 77.0 20.0 20.5 8.7 14.2 17.7 41.7 . •

• ^5 86.7- 18.2 15.8 15.6 10.6 18.2 •« .. .. 46.4

« •

'2

A«ges£uni

C ^gleosporioifles

•• C#lTmata

B,tlieobroiiiae

% •» ^.ozysTaorum f. sp. sesaiai

SV/

m

CP

PDM

CM •• Gzapek (Box) mediiaiii

HH>M • • Host extract dextrose medium

•» Sterile water

• « Hichards* medim

• • Culttire filtrate

*• Potato dextrose medim

o
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The culture filtrate of S »theobromae showed iiiaxiittuia inhibition

in the case of C.lunata (7«9) and minimum in C^j^leoaporioides»

Culture filtrate of F«oxysporum f» sp* aeeami showed highest

inhibition also in 0 ♦lunata (9,6) and rainiinum in

F>0xy3T)0rum f. sp, sesami, In all the five species of fungi

tested spore germination was maximum in sterile distilled water

which ranged from 70.4 (A.sesaml) to 90.8 (O.lunata),

4.7» Survival of the pathogens

This study was conducted by burying the infected

leaves in soil,

4«7«1* Atsesami

The pathogen could be isolated directly from the

leaf debris up to three months. But it could be isolated

from the infested soil up to a period of five months.

Sesamum plants inoculated with the fungus produced leaf spot

symptoms after five days of inoculation.

4.7*2« C.gloeosporioides

The organism could be isolated from the burled leaf

tissues up to a period of four months while from the infested

soil it could be isolated even up to seven months. Acervuli

were also observed on the leaf debris. As the duration of
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burlGl period increased, tlie ntcaber of aoervtili decreased.

Sesannam plonta sprayed with the conidial suapension of the

organisia produced typical leaf spot symptoms within four to

six daya#

Cplimata

The pathogen could be isolated from the leaf debris

buried in the soil up to a period of four months. However,
from the infested soil the pathogen could be isolated up to

Bis months. Sesaurum plants on inoculation with the conidial

suspension of the pathogen produced typical symptoms of the

disease within six days.

4-«7»4» B.theobroDoe

The pathogen could be isolated from the buried leaf

>debris up to a period of five months and from the infested

soil up to j3Qven montlJB, Inoculated host plants produced

symptoms within four dayg^
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4»7»5» F,oxyBPonnn f* sp. SGsaml

The pathogen could be isolated from the buried lenf

pieces *up to five months ond from the infested soil it, could be

isolated up to eleven months. Both aocroconidia end

miorocoiiidia were produced on the meditea^ Inoculated plants

developed leaf spot symptoias within one woe]c« Wilting type of

symptoms were olao noticed vjhen cultiare suspension was laixed

in the soil in pots where the plants were raised, after five to

six days of incorporation of the culture#

4#8, Evaluation of fungicides against leaf spot diseases

4.8#1. In vitro evaluation

fhe results of the effect of various fungicides on

the radial growth of the five fungi causing leaf spot diseases

in sesamuni are presented in table 7»

A»sesami

iitaong the six fungicides, there was coiaplete inhibition

of growth of the fungus on Bavistin 250 ppm, 500 ppai and 1000 ppm,

Bordeaux mixture 5000 and 10,000 ppm and Captafol 2000 and

3000 pjffli*



Table 7« ^ vitro evaluation of fungicides agaizist the leaf spot fungi in seaanmro

Bavistin Bordeaux mixture Captafol DithaxM H-4S Fytolan Hinosan
M

A B c A B C A B C A B • C A B C A B C
(0.05)

A. sesaoi 250 0 100 2500 28 69 1000 25 72 1000 67 26 1000 67 26 500 51 43

500 0 100 5000 0 100 2000 0 100 2000 44 51 2000 52 42 1000 24 73

1000 0 100 10000 0 100 3000 0 100 3000 18 80 3000 44 51 2000 0 100 34.69

C*aloeosDorloldAa 250 0 100 2500 27 70 1000 23 74 1000 14 84 1000 69 . 23 500 20 78

' 500 0 100 5000 12 87 2000 0 100 2000 0 100 2000 71 21 1000 0 100

1000 0 100 10000 0 100 3000 0 100 3000 0 100 3000 60 33 2000 0 100 4.89

' C.lunete 250 25 72 2500 90 0 1000 22 76 ,1000 40 56 1000 . 90 0 500 35 61

500 0 100 5000 90 0 2000 19 79 '2000 0 100 2000 80 11 1000 22 76

1 1000 0 100 10*000 62 31 3000 0 100 3000 0 100 3000 34 - 62 2000 14 84 7.-41

B.theobromiiA 250 0 100 2500 68 24 1000 0 100 iooo 0 100 1000 85 6 500 23 74

500 0 100 5000 45 ' 50 2000 0 100 2000 0 IQO 2000 72 20> 1000 15 83

! 1000 0 10.0 10000 .38 58 3000 0 100 3000 0 100 3000 62 31 2000 0 100 10.03

raOXVSDOrum an.

aeaiuni
250 0 100 2500 0 100 1000 15 83 1000 64 29 1000 70 22 500 27 70

500 0 100 5000 0 100 2000 11 87 2000 58 36 2000 56 38 1000 21 78

1000 100 10000 100 3000 12 68 3000 56

A " Concentration (ppoi) B " Hean colony die (ran)

38 3000 51 43 2000 100 6.50

C " Per cent inhibition over control

O'
00



V

109

4»8«1,2. C,gloeoBPOrioldes

Bavistin at all concentratioag tried (250» 500 and

1000 Bordeaux mixture at 10,000 ppa, Captafol at 2000 and

5000 ppia» Bitbane M-45 at 2000 and 3000 ppm and Hinosan 1000

and 2000 ppai completely inhibited the groi-ith of C>gloe0si3orioideB>

Fytolan failed to completely check the growth of the fmguQ

im all the three concentrations tried • There was no significant

differences between the effects of 5000 ppm Boirdeaux mixture

and 1000 pjsa Dithane '̂̂ 4-5 •

4«8»1,3» G^lunata

There was complete inhibition of growth of the

fungus vith Bavistin at 500 and 1000 ppm, Captafol at 3000 ppm

and Dithane M-45 at 2000 and 3000 ppm. Hinosan 2000 ppm was

found superior to captafol 2000 ppm in inhibiting the gro^^th of

the fungus.

4«8.1.4. B«theobromae

Bavistin, Qaptafol and Dithane M-45 completely

inhibited the growth of B.theobromae. at all the three

concentrations tried.. These three fungicides were significantly

superior to Bordeaux mixture, Fytolan and Hinosan. Hinosan at

2000 ppm also completely inhibited Krowth of B .theobromsLe.
•fjes ——M——«

Iioast effectives was shown by Pytolan at 2000 aid 1000 ppm. ,
A-
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4tS.1#5* Z*O220Eorm f, ap« seaGmi

Complete inhibition of growth of the fungus waa

caused by Ba^stin and Bordeaux mixture at all the three

concentrations,, and Hinosan at 2000 ppm. Dithane M-45 was

found to be least effeotivce.

4-»8*2. *Field evaluation of fungicides and estimation of

yield loss

'She efficacy of three fungicides^ vies,, Ba^stin,

Bordeaux mixture and 3)ithane M-45 at two concentrations each,

was tested against the" five leaf spot diseases in sesamum in

the field. The pre and post treatment disease index values

with respect to the five species of fungi are presehted 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 was superior to the other

fungicides. However, all the fongLcides in both the

concentrations tried in the present study have significantly

reduced the disease index in all the leaf spot diseases.



/ • . < i
Table 8* Pre-treatment observations on the intensity of leaf spot diseases of sesamum

Fungi 1 2 3 4 5 6 7

Marginal
means of A

CD=0.33
(0,05)

8.61
(3.10)

10.98
(3.46)

10.88

(3.45)
10.39
(3.37)

9.30
(3.21)

9.21
(3.20)

11.35
(3.51)

10.08
(3.33)

h 9.46
1<3".25)

11.61
(3.55)

8.27
(3.04)

10.82
(3.44)

9.46
(3.23)

11.64
(3.56)

9.99
(3.32)

10.15
(3.34)

H 10.14
(3.34)

10.17
(3.34)

12.91
(3.73)

7.69
(2.95)

8.65
(3.11)

9.06
(3.17)

3.75
(3.12)

9.57
(3.25)

A4 7.84
(2.97)

10.14
(3.34)

9.51
(3.24)

9.42
(3.23)

8.33
(3.05)

8.68
(3.11)

6.77
(2.79)

8.64
(3.10)

^5 6.99
(2.83)

9.48
(3.24)

• 6.44
(2.73)

9.89
(3.30)

8.02
(3.00)

8.81

(3.13)
7.93

(2.99)
8.19

(3.03)

Pigurea in parentheses indicate transforsed values
•• A^sesami

Ag • • C^gloeos-porioides
A^ •. C,lunata
A^ .. B>theobroiaae.
A^ •• F>oxYBT)oruni ap» sesami
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UabXe 9. Effect of fuagloiaes on the ijiteasity of leaf spot diseases of sesamua.

