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INTRODUCT ION

Medicinal plants constitute & group of industrially
important ¢rops which provide appreciable income to the
country by way of exporis. Many beneficial drugs are
derived directly from planis or from chemical blues-prints
obtained from plant products. Over 400 species of plants
are used for the commercial preparation of beneficial drugs.
In India, the use of various parts of soveral medicinal
plants to cure specific ailments has been in vague from
ancient times in our indigencus medicine., It is estimated
that about 75 per cent of the people in the Thirzd World

countries still rely on herbal preparations.

In India, this group of crops did not zreceive the
scientific attention they deserve until the Indian Council
of Agriculiural Research launched an All India Cowordinated
Project on Medicinal and Aromatic Plants, Even now the
full potential of these crops has not been scientifically
exploited.

Kerala is known to be a xich source of medicinal
plants, Many of these occur in wild or semi-wild state in
the State, with a rich genetic diversiiy, Due to the humid

climatic conditions, the occurrence of diseases, particularly



fungal diseases, has become a major constraint in the

commercial cultivation of medicinal plants in Kerala.

EBased on the foregoing considerations and in view
of the national priorities for the cultivation and utili-
zation of medicinal plants, the present investigation has

boon underiaken with the following objectives:

1. Survey of the fungal dissases of lmportant medicinal
plants cultivated in Kerala.

2, Study the symptomatology of the diseases,

3. Study the morphology and pathogenicitiy of the

pathogens.

4, In vitro evaluation of fungicides against fungi

causing diseases im medicinal plants,

The results obtained are presented in this

dissertation.
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REVIEW OF LITEBATURE

Acorus cgalamus Linn.

The first record of a fungal pathogen on this host
in India was made by Rabenhorst {1878) who reported the

occurrence of Gryptosporium calami on tho leaves of Acorus

calamus from Calcutta,

Rust caused by Uromyces acori was reported by

Ramakrishnan and Rangaswami (1948) from Ooty., Later,
Hangaswami gt al {1970) reported Uromyces sparganii sub sp.

asiaticus on this plant from Qoty.

Pandotra and Ganguly (1964a) reported Ramularia

argmatici on the leaves of A. galamus from Jammu,

Gupta (1974) recorded Stagonospora groveri on A.

calamus from Hissar,

Adhatoda beddomei Nees.

Dietel (1906} recorded Chnoopsora butleri on the

leaves of Adhatoda vasica from Dehradun and Kumaon in U.P.

Sydow and Butler (1906) reported Aegcidium adhatodae

on the leaves of_A. vasica from Dehradun.

Chona and Munjal (1955) reported Septoria adhatodae
on this plant from New Delhi.



Chownghury (1955} reported the o¢currence of

GCercospora adhatodae on the leaves of A, vasica from Assam,.

Munjal and Gill (1962) reported a leaf spot of
Adhatoda sp. caused by Corynespora cassiiceola from Assam.

Pavgi and Singh {1965) reported this fungus on the leaves
of Adhatoda sp. from Kulu Yalley in Himachal Pradesh,

Pandotra and Ganguly (1964b) 1n their study on fungil on
medicinal and aromatic plants in north west Himalayss,
reported the incidence of a lsaf spot of A. vasica caused

by Phyllosticta vasicae.

lukherjee and Kapoor (1969} recorded Rhytidhysterium
zufulum and Didvmosphaeria mulleri on the twigs of_Adhatoda

¥Yasica from New Delhi, Further, they (Kapoor and Mukherjee,

1969) reported Neciria flavoviridis on the twigs of A. vasica

from New Delhi,

Rangaswamy gt al (1970) reported a leaf spot of A,
vasica caused by Cercospora adhatodae from Mysore,

Shreemali (1972) reported Phoma vasicae on the twigs

of A. vasica from Jodhpur in Rajasthan.

Manoharachary gt al {1973) reported that hspergillus

Sp., Alternaria alternata, Bhizopus arrhizus, Curvularia

lunata (Cochliobolus lunatus), Penicillium sp., and




Sclerotium oryzae (Magnaporthe salvinii) were commonly

present on the seeds of A, vasica in Hyderabad,

Roy (1976) reported the accurrence of Alternaria

alternata, Chaetomium glcbosum, Colletotrichum capsici,

boiryodiplodia theobromae, Nidgrospora gryzae and Drechslera
speciterum on k. ¥asics fwom Bhagalpur, U.P.