4

Fungi
^2 % ®4 B5 % - ®7

ISarglnol
means of /
C])=0.30
(0.05)

6.85
(2.6)

7.38
(2.84).

9.11
(3.10)

8.18
(3.03)

6.54
(2.75)

7.42
(2.90)

13.34
(3.79),

e.30
(3.05)

5.78
(2.5)

9.07
(3-17)

5.95
(2.50)

7,24
(2.67)

6.91
(2.81)

9.01
(3.16)

12.96
(3.74)

6.00
(3.0)

7.53
(2.91)

7.75
(2.96) .

9.46
(3.25)

4.59
(2.57)

6.49
(2.74)

8.07
(3.01)

12.34
(5.65);

7.90
(2.98)

5.23
(2.50)

7.29
(2.^5)

7.06
(2.80) •

7.69
(2.95)

6.91
(,->2.81)

7.04
(2.84)

12.33
(3.65)

7.54
(2.92)

% 3.81

^2.19)
4.83

(2.42)

4.62

(2.87)

7.21

(2.86)
6.41

(2.82)
5.67

(2.62)
13.67

(3.83)

6.58

(2.72)

Marginal
menas of B

cn)=0*33
(0.05)

5.78
(2.5)

7.21
(2.86)

7.13
(2.S5)

6.93
(2.82)

6.65
(2.77)

7.45
(2.91)

12.92
(3.73)

AB •

CD=0.74
(0.05)

4
A j

4

Figures in pajrenthcsss indicate tranofojaaed vnlueQ

A.seoaEi
• • c ,glOGOgporioidefi
• » Cvionatta

• • B^theobroaae
• • P*ox.vQBorum £', sp# Qeaami

^1
&

s
®7

» •

250 ppia Baviatin
500 p£ci Ba-viatin

5000 pja Bordeaux oixttire
• »10000 p^ Bordeaux oi^tiare
• • 1000 ppa Ditbone H^45
• • 2000 ppd Bitlione M-45
•# Control

I—
ro"
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fercentdgGB of rediaotioa in disease iMex from tlie

pre-treatment index voIugq ore presented in table 10 •

TliG mosimia peroeatoge reduction in discGS© index from pre*

treatment values wao obtained in the case of C «ffloeoBW3rioidqb

folloi^ed by F^oxyaporaia f • sp» sesaini^ A^geseait C«lunata end

B >theobromae •

4 •9* Estimation of loss due to important diaeoses

\

loos in sesaunm yield was oalculated on 1000 seed

weight basis as well as on per plot yieM basis,

4*9*1* Seed weight basis

Infection by the various fongit via»f A.aesami,

C>^lo0OST)orioidea» C>lunata« B.theobroaae and ^»BP«ae8agc

were found to reduce yield of the crop on 1000 seed weight basie.

Haadmua reduction was caused by infection with A«sesaiai and

least with G^lunata. Among the fongicideQ tested, Baviatin

(250 ppa) was the beat treatment in increasing the seed weight

under field conditions* In general^ the plots received

Baviatin spray gave the maxicrusi seed weight of 2»86 g (table 11)

and this was superior to treatments t^ith Bordeaux mixture and

Dithane M-45 •
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Table 10. Percentage of reauotion In disease index froB pre-trsatment valueB ctiUr

application of fungiciaes

Fungi
®2 ^3 »4 B5 %

Morgincil.
meaas of A
015=0.60
(0.05)

Ai -3.39
(13.10)

31.21
(14.36)

6.44
(13.47)

19.32
(13.94)

34.3a
(14.47)

19.88
(13.96

-22.23
(12.36)

11.73
(13.66)

40.50
(14.68)

21.00
(14.00)

32.94
(14.42)

33.22
(14.43)

25.79
(14.17)

21.84
(14.05)

-35.99
(11.79)

19.12
(I3.93)

24.09
(14.11)

23.81
(14.10)

27.21
(14.22)

40.21
(14.67)

24.37
(14.12)

10.50
(13.62)

-65,84
(10.40)

10,11
(13.61)

^4 31.73
(14.38)

25.64
(14.20;)

25^79
(14.17)

1B.21
(13.90)

•17.38
(13.57)

19.32
(13.94)

-109.05
(8.12)

-0.08
(13.25)

^5 44.63
(14.02)

40.60
(14.95)

32.35
(14.40)

26.64
<14-20)

19.68
C13.S6)

-33.80
(14.45)

-83.61
(9.56)

14.45
(13.75)

l^OTginol
means of B

CD=0.83
(0,05)

27.21
(14.22)

'30.06
(14.32)

24.94
(14.14)

'27.49
(14.12)

24.37
(14.12)

21.00
(14.00)

-^5.8
(10»45)

AB
Gri=i

(0.05)

. A .EiGeaiai

i "

Figures in parentheses indicatea traneforaed valueQ

B. • • 250 ppa Baviotin
^ - 500 Bavistin

♦ 5000 ppm Bordeaux mixture
mp 10000 ppm Bordeaux mixture

B'; .• 1000 pio Bithane K-45
2000 ppm Dithane H-45
Control

• • F.ogyapongi fp sp, aesomi

b:

M
K-
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Table 11. Effect of cpplication of fungicides on yield of QQBBmm (1000 seed vjelgUt Dasi.a/

Pong! ^2 Bj ^4 % ^6 37
Marginal
meanfi ofA.
CBeO.26
(0.05)

A, 5.14 2.20 1.91 2.05 2.09 1.98 1.92 2.18

^2 3.01 2.03 1.92 2,13 2.75 2.28 2.23 2.34 .

2.92 2.43 3.32 2,86 • 2.45 2.57 1.97 2.65 .

^2.74 2^85 3^11 2.64 2.84 2.57 1.95 2.64 .

2.50 2.99 2.33 ' 2.34 2.34 2.33 2.0a 2.47 .

Mnrginol
deans ofB
CjD=0*24
(0.05

2.86 2.50 2.52 2.40 2.49 2.3S 2.03
AB

0D=0.55
(0.05)

Al ' A.sesaml . • 250 ppm Baviotin

A. #. C.fcloeosDOrioideo . . 500 pjp Bavlstln

A- .. C .Ituiata • . 5000 ppm Bordeoax aixttire

^4 B.theobromcie . ♦ 10*000 pisa Bordeaiix mixttire

4 .. P.osvawjjruta f. dt>. sesaal 4 • . 1000 ppa Ditbane M-45

. . 2000 piaa Ditliane M-45

Control

oi
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4*9 ii2. !per plots basis

Ixifeotion dns to all tUo five species of fiangi, viz.,

g,^loeoaporioides> G.ltmata. B.thQobrnmnA and

l^>oxvaT>onmi f. sp« seaaai affected the yield of the crop

assessed on plot basis also* In this case also oia^ciniuti

xeduotion waa caused by iafection with A^sesaiai and least

t?;i1^ 0»l?fl3ata> Among the fungicides tested, Bavistin 500 pxe

resulted in the effeotivs control of the diseases tshlch

reflected on the yield« In general^ the plots sprayed with

Bayistia 500 ppa recorded the hi^est yield of 106,75 S
(table 12) which was superior to the yields from plots
sprayed with Bordeatis mixttire and Dithone i-W5* There was no

oisnifioont difference between fungi with regard to yield
rediaction due to infection.

4 #10- Stem infection

Among the tire species of fiiagi inoculated, the moxiEiuEi

incidence of stesi infection was eoused by C»Rloeost3orioidQH

followed by A,aeseial> Incidence of stem iaafection caused by
these two species of fungi were found significont when

GOmiw^ to the other three. Bavistin at both the concentrations
(250 and 500 ppd) was found to be siore effective than the

the control of stem infection causedby all the five ispecies of fun^ (table 13).
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Table 12« Effect of apglicatioa of fungicides on yield of sosamua (per plot yield baaia)

Pungi Ba ®4 S5 %
HorginQl
mennfl of A
CD=14.10
(0.05)

65.50 101.75 72.50 . . 77.00 63.50 62.00 54.00. 71.03??

^2 75.75 105.50 70.75 61.50 72.00 47.75 65.25 71.21is

A5 ^.50 108.00 68.50 ' 84.50 82.50 72.25 5B.25 79,92'-:>

106.25 105.75 60.25 . 67.75 88.25 67.50 42.50 . 79.46^V/-

90.25 114.75 80.00 61.75 62.25 62.50 37.75 72 .too;

MGrginal
means of B
CDa13»46
(0,05)

' 84.65 106.75 74.40 70.50 75.70 62.40 51.55

AB
CD»30 .09
(0.05)

'^l • • A^sesami Bl 250 ppia Eavistin

• « o.^locoQTiorloidQ^ ♦ • 500 ppa Baviotin

.. C.licaata • • 5000 ppa Bordeaux misture

^5

• • B.theobrcsaciQ • ®4 • • 10000 pjKa Bordeaux mixtxire

P.oxyBporum f. ap- sesami % '9 . 1000 ppa Bithane H-45

. • 2000 ppDi Dithone M-45

B7 a • Control
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Table 13•

•Njl

Effect of ftinsioides on ateni infection in aeanrntiB

4

Fungi Si S2 ®3 ^4 B5 ^6 3^
Marglnol
aeaiiB of A
CB=0.29
(0.05)

Ai 9.76
(23.60)

8.48
(23.81)

17.91
(25.24)

25.07
(24.45) .

19.88
(24.30)

17.93
(24.24)

34*01
(24.67)

17.62
(24.23)

^2 10.34 ^
(23.92)

15.94
(24.09)

17.30
(24.22)

17.17
(24.21)

22.69
(24.39)

15.35
(24.15)

39.02
(24.78)

16.25
(24.25)

H 11.55
(23.98)

9.58
(25.88)

9.68
(23.88)

13.70
(S4.08)

8.98
(23.84)

7.55
(23.75)

17.30
(24.22)

10.85
(23.95)

6.20
(23.79)

6.10
(23.62)

13.39
(24.07)

17.18
(24.21)

6.60
(23.68)

13.42
(24.07)

25.18
(24.46)

11.64
,(23.98)

^5 4.75
(23.50)

2.69
(23.21)

18.75
(24.27)

8.46
(23.81)

17.86
(24.24)

8.35
(23.80)

27.31
(24.51)

10.05
(23.90)

Marginal
means of 3

CD«0,25)
(0.05)

8.58
(23.82)

7.22
(23.72)

15.05
(24.13)

15.54
(24.15)

15.92
(24.09)

11.93
(24)

27.92
(25.53)

AB
CDaO.52
(0.05)

A|
A?

• •

• •

• •

A.oenami
C •gloeo3T>orioidea
C.lxainta
B-theobromae
?%oxyapon3ia f. sp. seacmtl

Figures in. pareutilioaes indicate trcmaxoiraed vqIubs

250 ppia BGviatin
500 px® Bavlaiin

5000 ppia Bordeaux oiisture
10000 pjna Bordearuc mixtiire

1000 ppm Dithone M-45
2000 ppa Di thane H-4.5

Control

h
bI

• •

^e;::
B

7 f—
CD



119

4»11« Pofi infection

Tho effoot of foliar application of different fungioidas

on the poroentQgQ of pod infection was also ottidiad,

,l«_Qsvsporum f. Bp»,_sB^Qmi oaused tJie isaximum pod infection of

97*03 per oeat (table 14). c^j^loeoBPorioi^^Fi oaue^ least

incidence (37«25 par emt)»

In generalf Ba^stin (500 ppa) caused redtiction

(24#55 per ocnt) of all the. diseaseo. Shero was 99.2? per cent
infection in conts^l.

4»12. Poroento^ of healthy leaveo

Among the five spooiea of fungi, maxicmia redwtion in

tl^ pQTc^tage of healthy leaveo was caused by

E#Qxysporusi f» sp# seaaiai (table 15)# G^lanflta caused the

least reduction# Bavistin at both the concentration© has

si^ifiocntly increaoed the peromtage of healthy loaves over
all the other treatmentei,

4<r13» Incidence of xwdery mildew

During the eacperiiaent peHod, the powdery miMew

incidence could be obeerTed in moot of the plots ♦ In b^r
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Table 14# Effect of ftoglcides on po2 infection by various fongi in seaamuni (percentage)

Ftingi ^1 ^2 ®3 ®4 ®5 % ®7
Marginol
Esaas of t
CD=2.0&
(0.05)-

Ai 3Q.96
(24.78)

13.43
(24.07)

77.05
(25.61)

73.31
(25.51)

67.72
(25.37)

44.96
(24.90)

62.99
(25.27)

53.49
(25.07)

^2 19.92
(24.3)

28.02

(24.53)
49.24
(24.98)

3a.20
(24.76)

46.58
(24.93)

19.75
(24.3)

67.68
(25.37)

37.25
(24.74)

^3 21.35
(24.35)

22.82
(24.39)

65.02
(25.31)

49.69
(24.99)

20.04
(24.31)

42,23
(24.84)

65.19
(25.31)

39.50
(24.75)

^4 32.28
(24.63)

19.00
(24.28)

61.02
(25.22)

40.70
(24.81)

44.82
(24.9)

39.79
(24.79)

43.73
(24.87)

39.47
(24.79)

% 51.22
(25.02)

45.55
(24.93)

82.50
(25.78)

68.91
(25.4)

49.99
(25.00)

31.57
(24.61)

100.00
(36.46)

97.03
(26.74)

MarginBl
tieGiiQ of B

CD=2.34
(0.05)

31.71
(24.62

24.55
(24.44)

68.14
(25.38)

54.67
(25.09)

45.04
(24.9)

34.97
(24.69)

99.27
(27.46)

AB

CD=5.24-
(0.05)

Figures in parcaitheses indicate tranaforcied values
-A^sesaQi B

1
A C^gloeoaporioides

C^iunata
1

B

Bt

• •

• »

250 ppm Baviotia
500 pi^ Baviatin

• 5000 ppia Boraeaus misturs
• •10000 ppm Bordeaus: miasture
• • 1000 psm Sitlione K-45
• 2000 ppa Bithane M-45
• Control

4

* •

•• B^theobromaQ

• • ^*03cyeQoruQ f ^ a-p^ -ogaani
B

'4

6b:
M

-

o
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!i;able 15# Effect of fungicides oa the percentage of healthy leavea in aoBonnsia

4

Fungi ^2 ®3 ^5 % • ®7
i^orginol
means of A

CDaO.32
(0.05)

Ai 25.43
(3.27

37.95
(3.6)

5.29
(1.99)

6.36
(2.0)

11.29
(2.51)

13.55
(2.68)

11.16
(2.5)

13.26
(2.66)

^2 36.60'
(3.68

34.93
(3.53)

9.70
(2.57)

7.42
(2.15)

25.50
(5.52)

19.13
(3.0)

1.92
(1.07)

14.42
(2.74)

^3 31.83
(3.49)

40.86
(3.73)

19.80
(3.04)

14.05
(2.71)

25.17
(3.26)

20.75
(3.08)

5.21
(1.44)

18.41
(2.97)

^4 20.49
(3.07)

46.42
(3.86)

10.31
(2.43)

14»76
(2.76)

15.84
(2.82)

15.16
(2.78)

2.56
(1.88)

15.44
(2.3)

^5. 21.61
(3.12)

19.70
(5.03)

7.90
(2.19)

10.78
(2.47)

0.60
(2.36)

9.33
(2.34)

2.52
(1.26)

9.60
(2.58)

Mai^sina?-
means of B
CI)=»0»42
(0.05)

26.83
(3.33)

34.64
(3.57)

10.04
(2.40)

10.16
(2.49)

15.03
(2.89)

15.05
(2.78)

4.10
(1.63

AB

0D=Q.95
(0.05)

1

bI
f-5

•> •

• •

• •

a «

A'
C♦f^loeoQporioides

cfyi-unata
B.WiGobrome

F «osysT)Orum f, sp.

3?lgurG0 in pareaithesfio indicate transformed VGlms
sesaiai

aescmi

^2
B?

B,
B.

6

• • 250 ppn 2avistin
• • 500 ppa Bavxstin
• 5000 ppa Bordeaux raixttp:e

^9888 IS
2000 ppca

Control

Dithane H-45
ro
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to fenow the ralatlonahin between the Inoottlatea fungi, ths
" • • I

incicl^aice of powdery lalldew axid applications of fungicides#

ofaaerrotiioas on the incideace/ond coatrol of powdory mildew
were also recorded. It was noticed that Bfttheobrome

iaoculated plontQ showed the Emimm incidence of powdory

mildew followed by plants inoculated with l^^oxysportaa f»sp«^egm^,

0,lmatQ and C#gloeoaiaorioidea aad ploats inoculated with

A«sesGini showed least inoidence of povidery mildew (table 16).

Baviatln at the hi^er lerol (500 ppa) ©ad BordeauK mixture

at %hB lower level (5000 p|sa) t©3ted were aigaifiosmtly

superior to Bitlioae in redtaoing the inGideaeo of
I

powdery mildeM.

4»14-« Residues of Bavistin (Carbecdasia)
I

(

Eesidtsal effect of Baviatia (earbeadasim) on aeaoEmin ,

plantis was ©atiiaated^ Residue of the fungicide in aesanum

leaves ao well aa in pods were recorded tteioe at m interval

of one week after spraying.

the residue of Bavistin oa eatimated ag csrbcndasinii

in seeaEJom leaves was found to b© 0.156'ppm after oae week of

sprsyinif at 250 ppta which deoreaeed after aecond and third



f i
5?ai)le 16. Effect of fungioides on powdery mildew in BBBomam.