Gupta (1987) reportcd Periconia byssoides on the

leaves of_Aghatoda sp. from Goxrakhpur, U.P.

o pathogenic fungus has been recorded on Adhatoda
beddomed till date,

=2

Asparagus officinalis Linn.

Caooke (1878) first roported the occurrence of

Asperaillus phaeocephalus on the reots of Asparagus Tacemosus
from Madras.

Sydow and Butler (1911) recorded Leptosphasria indica
on the fading leaves of this plant from Wynad,

Sydow and Mc Rae (1929) recorded Cezcospora asparagi

on the leaves and stem of A. gfficinalils.

A stem disease of A, gfficinalis caused by Phoma

asparagi was reported by Keshwala (1936).
Thirumalachar (1947) recorded a rust disease of

ASparagus sp. caused by Puccinia phyllocladiae from Mysore.




Marras and Servazzi (1971) have made a detailed

study of the Fusarium diseases of A, officinalis occuring

Lo

in Sardinia. These included diseases caused by EF. oxysporum
f.sp. asparagi, F. moniliforme (Gibberella fujikurei) and

E. roscum,

Shreemali (1973} reported the occurrence of

Microdiplodia mimusopsidicola and Phomopsis aremariae on
A. officinalig.

Sohi gt al (1975) reported stem blight of A.
officinalis caused by Phomonsis asparagi from Bangalore,

Kontaxis (1977) reported a rust of Asparaqus sp.,

caused by Puccinia asparaqi, from California, U.S.A.

Suzui (1978) made extensive studies on the ecology

and control of asparagus violet root rot caused by Helicobasi

dium mompa in Japan,

Johnston gt al (1979) reported Fusarium exysporum

f.sp. asparagi and £. poniliforme (Gibberella fujikuroi) as
the cause of stem and crown rot and asparagus decline in

New Jersey, U.S.A.

Saito et al (1960) made extensive studies on
Sglerotium sp., the causal fungus of a root rot disezge of

esculent asparagus in Japan.



Pucple spot, a disease of young asparagus spears,

caused by Stemphvlium vesiecarium was reported by Lacy(1982)

from East Lansing, U.S.A. The same pathogen was reported

by Blanecard gt al (1984) from Franse.

Gindrat gt al (1984) reported a severe leaf blight
of asparaqus sp., caused by Stemphylium botryosum (2leospora

herbarum), from Nyon in Switzerland.

Tripathi (1985) reported Cercospora zsparagi and
Phomopsis asparagl on asparaqus $p. from Garhwal liills,
Srinagar.

Tu (1985), during investigations on the major disease
of asparagus and their comtrol in Taiwan, reported a leaf
biight caused by Cercospora asparagi and stem blight caused
by Phoma aspsragi.

Catharanthus roseus G.Don.(=Vinea rosea Linn.)

Mundkur (1938) recorded Leveillula taurica on Vineca

pusilla from Coimbatore, Tamil Nadu,

iaheskar (1967) recorded Colletotrichum sp. on the

leaves and petiole of ¥, rosea from Poona, Maharashtra.

Singh gt al (1967) reported a severe leaf spot of
this host, caused py Myrethecium roridum.

Chakravarty et al (1976), in their investigations on

the pathological problems in the culiivation of Y. rosea,



described a damping~off caused by Pythium debarvanum and
Sclerotium xolfsii from Kalyani, West Bengal.

Balasubramanian and Bhama (1977) reporied a leaf spot

disease of Catharanthus roseus, caused by Rhizoctonia soiani,

from Madras.,

Janarcdhanan et al (1977) reported ihat nearly 80 per

cent of Vinca rosea plants in the experimental plots of the
Central Indian Medicinal Plants Organisation, Lucknow, were
affected by a severe die-back disesss, caused by Pythium
butleri.

Reir (1977) zeporied a foliage blight of V. rpsea
from Southern California, caused by Phybtophthora nicotianae
var. parasitica.

Tiwarl et al (1978) recorded twig blight and leaf
spot diseases of Catharanthus zosgus, caused by Collsto-

trichum dematium, Macrophomina phaseolina and Phyllosticta
vincaewmajoris, from Jabalpur, Madhya Fradesh.