IJtogi ®2 ^5 ®6 ®7
Marginal
means of A
C.D=0.38
(0.05

0.78 0.46 0.38 0.68 0.71 0.75 1.28 0.72

0.95 0 .66 0.78 1.01 1-75 1.98 1*74 1.27

H 2.25 1.86' 2.06 1 -99 2.30 2.30 2.3,4 2.16

h 2.70 2.48 2.85 2.73 3.12 2.40 1.99 2.61

% 2.58 2.59 2.55 2.50 2.55 2.63 1.99 2.49

Marginal
means of B
C3)aO,27
(0.05)

1.85 1.61 1.72 1.80 2.05 2.01 1.87

AB

CI>=0 .61
(0.05)

^1 .. A.seoami . . 250 pian Baviatin

^2 ".'. C-./?loeosT)orioides 32 . . 500 ppm Ba-viatin

A«2 C.lmata . . 5000 ppm Bordeaux mixture

^4 B-.theobrcmae ^4 . . 10000 pjsa BordeOTx mixture

.. If'.orysTaorum f. sd. sesami . . 1000 ppm Di thane M-45

% • . 2000 ppm Bitbane M-45

®7 Control

TO
CO
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uGska to 0.076 and 0.043 ppia» reapoetively (table 17), At

500 ppa the residue on leaf samples were 0.216, 0.133 aad
• I

0«053 ppa after £irat» seeona aM third week of apraying

reepectivel^.

In sesQEEun pods, with 250 ppa spray of Bwietin, tho

r00ldt258 were 0«06S« 0*046 0*036 raspeotivQly after

firptf seoojKi emS third weelt of Qpz^ing and the vaXxzes

were 0#133* 0»060 end 0.043 with 500 ppm spray*

4-15 • XnfliaeacQ of fiingioides on q.tiality and yield of oil

4*15 b1« Oil quality

Influence of three fungioides, via*# Bavistln?

Bordeaux sai:Ktnre and Mthone K»45 on the ^mlity of aesacimod

was sti3died»

4 »15.1.1 • Aoid value

Among the three fun^oideoy Bavistin was fonnd to

reduce the aoid value at "both the concentrations tested while

Boz^eoux nii:st'ure ^ad pithone U'*45 oaused au inoreaee in the

aoid value at both the concentrations (table 13>, the aoid

value of the oil was higher in Batheofarome and P»0XVBP0rma f • op,

BBBBml inoculated plsmte compared to other fun^ and control*



Table 17#- IlSQ.lde?J of Carbeaidasiia In seDonitim ploats

Carbendazia (ppta)

Weeks after sproying
Cottoentratiori • ...^i

(ppi) 1

125

Iieaf Sofl IiQof Pod Leaf Pod

250 Op156 0-066 0*076 0.046 0.043 0.036

500 0.216 0,133 0.133 0.080 0.053 0.043
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table IS# Infliienoe of fun^^cides on aold toIus of seeaisam oil

ir

l?ungl Si %

1

f

Î
1

i

S4 ®5 %
Marginal
necins of A
CD * 0*99
(0.05).

4.15 3.55 4.78 5.05 5.40 $.20 5.63 4.98,

^2 •5.a) 3.13 5.35 4.33 5.03 4.77 4.70 4*44.

h • 4.25 5.66 5.13 5.3a 4.60 3.70 4.05 4.68

• 3«60 4.05 -7.08 7.63 6.40 7.95 5.05 5.96

% 4.55 5.05 6.28 5.43 5.10 5.40 5.60 5.49

^lOTginal
Qcona of B
CD c 01A1
(0.05)

4.07 4.50 5.78 5.56 5.51 5.40 5.00
AB

CDe2,6l
(0.05)

. . Aletemaria qgsgeI °i . . 250 pp© Bavistln

•^2 #• CollGtotricliuni Kloeoanorioides % 5QQ ppca Baviatin

. . Curvularia .Ixaiata . • 5000 ppm Bordeaux mixture

^4 . . BotrvoaiDloaia theobromae °4 • . 1000Q pm Bordeaux mixture
. . IMaarlOT oxyDBonim op. sesoEl ®5 » • 1000 ppm Dithone M-45

% . • 2000 ppm Dithane M-45
B7

« • Control

ro
(73
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4»19«1«29 Iodine value

All the fungloiclQQ were founa to reduce tiio lodlnQ '

value of sescunuai oil Xtehle 19) • 'the iodina value was leaot

{9B.7) in the case^BaviBtin at 250 ppoi» Iodine value with
raapect to inoculation by each fungua woa alao detemined. •

Oil from Ctlunata inoculated plants showed maximum reduction

(88c59).

4«15»1»5* Saponification valus

f

Application of .fungioidea oauoed a general increase

in the saponifioGtion value except in the case of Bavistin

at 250 ppB (table 20) # Saponification value deteiraln^ frota

various treatin<3Xts showed that A^aeBacii,* 0»/atloeosporioidea>

C#lunata ond B»theobromae caused an increase in the

saponification value, vMle P^oxyaT'^orua f • sp, geaamti diowed

a decrease#

4.15.2. Oil yield

at
Application of all the three fungicides $. both the

A

levels tested significantly increased the oil content compared

to untreated control. Among the three fungicides, Bavietin
• » I

treated plants yielded maximum percentage of oil (55 #81 and "

55-46) followed by Bordeaux mixture and Ditliane K-45 {table 21),



^7-

^able 19* Inflttenoe of fanglcideB on iodine value of eeBanraia oil

Pongi ^2 B3 B5 %
Marglnnl
means of A
CD a 14.35
Co.05)

113.25 109.00 109.25 112.25 106.50 105.25 10S.75 109.18

^2 100.50 97.25 114.25 114.00 105.00 103.75 109.00 106.25

H 90.50 97.00 8B.75 .77.50 . 62.25 74.25 108,50 ,88,39

h 77.50 111,75 106.50 .83.50 119.75 126.25 103.25 104-07

% 111.75 100.25 105.75 110.50 106,25 103.75 124.50 108.96

I^Iarginal
me&na of B
CP a 14.35
(0.05)

98.7 103.05 104.90 99.55 103.95 102.65 110.80

. AB
CD a 53.65
(0.05)

1

^^2 • •
m m

A^.,.

Alternaria seeoml

Colletofcrl eiiuu ^loeoaporioldea

Curmalarla limata

Bo br.vodlplodia theobromae

Fusariua osyaporua f, ap. sesGQi

Si
^2
s?

®5
%

• • 250 pjHQ Bcvistiii

500 Plan Baviatin

5000 ppa Bordeaux mixture

10000 ppa Bordeaux nixturo

1000^ pjm Dithone H-45

2000 p|sa Dithane K-AS

Control

ro
CO
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Xable 20, Influenco of fmgici^ea or eaponifieation TOlne of seaamaia oil

Fungi Si
y

®2 ®3 % %
«

Marginal
meano of A
CD a 12 .a>
(0.05)

191.25 196.10 196.25 201.50 198.50 205.75 199.75 198.43

h 194.00 200.25 200.25 195.25 189.25 195.50 186.00 194.07

H 197.50 1OT.50 201.75 204.00 214.50 197.00 183.50 200.11,

H 197.25 196.75 195.50 199.00 201.25 193.50 196.75 198.29

H 162.50 175.25 189.25 175.00 164.50 184.75 1S9.75 177.00

Marsinalo
mama of B
CD = 12.57
(0.05)

ies.5o 195.15 195.60 194.15 193.60 196.50 192.55

AB

CB=28.32
(0,05)

"•i. Ag
A,

A
4

« »

• •

• »

AlfceznGrla eeaanl

Colletotricham ,gloe0si30ri0ldQs

• * Ciarvalorla Itmata

Bofegyodiplodla theobromae

PuBorlm oxvflporuni f. sp, aeaoEi

Si
%
Bj

^4
%
^6
B?

250 ppm Bavistin

500 ppa Bavistin

5000 ppci Bordeaux nisture

10000 ppa Bordeaiix mixture

1000 ppm Bithone M-45
2000 ppm Dithanc M-45
Control

ro
iD
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Tcible 21, iQfiuencs of ftegiciaes on oil yieia of eesaoum (Peroentege)

1 ta
1

J

1

!

% B5 %

Marginal
meana of A
OB=6.00
(0.05)

Ai 42.50 40.25 55.44 54.18 44.26 54.^ 26.65 56.58

^2 72.39 58.52 , 46.25 50.15 66.00 42.58 55.26

47.67 51.28 51*75 50.67 41 -30 52,55 52.56 44.05

50.47 46.75 41.00 55.65 . 41.05 56.00 56.15 47.00

^5 ' 65.05 80.68 46.15 46.55 , 55.13 52.47 51.85 46,12

Marginal
means of B
GDa5.26
(0.05)

55.81 55.46 4.7.55 47.05 42.11 44/r7 55.67
AB .