Sridhar (1979) in his study on the fungel diseasos of
medicinal and aromatic plants repoxted a stem rot of Vinea

rosea, ecaused by Sclerovium rolfsii, from Bangalore.

Rao and Pandey (9980} reported a shoot blight of this
plant from Poona, Maharashtra, caused by Ophicbolus
cathranthicola,.




A leaf spot disease of Cathranthus roseus, caused

by Colletotrichum gloeosporioides, was reported from

Vellayani, Kerala, by Santhakumari (1980}.

Padmakumary et al (1981) reported a leaf blight
disease of C, roseus, caused by Fusarium oxysporum from

Vellayani, Kerala.

A leaf spot disezses of C. roseus, caused by
Alternaria alternata, was recorded from the National
Botanic Research Institute, Lucknow {Goyal and Pathak,1982),

Narendrappa and Siddaramalah (1985) recorded a wilt

of C. zoseus, caused by Fusarlum udum var. cajani, from

Dharwad, Karnataka.

Gescinium fenestratum Colebr,

There is no record of pathogenic fungi on Coscinium

fenestratum,.

Costus speciosus (Koenig.)Sm.

Salam gt al (1958) recorded Piricularia sp. on the

leaves of Costus speciosus from Hyderabad,”

Rao (1964) reported Helicomina costi on the leaves
of this plant from Hyderabad.

Mailum and Divinagracia (1969) reported that
Phyllosticta zingiberi, the causal agent of leaf spot of
ginger, can infect the leaves of C. speciosus also.
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Gupta et al (1978) recorded a leaf blight disease
of this plant from Lucknow, caused by Drechslera maydis,

the imperfect state of Gochliobolus heterostrophus.

Thakur gt al (1978) reported a rhizome rot of this
medicinal plant from the Regional Research Laboratory,

Jammu~Tawi, caused by Pythium spinosum,

A damping-off disease of &, gspeciogsus, causad by
Pythium bitleri, wdas reperted from Lucknow (Sattar et al
197%a), A leaf blight, caused by Phytophthora nicotianae

var, picotianae, was also reported by the authors(Sattar et al
1979b, .

Kumar et al (1980) reporied that the seed myecoflora

of C. speciosus include Fusarium gxysporum, E. semitectum,

E. equiseti, E. moniliforme vac. subglutinans, E. fusaroides,

Aspergillus niger, Penicillium chrysogenum, Phomopsis Sp.,
Curvularia state of Cochliobolus lunatus, Chaetomium

Slobosum, Gloegsporium sp. and jMucor civcinelloides.

Thakur gt al (1980) made a detailed study of a leaf
blight of this plant, caused by Qurvularia prasadii, from
Jammu Tawi,

Shukla et al (1982) recorded a seedling blight,

caused by Bhizoctonia solani, from Lucknow. A leaf spot

caused by Drechsiera rosirata was also reported by the

authors {Shukla et a3,%983)
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Singh et al (1984) recorded a leaf spot caused by
Phagoisariopsis cestusae from Gorakhpur,

Holostemma adakodien i.Br.

There is no record of any pathogenic fungus on

Holostemma adakoedien.

Piumbago indica (=P.roses)Linn.

Rao (1963) in studies on the genus Phyllosticta in
India, recorded Phyllosticta plumbaginicola on Plumbago
zeylanica,

Ponnappa {1970a) reported Phyllestictina plumbaginis
on the leaves of 2. zeylanica, from Bangalore. Phyllosticta sp.

and Pithomyces chartarum also were reported by the author
(Ponnappa, 1970b).

Sharma and Agarwal (1974) in their studies en the
fungi causing plant diseases at Jabalpur, Madhya Pradesh,
recorded a leaf spoi of P« zeylaniga, caused by Alternaria
plumbaginea.

No pathogenic fungus has been recorded on Plumbagg

indica.

Rauwolfia serpentina Henth. ex Kurz.

Ramakrishnan and Ramakrishnan (1950) reported the

occurrence of @ycosphaerella rauwolfiae on the leaves of

Rauwolfia serpentina in Walayar, Kerala.
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Chandra (1955) zecorded a leaf spot of this
medicinal plant, caused by Alternaria sp., and a leaf
biloteh, caused by Cercospora sp. (Chandra, 1957) from
Lucknow, U.P.