CD=i11»77
(0.05)

«* A^sGBomi
**. 250 ppm Bavistin

An C.f^loepauorioides Bg •• 500 ppm Baviatia
A^ •• C.luna^a Bj •• ,5000 ppa Bordeaux miztiare

A>i •• B .theobromae 10000 ppa Boz^eoux mii^aro
P.0X7qilD,037UiIl f. fiT5. SQsani . loop ppm Bithone F.-45

Bg .. . 2000 p£sa Bitiione H-4.5
- .. Control

CJ

o



131

Among the fun^ luooulatedt oasdmum reduotion In oil

content was observed in A^gescgai (36-SB) followod by ,q»limata

onfl B «theobroiaQ0 «

4*16• Vcrietal screening for "realstonoo against leaf ©pot

diseases

Screening of ten variatioo of aescinnaia againat five

leaf spot diseaaes cauged by A^seaosii* 0 «KloqogTtorioides>

C•lunata* B»theobro]me onfl F»oxvaT)Oz'iJBi f# ap» was

carried out- ObBervations on the disease index of all the

ten vorietieo of Qeeacmra ogainat the five epecieo of fungi

ore presented in table 22,

4ft16«1# Dioeaeo indez

The lowest diseae© index with respect to leaf spot

caused by A.gegaml was in Si.44- (table 22). OThe varietiea

Kayamkulani-Sf Si«666 and Trivendruci local were on par with

Si,44.

In the case of 0.gloeosporloidea the variety Worth

Kerala local Ho*24 which had the lov;est disease index was

oti par with 10,284 and ^inbi-9. With respect to leaf spot



table 22» Bioeaoe iaadex imluos of different varieties of sesanium in resi)onae to infection

by the five leof spot fungi

Ftingi B, Bg ®3 34 % . ®7 Bq Bg ®10
Horginol
means of A
CB=0.34

(0.05

^1 4.70 4.38 3.19 3.97 3.17 4.36 4.38 2.85 3.67 3.97 3.86

6.47 3.73 3.98 3.77 4.26 3.17 3.2a 3.63 4.05 2.54 3.88

3.01 3.00 4.28 4.34 2.52 3.77 4.09 3.50 3.39 3.56 3.56

A4 3.40 3.09 3.56 4.29 3.04 4.31 4.59 3.76 ~ 3.94 3.56 3.75

% 3.57 ^.34 3.57 4.08 2.76 4.20 5.52 3.24 3.43 3.37- 3.61

Marginal
meons of B
CI)aO«43
(0.05)

4.23 3.71 3.71 4.09 3.15 3.96 3.97 3.42 3.70 3.40

AB
CI)=1.07
(0.05)

• • KGyGSUkulam-l Bg.. IC»284

Bg.. B.64 B^.• Timbi *9

B^*» Si,866 Si .44

B^.. T-13

ho'

^rivandrum local

Bg** Kayoinlculaa-2 North Kerala local No *24

•• Altemaria sssami

3^ •• Colletotrichtiffl jgloeoaporioidea
Aj. •* Ciarvalaria Itinata
A^ •• Botryodiplodia theobroBae
Ak •• Fusaritta oxvoporaa f^Qp»BeBaiai

CO

ro
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-4- caused by C.lumta the lowest disease index was in KQyaiDlmlam-2«

vhioU was on par with B«64t Kayamkulaii>*1« ^rivandnnn local and

l^orth Kerala local No •24*

j • » . ,

Iiowest disease index value in response to B«theobromae

infection waa also in Kayaibkulam-a • ^his was on par with

B,64» KayaBtolosir'lt Si*866, Nprth Kerala local Wo.24» Si.44

and Tri'vandzram local •

Kayaislculam-2 showed the least disease index

against F«oxygporant sp. aesami. Except B#64f oiad •
1

IG,284 all other varieties were on par with Kayaialculam-2»i

4^16.2# Stem infection by the leaf spot fungi

Among the ten varieties lowest percentage

of stem infection caused by A.sesami was observed

in B.64 (table 25). But all -ffiie other

varieties were on par with this.Stem infection

caused by 0>gloeoaporioideg was lowest in

and ^rivondrum local and except Timbi-9 all the

other varieties were on par with these two.



•f
23* ^erosntsge of atem iafectioa

varieties of sesomoia

V ' i-
aoujsed by th© five leaf spot fm^ in ^ifferrat

B, '2 B
3 % ^ '8 B

to
WBmB of A
GB«D.4t
(0.05)

H 2.87 1.79 2.57 2i46 •2.58 2.15 2.90 3.09 2,95 1.91 2.53

&2 3.40 2.85 5.41 2,33 • 2.68 3.40 3.69 3.35 2.33 2.71 3.02

H 2.32 4.54 3.18 2.9S 4.58 5.54 2.39 4*13 5.47 5.09 4.02

H. 2.67 3.58 2.91 2.75 4.49 3*41 2.58 3.22 2.97 2.22 3.09

% 3.58 3.06 3.25 2.67 2.69 2.74 5.09 5.65 4.^ 3.79 8.47

Margiml
msons of D

0DO.59
{0^05)

AB

=n3i
(0»05)2^97 3.16 5-10 2^64 5.40 5-45 5-52 3*49, 5.58 3^15

# • A.sesomi

• • C.,^oeosToo2?ioides B2
«• C.luziata

H •.» B.theobrome

%% 0 • F«03cysT)0rum f. qd, sesami

• • Kayomkulam-I

«• 1^«64

•• si ,^6
• • g;.13

B0 .. IC.204
•• a!liabi»9

Bq •• Si•44
Bg %. Trivendrm local
3^q.» Korfch Kerala loool Ko»24

CO
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Stem infeotton caused by 0,lTinata was the lowest

in K0yaziikulam-1 onfi it was on paj? with 2imlx!.^9» I *13 ond

Si«666* Hi^est infection was in IC«2^. I<owest percentage
\

of ntem infection caused B^theobroiaae was in North Kerala

local Eo»24« ^he varieties ti'mbl-9^ EayGiaiculaiQ"»1, ft15

and Si#866 WQre on with this*

Variety X.I5 ohpwecl the lovjest pcrcentags of steia

infection with raspect to F.oxysTDOraia f, sp« sesaml,

This was on par with all the other varieties except ^imbi-9

and 1!rivandru!a local i,

^od infection by the leaf spot fungi

Pod infection caused by A.^.BeaaiBl was least in

Kayajalailaia-2 which was on par with Trivandnm local and Si *44

(table 24)^ 0tgloeosTtorioideg also caused least incidence of pod

infection in KayasiIcalaEi-2 and. it was on par with TrivandruEi local

and North Kerala local Ho •24 • C»lunata infection on sesaiaum pods

was also lowest in Eoyaitoilam?^2 which was on par with Si .^6,



i
^able 24* Peroentoge of pod infection cGnsed by the five leaf spot fungi in cfifferent

varieties of sesGmum

Pnngi Sa ®3 ^4

1

1

% ^7 % Bg ^10
MarginQl
means of A
CDaO.52
(0.05)

Aij 4.79 4.43 4.03 4.08 2.91 4.45 4.51 3.70 5.64 4.22 4.08

4.61 4.19 4.48 4.38 2.54 4.20 4.18 3.99 5.16 3.25 , 5.90

-H 4.82 3.97 3.70 5.08 2.73 5.30 4.64 5.12 4.20 4.21 4.54

H 5.41 4.61 4.29 4.17 3.49 4.95 3.74 4.34 5.68 5.29 4.21

Ag 4.58 4.92 4.07 3.83 3.35 3.38 4.57 4.22 5.49 2.70 4.01

Marginal
QGons of B
CD=0.46
(0.05)

4.78 4.47 4.52 4.31 3.00 4.45 4.33 4,27 5.64 5.54

AB
CBol .02
(0*05)

*• A »aeaami.

Ag ♦» 0>r4l0G03P0zldeB
•* C.itinata

B#theobroniQe

•• S'.oxvBPorua f, sp. aesaai

^4 •• ^

. • Ke^yanikulGS-l

Bg .. B.64
•• Si«666

I.. T.15

B^ •« Kay£ualcalaci-2

Bg IC.284
By •• nmbi.9
B

8
a

9

Si .44

Xrivondrum local

B^q., North Kerala local rio.24

CO

cn
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B^tlieobromQe infection on poas was loweot in Korth

Kerala local Mo^S^* KayaokulGinrSe Trivendiro local ewad

Timbi-^ were on par with North Kerala local Ho♦24, Fod

infection by Z»02£SB2£S sp» QQQQJni. was also lowest in

North Kerala local No *24 which was on par with KayamlculBB-2t

IGf284 and Trivancirum local* V^ith respect to po4 infection

caused by the five species of leaf spot fungi Kayonjkalam-2 •

with 5*00 per cent Infection was superior to all the other

varieties tested.

Among the ten varieties screened against the five

leaf spot fungi, the varieties Si.666, KoyQiakulcm-2,

Si ,44, Xrivandrum local and Horfch Kerala local Ko,24 were

found more reaiatont/tOlerant then the other vsrietiesj

aa they showed resistoiiee as assessed by considering the

lowest value and CfD, of the three* characters studied*

vis.f disease index, percedtage of stem infection and

percentage of pod infection (table 23),



y i-'
Table 25 ft Varieties of sesamtna with lovj disease indexp stem infection and pod infection

Fungi Bisease index stem, infection Pod infection

1. ^Usesami
f

B5, Bq, Bg B,, Bg, ®5» B5, Bg B5 > Bg# ®9
By, ®8' B9# B^q

2. C •^loeosT30rioideB By, B^q Bg, ^5* ®4» ®5 » ®6 B5, ®10
B^f ®8' B9. B^q

5. C .lunata Bi, Bg, B5. Bi, Bj,. • B3, %
. ®9' ®10

4. B*theobroinGe ^2' ®5' ®8, Bl. B3. ®4* ®6» Bf^t Bq# B3. B4. B^*

®10 ®10 By» Bg. ®10
5, P #0X737)03™! f. sp. sesomi Bi, ^5* ®7» ®a' b,. Bg, ®5' %» B5. ^6' Bg.

•

Bgt ®10 Bq# ®10 B10

• • Kayanikulaai-I • • IC„;284

B2 • • B«64 B? • « Tinibi-9

B3 •. Si,856 • «' Si ,44

=4 .. f.13 Bo • • Trivandruni local

®5 a. ICayGEDlailaEi-2 ®10" North Ke3?ala local No ,24 CO
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5. DISCiraSION

Seaamtim plants ore affected by a number of diseases

including those caused by fungi# During the survey conducted

in the present study, twelve fungal diseases effecting the

crop have been observed from different sesamum growing areas

of Kerala ond the causal fungi were isolated# described and

identified * They were mildew/leaf spots/bli^ts caused by

Acrosporim acanthosperml (Chidd.) Subrom.#

Altemaria sesaai (Kaw*) Mohanty and Behera,

Botrvodiplodia theobrome Pat«» Oeroospora apii Fres«»

Colletotrichum gloeosporioides (Pens-) Penz.& 3aco.,

Corynespora casBiicola (Berk & Ourti) Wei.,

Curvularia lunata (V/akker) Boedijn, Heljainthosporiura seaami

Miyoke and Peatalotia sp. and leaf spot and vdlting caused by

Fusarium oxysporum f, sp. sesorai« Schl,, brown leaf spot/stea

rot by Phytophthora parasitica Dastur and roofc/stem/coUar rot

by Bhizoctonia bataticola (^aub.) Butl,

Among >these 12 diseases^ those caused by A^sesami,

C«ff;loeo3porioidea« B.theobromae, C»lunata and P,o::yeporuGi f #sp*8esami

were fonnd to inflict considerable damage to the crop.
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It was fouixd that among the fungal dloeaso* the

incidenoe of leaf apots caused by Cercospora gpll ond

Cor.vnespora oagBllcola occurred In all segasoum growing areas

of Kerala during both the seasons of the year, The leaf spots

caused by A^se'saiai and B «theobroaia9 occiirred in different

localities of Trivandxmj Quilon and Alleppey Districts#

A»seQGiai caused infection during August-December season

while B.theobromae caused infection during December-April.

By and laxge» all the 12 diseases were prevalent in eesarauQ

growing areas of Trivandrum and Alleppey Districts and many

of theia occurred during both the seasons of the yearw' All the

fungal pathogens caused leaf spot/blight except F.oxysporum f .sp.

sesami which caused also yellowing and wilting and R.batatiocola

which caused collar rot.

a?he 12 pathogens can be grouped into four categories

baaed on the stage of the crop at which maximum infection

occurs. Diseases caused by F>ox.vspQrum f • sp. sesami#

P^parasitica and R»bataticola are more prevalent at seedling

stage while B.theobromae and Pestalotia sp« are more severe

at branchiz^ stage# Infection by A.sesflmt is usually seen

at the flowering stage • The remaining six species of fungi

caused infection generally at the pod formation/maturity

stage of the crop.
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Studies on the effect of the five important diseases

on germination percentage of seeds of sesaiotaa from infected

pods showed that the lowest germination percentage was in seeds

from pods infected ijith A.sesami t The seed-bome nature of

Spsesomi was reported by Sobelea (1960) end leppik and Soii^all

(1964)* Singh et al. (1980) recorded the seed-bome nature of

A^seaami in sesi^aum from India also^^ound that in severely
infected seeds the fungus invades all the tissues including

the embryo•

The seed-bome fungi were st^ldi<2c^ using blotter method

^ and agor plate method and it was found that the latter was

better- Hhiaopus niffiricanst Mucor hqieaalia> Asptergillus ni^er,"

A ,flavas ♦ PeniciIlium chr.veogenum end Altemaria se'sami vtere

the predominant seed-bome fungi# Many of the fungi obtained

from the seeds of sesamum during the present study were also

reported by Mathor and Kabeere (1975) and Kumar (1984)

as seed-bome fungi of sesamum. In the present study, the

presence of fungal flora in different varieties of sesamum has

•also been investigated and it was found that Kayaiokulam-I j

T.C.50, No.42 and Assam local were, in general, harboured

more number of fungal propagules».
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Studies conducted on mc^e of entry of the five

itaportont fungi revealed that the time token for entry

of the fungi differed considerably. Spores of all the

fungal pathogens were found to gerniinate within 6-24- h*

All of them^ except P^oxyeporam f • sp» sesomi formed

c^ppapessoria. Direct penetration through the cuticle

oociirred in A^aeaami end G.gloeoBTiorioidea and in

B^theobroaae direct penetration as well aa otomatal entry

could be observed* C^luaaata and P^oxysporua f* ap. aesfflnj.

entered the leaf tissue through the stoaata. J^irect cuticular

penetration of leaves of Populus tremuloides (Marks al,,l975)

and clove, nutmeg and cinnamon (Karunakaran, 1981) by

C»gloeoaporioidea has already been reported* Direct entry of

fungal pathogens tbrou^ the cuticle is usually found by

forming appressoria# Ev^though the entry of both 0 .lunata

aiid P.oxysporaia f. sp* sesami was found to be through stomata,

appressorium formation is also seen in C»lunata> This indicates

that some mechanical force also ms^y be involved in the process

of penetration by C>lunata. ♦ The fo^rmation of appressoria in

C»lunata moy also indicate the ability of the pathogen for

direct penetration throu^ the cuticle which occurred at

least in few instances*
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Histopathologioal atudies showed that® eventhoiagh all

these dtseaaee resulted in leaf apot syniptoinsf there are

differences in the type of tissues which suffered serious

damage by these infections. IJ^en in the case of infections

by A.sesamt and C«lunata which invaded mainly the epidercial

cells t the infected cells becmae enlarged only in the case

of infection by C«lunata» C.gloeosporloides and B,theobrgmae

attacked sub epid'ernial layers of cells5 but infection by

B«theobromae caused the disintegration of the epidermal cells

also near the cork layers. Vascular discoloration was found

only in the case of infection by IP^oxyspoanEa f. sp. sesami.

Infection by this fungus caused wilting .etymptosis also which

probably is a consequence of the damage caused to the vascular

tissues# Watanabe (1959) i^hile studying the histologioal

changes in sijeet potatoes as a result of invasion by

•P.ozvsporum observed tylosis and vascular discoloration I'i

in ad^once of the invading znyoeliuni of the fungus. In the

present study the changes' caused by the infection at different

intervals of time have not been investigated and hence it is

not possible to a3:M?ive at a conclusion as to whether the vasoulor

discoloration appeared in advance or after the hyphae have

reached the tissues.
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Toxin production capacity of the five oommpn i'ungal