Mohanty and Addy (1957) reported Cercospora rauwolfiae,
causing leaf spot of R. serpentina in Bhubaneswar, Orissa,
Later, a target leaf spoi, caused by Corynespora cassiicola,

was also reporied (Mohanty, 1958).

Ganguly and Pandotra (1962) reported a wilt caused
by Eusarium sp.,leaf blight and bud rot caused by Alternaria
tenuis, and a powdery mlildew c¢aused by Leveillula taurica,

from Jammu and Kashmir, Janardhanan et al (1964) reported
Fusarium oxysporum f. sp. zauwolfiae, causing wilt of R.
serpentina in Jammu and Kashmly. A leaf spot discase,

caused by Epicoccum nigrum, was recorded from Allahabad, U.P.
{Seivastava, 1964),

Varagarajan (1964a) reported a leaf spot of Rauwslfia
serpentina caused by Peliicuiaria filamentoss from Gujarat,

An anthracnose caused by Celletotrichum glceosporigides
was also reported from Mexico {Varadarajan, 1964b). Later,

he (Varadarajan, 1956} recorded a leaf spot and premature
defoliation, caused by Curyularia lunsta from Gujarat.

l
|

1
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Biharilal and Tandor (1967) recorded a leaf spot
disease of R. sé¢rpentina, caused by Colletotrichum capsici
from Allahabad, U.P. Lele and Asha Ram {1968) studied a
die-back disease of this plant caused by Colletotrichum

dematium

Padma and Mukherjee (1972) isolated Fusarium sp.,
Pestalotia monorhinea, Gligcladium rosegegriseum and
Solletotrichum dematlum from the rhizoplane of Rauwclfia
serpentina.

2pilanthes acmella Linn,

Thirumalachar and Govindu (1954), during studies
on ihe morpholegical and cytological characters of a
bisporidial species of Endophyllum, recoxrded E. spilanthus
on the leaves of 3pilanthes acmella from Hebbal, Karnataka,

Ramakrishnan (1959) recorded Aecidium gpilanthis,
infeeting the leaves of Spilanthes acmella in Valparai
and Annamalai, Tamil Nadu,

Evaluation of fungicides

rendrix gt al (1947) was able to control mange anthra-
cnose, caused by Golletotrichum eosporioides, by spraying
copper fungicides such as Bordeaux mixture, Burgundy mixture,
basic copper sulphate, cuprous oxlde and copper oxychloride.
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Tandon and Agarwala (1954) reported satisfactory
control of die~back of guava plants, caused by Gloeosporium
sidii, by the application of 3:3:50 Bordeaux mixiture and

0,33 per cent Perenox.

Sijpesteijn and Janssen (1958) reported that
Glomerella singulata was found to be sensitive to 1:2
copper dimethyl dithiocarbamate.

Tandon and Singh {1968) found that mango anthracnose,
caused by Colletotrichum gloeosporioides, could be effece
tively controlled by spraying the trees with Zineb or

Bordeaux mixture (4:4:50), They repoxrted that Bordeausx
mixture (1:%:50), Fytelan (0.3 per cent) and Fungicopper
(0.3 per cent) reduced the incidence of guava anthracnose,
caused by Colletotrichum glgeosporioides (Tandon and Singh,
1969) .

Mendoza (1977) reporied that application of Daconil
75 WP, Dithane M~45 or Maneb at fruiteset and 10 days before
harvest gave good control of Colletotrichum gloeosporioides,
causing preharvest anthracnose of mango,

Abul Hasan gt al (1978) recorded considerable inhibiw

tion of radial growth of Colletotrichum lageparium with 0,3

per cent Dithane M-45 and 0,3 per cent Ziram.



15

Khanna and Chandra {1978), in their studies on

Jeaf blight of Rosa indieca and Cinnamomum camphora caused

by Glomerella cingulata, obtained good control with
Difolatan and Benlate,

In spraying trials, Mishra and Siradhana (1978)
recorded effective control of Colletotrichum graminicolum
causing anthracnose of sorghum, with Benlate, Difolatan

and Bavistin.