^thogens of seaamuni waa tested on different media and fowA

tliat media have considerable influence on the production of
I

toxins. Eiohards* medium was the bast for maximum toxin

production by A,gesami and C.gloeoaporioideB* Qgapete (Dox)»

potato dextrose and host extract dextrose media wero foiand

to be the best for toxin production by Q^lunata# B^theobromae

and P.oxysuorum f. sp. eesami. respectively. The production

of toxin by G.^loeoa-porioidea in Hichards* medium has been

reported by Shama and Sharma (1969) E3nd Karunakaran (1961) ♦

__j[, • The process of toxin production laay naturally be

influenced by the nutrients uMlissed by the fungus during its

growth and so the different types of media may cause changes

in the amount/nature of the toxins. But more detailed study

on the effect of different nutrients has to be conducted to

identify the effects of individual nutrient elements on

toxin production by different fungal pathogens. Such detailed

investigations may throw li^t on the mechanisms involved

in the diff^ential susoeptibility/resiBtame of different

varieties/crops to the same species of pathogen. The* information
I

emanating out of these studies may help in the resistance

breeding .programmes also.
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Both exo toxins aa v;ell as endo toxins v;ere produced

by all the five important fungal pathogens tested in the

present study. Increased production of endo toxin in Ctca^sici

was reported by Nair and Ramalcrishnan (1973). A similar

trend was seen in the present study also with respect to

C.gloeos-porioides cind A.sesami» But in the case of

B»theobromae^ C«lunata and F.ox.vsporuia f« sp« sesami, it was

found that more of exo toxin vjas produced than endo toxin*

The reaction of different varieties of sesamum in response to

the application of fungal toxins is an indication of their-,

resistance/susceptibility which could be successfully utilized
in the large scale screening programmes as is being done in

the case of many other crop plants. While conducting studies

on the effect of toxins produced by Cylindogcladium quinqueseptatum

on clove plants Sulochana (1980) observed that as the incubation

period of toxin on the plant increasesj there was a proportionate

increase in length of lesion. Similar were the observations

recorded in the present study also vjith all the five fungi

tested. The culture filtrates of the five important fungal

pathogens of sesamum uere found to inhibit the germination of

the spores of fungi. Culture filtrates of A.sesaml and

C.gloeos-porioides were found to cause maximum inhibition of

germination of spores of C.gloeosT)orioides. The inhibition of
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germination of spores of C»gloeospDrioides by the cultxire

filtrate of Ct^loeospogioides itself has been reported by

Sharma and Sharma (1969)# Maxiimim inhibition of spore

germination of C.lunata was observed in the cultiare filtrates

of B.theobromae and "P^oxysrioi^ f. sp» aeaaal> Culttire

filtrates ot B#theobromaG and G.lmiata were natnrolly fotind to

cause maximum inhibition of gerisination of the spores of each

other* The inhibitoxy action-of the toadns produced by fungal

pathogens on.the gemdjoation of spores of fungi vis a vis the'

incidence of fungal diseases in oesairrum needs detailed

investigation#
f

Survival of the five leaf spot fungi varied from 3 to 11

months# The shortest period of survival was observed for A^sesaoi

and longest for F.oscvsporum f« sp* sesami, both in plant

debris as well as in infested soil. Duration of survival of

the other three fungal pathogens was in between these«

Hesults of the investigations carried out with G.faloatTaa by

Cliona and Jfariani (1952) were more or less similar to those

of the present study v;ith 0 .gloeosporjoides«

:F#03ivsporum f. sp» sesami. is a predominimt^y aoil-bome plant

pathogen whose suzvival in soil is Imown to e:ctend for several

months even under very much unfavourable environmental conditions#
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In the present study P^oxyeporum f • sp. seaomt was found to

survive in the soil up to 11 months. The comparatively long

duration of survival of F^oxyBiaoinaia f« sp^ sesami con be

explained as due to its very high competitive saprophytic

ability4 Survival period of aH the fungal pathogcno,

except ^^oxysporuni f. sp# sesanil> is at the maxiumia for a

period of seven months only, which means that there exists a

gap of two to three months time before the next crop* But the

diseases caused by those pathogens ooctar dicing every yeor»

This indicates the importance of collateral hosts in the

perennatipn of the pathogens. Information on this aspect is

laolcins at present • Detailed investigations on these lines

may help to evolve satisfactory control measures to these

diseases*

Among the six fun^^cides tested 5^ vitro against the

five fungal pathogens, Bavistin was found to be the most

effective fungicide* Bordeaux mixture at 10»000 ppm also

caused complete inhibition of A.sesami. G«^loeost)orioides ond

and P^oxysporm f• sp. sesami, Dithane M-45 also at higher

concentrations was very effective in completely inhibiting

the growth of all the fuzigi except F«ox.vaT?Qi^m f • sp. sesami, -

Captafol, Pytolan and Hinosan showed varying effects against

the test fungi. Eventhough there are reports sts^ting that
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Bavlstin is not effective against A.seeami and C,lunata

(Kumar and Singh, 1984-) in the present stiady it was found

very, effective against these fungi also. Batil (19^)

reported contsrol of Altemarla altegaata by seed treatment

with Bavistin. Similarly, Kolobkov and Sidorov (1976) got

good control of Alternaria sp» on barley by seed treatment#

Three fungicides, vis., Bavistin, Bordeaux mixture and

Dithane M'-45 at two concaitrations each were tested against

the five leaf spot diseases in a field experiment and it was

found that Bavistin at 250 and 500 ppm was every, effective

against all the five leaf spot diseases in the field also

and this fungicide was better than the other two which were

also effective. The effectiveness of Bordeatix mixture ond

Hithane Z-78 in controlling Alternaria bli^t of sesomum is

well documented (Samuel £t al., 1971)* Mathur and Jhamaria (1975)

reported that Bavistin was effective in protecting safflower

seedlings frcsa foliavdiseases caused by Fusarium pis!

Altemaria carthami» In the present study Bavistin was found

to be very effective against all the five leaf spot diseases

inclining those caused by A.sesami and G.lunata, This may

probably due to the fact that apart from fungicidal properties

benzimidaaoles have cytokiioin like and phytoalexin ^inducin^

properties on plants (Skene, 1972; Thomas, 1974). This might

have improved general vigour and resistanoe of the plants
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thereby indirectly contributing to the better yield end

reduced incidence of the diseases,

•Evonthou^ Besanmiri crop is affected by g nximber of

diseases, precise asBesaments have not yet been made on the

losses caused by most of the diseases. In the present study
yield loss was also estimated from the field experiment on

the fvjngicidal control of the five leaf spot diseases of "

sesamum# The trend in the yield loss estimated on 1000 seed

weight basis as well as on par plot yield basis was the same>
i*e,, maximum. reduction was caused by A•aesami and least

^©^''totion by Q*lunata and C«gloeosporioidea was also foimd

to be as destructive as A^gesaai, Bavistin spray was found

to give high yield when compared with Bordeaux mixture and

Pi thane M-45, Siddaramaiah et al. (1981) reported that

A,s_esami caused significant reduction in the weight of

seaamum seeds. The difference in the yield from Bavistin

sprays and unsprayed plots inoculated with was

about 30 per centt The additional expenditure increased in

this plant protection operation will be far less than the

economic gain achieved by the increased yield*

The maximum stem infection of sessmum plants was

caused by C.gloeosporioidea followed by A^sescuai,
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F.oxvGPorum f, sp« sesami caused tho least, percentage of stem

infection while it was responsible for moxiraum pod infection#

A»aeaaiai was next to P«aflEysportna f. sp* .eesami in causing

pod infection* toximum reduction in the percentage of healthy

leaves was caused by F.oxys-portM f. sp. aeaami and the least

reduction in this case also was by C,ltmata. The incidence of

powdery laildGw waa masimum Mn plants inoculated with B,tfaeobromae

and it was least in plants inoculated with A.^seaami* This

indicates, that eventhou^ the yield reduction caused by

B.theobromae was comparatively not TOiy serioust infection by

this fungas moy cause more incidence of powdery mildew which

will in turn cause serious damage to the crop. In general^

Bavistin at 250 ppm as well as 500 pjaa. was very effective in

controlling all these fungeil diseases^ except powdery mildew*

In the case of powdery mildew none of the fungicides tested

could control the disease in an effective manner.

Since Bavistin was found to be the most effective fungicide

for the control of all the fungal diseases investigated in the

present study, its residues were also estimated. 1}he residues of

Bavistin as estimated as oarbendaaim, after spraying Bavistin

oven at the higher dose of 500 ppm were below the maximum

residue limit for oil seeds (Parmer, et ^,5 1968)! in pods after
second week of spraying
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The influence of fungicidal sprays on the quality of

aescmnm oil as indicated by the change© in the acid value»

iodine value end eaponification value was also assessed# Acid

value of an oil is a measure of the free fatty aoid content in

the oil and so a reduced acid value indicates an improvement

in the quality of oil, Bavistin was found to reduce the acid

value, while Bordeaux aisture and Dithane M-45 caused on

increase. Iodine value is a measure of the amount of unsaturated

fatty acids and therefore an increase in this value ia a

desirable quality of an oil. "She iodine values of oil from the

eesamum plants sprayed with all the three fuiJgicidOB in the

^ present study were less than that of the control, bub the
reduction was not significant in the case of any treatment.

Saponification value ia an indication of low molecular weight

fatty acids and hence a reduced saponification value is a

measure of better quality of oil. In the jjresent study the

saponification value was the least in the case of Baviatin

250 p£»it v;hile all the other treatments caused an increase

in this value evonthough these changes yere not datiatically

significant.
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Oil yield of sesannaia was also found to be influenced by

ajpplicatlon of the fui^cldes. Bavistin at 250 and 500 ppn

caused si^f^ant increase in the yield of oil. Hherefore,

considering the aspect^ of diae^o. control, fungicide
. \

reaidues, oil quality^ yield, etc,9 Bavistin at 250 p^aa can be

regarded, in general, as a very effective fungicide for the

control of the five important leaf spot diseases subjected to

investigations in the present study.