Singh and Jain {1978) reported that Bavistin was
the best among 14 fungicides tested oy them, in inhibiting
the linear growih of Golletotrichum lagenarium,

Solel and Oren (1978) reported that among the
fungicides bioassayed against Colletotrichum gloeosporioides

causing anthracncse of citrus frulis, Bordeaux mixture was
the most effective copper compound; organic compounds like
Captafol, Captan, Chlorothalonil, Maneb and Mancozeb were

alse very effective,

Chauhan et al (1980) reported that, in field spray-
ing, best control of anthracnose of bottlegourd, caused by
Colletotzichum lagenarium, was achieved with Difolatan,
followed by Bavistin, Blitox and Dithane M~45 when sprayed

at 0.2 per cent conceniration of active ingredient,
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In laboratory evaluation of funglcides, Karunakaran
{1981) reported that Bordeaux mixture {5000 ppm), Fytolan
(3000 ppm) and Dithane Z~78(300C ppm) completely inhibited
the growth of Colletotrichum alososporioides., In the field
evaluation, he obtalned considerable reduction in the
percantage of leaf spot and twig blight of clove, shetwhole
disease of nutmeg and die~back disease of cinnamon, all
caused by Colletotrichum oloeosporioides, with Bordeaux
mixture ( 1 per cent), Dithane Z~78 (0.3 per cent) and
Fytelan {0.3 per cent).

Sindhan and Bose (1981) in their evaluation of fungi-
cides against anthraenose of French bean, caused by
Colletotrichum lindemuthianum, reported that Bavistin
{0.07% per cent}, Zirem (0.2 per cent) Dithane M-45 {0,2
per cent} and Blitox (0.2 per cent) reduced the disease
incidence significantly over eontrol.

Sohi and Rawal (7984) reported that in the field
tests to control anthkracnose of cowpea, Caused by
Colletotrichum lindemuthisnum, Bavistin (0.2 per cent)
was the best treatment, Dithane ¥M=45 (0.2 per cent) also gave
satisfaciory control, whereas Blitox (0.5 per cent) was
not at all effective.

Kumay and Srivastava (1985) repozrted that Colletotrichy
graminicola, a seed-bornme pathogen of plgeon pea, was
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effectively controlled by treatment with Agrosan-GN,
Bavisilin, Difolatan, Captan, Vitavax and Dithane M43,

Varasarajan (1966) recommended 2 %o 3 sprayings
with Bordeaux mixture during South~west monsoon for the
cantrol of leaf spot and premature defoliation of Rauwolfia

serpentina, caused by Cuxvularia lunata.

In the laboratory evaluation of fungicides against

Curvularia eragrosvidis, causing leal blight of pineapple,

Saikia (1982) oblained complete innhibition of growth of
the fungus with Cumen (1000 ppm). Biitex {4000 ppm) and
Lithane =45 (2000 pum) alsc gave satisfacitory inhibition
of growth,

Zamorski ona Bielska (1983) noted that under in viiro
conditions, Gaptafel was highly lexic to Curvularia
irifolil f.sp. gladioli,
Kumaz and Srivastava (1985} reported that Curvularia
allescens, a seed=-borne pathogen of pigeon pea, was
effectively controlled by itreatmeni with Agrosan<GN, Bavistin,
Difolatan, Captan, Vitavax and Dithane M-45,

Thakur et al (1985) reported that, in laboratory
evaluation of fungicides against Curvularis prasadii,

causing leaf blight of Costus speciosus, Benomyl was the most

effective fungicide, followed by Triforine., Copper oxy-

chloride also gave encouraging results,
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Hewhall {1948) reported that spores of Diplodia
itheobromae fron infected cocoa pods were effectively
inhibited by Bordeaux mixture, Phygon, Zerlate, Yellow
Cupracide and Fermate.

Laboratory studies by Srivastava and Tandon (1971)
revealed that copper fungiclides and dithiocarbamates were
ineffective against iselates of Bokryodiplodia theobromae
capsing fruit rot of citrus, guava, mango and sapodilla.