Among the ten sesoaiuiii varieties screened for

rosistonce against the five leaf spot fungi, five varieties

were found to be resistant/tolerant to different fungi.

These were Si-?44» Si->866, SayaralculoEi-2, Trivandrum local

and Korth Kerala local No ,24.
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6. SUMMARY

A survey was conduotefi to study th© occurreaoe of

various fungal diseases affecting sesaaraa crop in Kerala#

Twelve fungal diseases affecting the crop in Kerala were

.^described*

Poudery mildew caused by Ad^aTJoriua acGnthosif^ermi (CMdd«)

Subraa,

2» Iieaf spot/leaf blight caused b.v Altemarla sesaEii (Kaw,)Mohanty
and B^era

3 • Iieaf spot caused by Botryodi-plodia tXisobromae Pat •

4» I«eaf spot caused by Cercoa-pora apii Free,

5^ Iieaf spot caused by Colletotriohua gloeosporioides (Pen?,)
Pens. & Saco.

6, Leaf sj^ot caused by Corvnespore oassiicQla (Berk and Curti.)Wei.

7 • leaf spot caused by Curvularia lunata (Wakker) BoedJJi

8# leaf spot/wilt caused by Puoarluni oxysuorum f» op, sesami Sohl.

9 • Leaf spot/bli^t caused by Helmiatliogporium aesaml Miyake

10. Leaf spot caused by Pestalotia sp,

11. St^ rot/root rot/leaf blight caused by Phytophthora x)araaitioa
var, sesoiai Dastur^

12. Collar rot/stem rot caused by Bhizootonla batatloola (Taub.)
Butlr

The leaf spot diseases caused by B.theobromae and

Pestalotia spi» are first records*
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Detailed studies on five important diseases caused by

Agsesaiaia -0«/5cloeoBPorioidea^ C»lunGta> B>theobroinae and

F*02cyaporani 8p» sesasii were carried out since they are

found serious in all the sesamum growing areas in Kerala,

Germination of sesamum seeds from diseased plmta was

foiind to be reduced considerably and maximum inhibition
t

(57»76 per cent) was observed in seeds from pods infected

with A.sesBmi • The common seed-borne fungi from sesamum seeds

were RhizoTms niCTicans^ Asipergillua flaims> A,niger and
0

Mu'cor h^emalis.

Entry of Alteinaria sesomi, C,gloeOBPOrloides and

B,theobromae was observed to be by direct penetration while

stomatal entry was noticed in 0>lunata and F.oxyspomm f»op,seg^Li

Histopathological studies of sesamum leaves infected

by the five species of fungi showed that invasion of the fungi

caused various types of alterations of the host tissues depending

upon the organims.
A

Eechards* medium was the best for toxin production by
A^aesami and C>gloeoaporioidesiLv Csapek (ios^and potato

dextrose media were found equally suitable for the toxin



155

production by c,lunata> Potato dextrose and host leaf extract

dextrose media were most suitable for the production of toxic

metabolites by B.theobromae and l^.oxysporuci f• sp* seaami

respectively.

The exo and endo toxin x?2?oduction capacity varied with

different species of the organisms. In A^sesami.

C.gloeosTJorioides and B.theobromae endo toxin production was

more than that of exo toxin whereas, in 0 »lunata and
• < • *

Ftoxysporma f. sp. sesami the exo toxin production was higher.

The culture filtrates of A.aesaial and C.gloeoaporioidea

caused maximuni inhibition of spore germination of

_C.gloeoBporioides while in C.lunata culture filtrates of

B.theobromae and F.oxysporum f• sp« sesami caused maximum

inhibition of spore gearmination.

A.sesami could survive up to three months and

C.gloeosporioides and C.lunata for four months and B.theobromae

and F.oxvs'porum f. sp. seaomi up to eleven months.

Is vitro evaluation of fungicides revealed thatt

in general, Baviatinn Bordeaux mixture and Mthan© H-45 were

superior to all the other fungicides tested in inhibiting the

growth of the five species of leaf spot fungi •
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Pield evaluation of the above three fungicides showed

that Bavistin i-?as the best and coxild give aatisfaotory control

of all the five fmgal diseases.

I'laxiinwia percentage of stem infection was caused by

G»gloeosporioides while F^osys'porua f« sp« aesami caused

maxiEmm pod infection* lUhe incidence of powdery mildex^ was

found msimiaa in plants infected with B*theobromae,

Hesidue eaiialysia of sesoimm leaves aiad pods sprayed

. with Bavistin was carried out and it was fotand that the

residue levels of carbeaadaaim were well below the mnsimuia

residue level fized*

Acid value, iodine value and saponification TOlue of

sesamum oil from fungicide treated plants were estimated.

Bavietin alone caused a reduction in the acid value while

iodine value vsoq reduced by all the fungicides. Application

of fungicides resulted in a general increase in saponification

value#

Application of fungicides significantly influenced the

oil yield of sesanmsi, Baviatin at both the concentrations

tested (250 and 500 ppm) increased the yield considerably«
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Hence, Bavistin can be considered qd on effective fungicide

in checking the inportant leaf apot diseases of gesoEnM.

Among the ten varieties screened against the five

leaf spot fungi. Si.866, KayoEilculQm-a, Si.44^ Trivandruia

local and Korth Kerala local No #24- were found resistant/

toleimt than the other varieties as they showed positive

responses of disease resistance to the three characters

studied, viz., disease index, percentage of stem infection

and" pod infection# •
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APPEI^DIX

I» Solid medim

Ogapefc (Boy) agar

•Mg SO^ 7 HgO 0.50 s
K 3?d^ V 1.00 g
Kcl 0.50 s

SO^ .. 0.01 g
JTa NO^ .. 2.00 g
Sucrose 30.00 g
•Agar cigor .. 20.00 g
Distilled water «» 1000.00 ml

pH •• 6*5

II* Lit^-uid media

Host leaf extract medixnn

• Sesamm leaves . . 200.00 g
Distilled water •• 1000.00 ml

Host leaf extract dextrose meditna

Sesamum leartree .» 200.00 g
Destrose ,4 20.00 g
Distilled water 1000.00 ml

Richards' medim

K NOj ♦. 10.00 g
KflgBO^ 5.00 g

^ MgSO^. TllgO 2.50 s
FeC^l^ tn 0.02 g
Sucrose ,» 50.00 g
Distilled water .• 1000.00 ml

«« 6«6 — 7«2
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APParoix I (ccjBtd.)

Cgarek (iaox>Meaima

MS 30^. 7i^0 .. 0.50 6
PO^ *. 1.00 s

Kol *• 0.50 g

Pa SO^ •• 0.01 6
tTa nOj .* 2.00 s
SuoroBs • • •• 30.00 g

Bistilled watar »» 1000.00 bI
..6.5

Potato dastroee medtoia

Pealed aiui oUood potato .. 200.00 g
Bejctroije ». 20.00 g

DisttUea water .» 1000.00 ol

^ .. 6.0 - 6,5
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Only li'mited information is currently available on

the fungal diseases of sesamum in Kerala. During the course

of the present study 12 fungal diseases could be identified

and among theae^ leaf spots caused by Botrvodiolodia theobromoe

and Peatalotia sp. are new records.

Investigaiiions vjere carried out to find out the losses

caused by the major fungal pathogens, viia., Altemaria sesami.

Colletotriclmm gloeosTJorioidea. Curvularia lunata.

Botryodiploida theobromae and Fusorlum oyys^orimi f, sp, geaami,

Iioss estimation studies conducted revealed ths-t all the above

fungi reduced the yield considerably.

Rhizotms ni^icons, AsTJer^glllua flavus* A.niKer and

I'haoor haeffialie uere the common fimgi found associated with

sesamum aeeds.

Mode of entrye histopathology and toxin studies were

conducted with the five major fungal pathogens. These varied

with different organisms.

Survival ability of the five species of fungi ranged

from three nonths in Aosesami to eleven months in Botheobromae

and g^oxysporum f. sp, sesoml»
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In. vitro evaluation of fungloidesB in general# revealed

that, Bavistin# Bordeaux mixture and Dithane M-45 were superior

to the other fungicides tested^" oiid in the field experiment

Bavistin was found to be the best.

The residue levels of oarbendaaim on Bavistin sprayed

eesamxam leaves cmd pods were below the maxiisum residue level

fixed•

Application of fungicides caused alterations in the

acid value, iodine value and saponification value of

sesamuci oil«

Bavistin was found to be the most efficient as well as

economical iPungicide in controlling the leaf spot diseasesof

ossaarum*

Varietal screening trials shovied Si .866, KayaiBkulaBi-2,

Si .44s "l^rivandrua local and PJorth Kerala local No.24 as

resistant/tolerant varieties against the five species of fungi
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