In the laboratory evaluation of fungicides against
Diplodia natalensis, infecting gusva fruits, Rajagopalan
and Wilson (1972a} obtained 100 per cent inhibitlon of

germination of singlewcelled spores of the fungus with
50 ppm Dithane M-45 in sterile, distilled water, whereas
the double celled spores required 100 ppm of the above
fungicide. Complete inhibition of growth was obtained at
3000 ppm of Dithane M-45. In field studies, they found
Ziride to be the most effective fungicide against the
disease (Rajagaopalan and Wilson, 1972b),

Prasad and Bilgrami (1973} zeported that in in vitro
trials, Ziram, Zerlate, Agrosan, F1it-406, Thiram, Betrocal
and Scdiummo~phenate were effective against Botrysdiplodia
theobromae causing fruit rot of chillies. Eight proprietary
copper fungicides, inclucing Fytolan and Blue copper, were
not effective against the fungus.
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Singh gt al (1977) recommended prophylatic
treatment with a copper based fungicide for the control
of twig blight amd pod blackening of cocca caused by
Betryodiplodia theobromae.

Vijayan (1978} reported that Dithane M-45 (100 ppm)

and Bavisiin {200 ppm) caused 400 per cent inhibition of
germination of single~celled spores of Botryediplodia
theobromae, Fytolan (200 ppm) also gave satisfactory

inhibition. Bavisiin (250 ppm) end Dithane M=45(1000 ppm)
completely inhibited the radial growth of the fungus.

Vijayan and Wilson {1980) reported that Rovral,
followed by Difclatan and Dithane M~45 gave good contrel
of charcoal pod rot of cocoa, caused by Botryoediplodia

‘theobromae.

Naseema (1981) obtained satisfactory inhibition of
radial growth of Botrvodiplodia theobromae with Dithane M-45

at 1000 ppm. Peterson (1981) repoxrted that infection of
new shoots of pines by Diplodia pinea was controlled by
two applications of Bordeaux mixture (8:8:100) at 2 weeks
interval,

Zengin (1978) reported that soil drenching of seed
beds with 1 per cent Bordeaux mixture gave good control of

damping~-off of Capsicum caused by Fusarium sp.
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Qadri, gt al (1982) reported that in n vitro trials,
Bavistin at 0.1 per cent, Ziride, Difolatan and Dithane [4-45
at 0.2 per cent concentrations inhibited the growth of
Fusarium oxysporum., Blitox at 0,2 per cent concentration was

not effective.

Nair and Menon {1983) recommended soil drenching of beds
with 1 per cent Bordeaux mixture for the contrsl of damping-
off disease of cashew caused by Fusarium sp., Bythlum sp.,
Phytophthora palmivora and Cylindrocladium scoparium.

Kalra and Sohi (1984) obtained considerable reduction
in the growth of Fusarium oxysporum in culture medium incorpoza:

ted with Difoclatan and Dithane M=45 at 0.2 per cent concentra-
tions.

Sharma and Jain (1984) reported that Dithane N=-45 and
Bavistin at 200 ppm concentrations were very effective in

inhibiting the radial growth of Fusarium moniliforme, E.

oxysporum f.sp. lini, E. oxysporum f.Sp. zingibepri and E.
oxvsporum £.,Sp., udum on Poiato dextrose agar medium,

Vrany gt al (1984) reported that Bavistin (1000 ppm)
completely inhibited the growth of Fusarium moniliforme on

Potato dextrose agar medium,




MATERIALS AND METHODS



21
MATERIALS AND METHODS

Isolation of fungi from infected plants

Infected parts of the following medicinal plants
were collected from College of Agriculture, Vellayani,
Tropical Botanic Gardens & Research Institute, Palode
and Post~Graduate cum~Research Centre in Ayurveda,
Poojappura in Trivandrum District,

1, Acorus calamus Linn, (Family - Araceae)

English - Swest flag
Malayalam - Vayambu, Vashampu

Dried rhizome of the plant is a tomic and carminative,
It possesses emetic and antispasmodic properties. It produces
bencficial results in cases of dyspepsia and chronic diarrhoea
(AnRon., 1948 and Nadkarni, 1954).

2, Adhatoda beddomei Nees, (Family = Acanthaceae)
Malayalam « Chittadalotakam.
It is a well known drug in the Ayurvedic¢ and Unani
systems of medicines and is recommended for a variety of
aiiments, such as bronchitis, asthma, fever and jaundice,

The leaves and roots are antispasmodic and efficacious in
coughs (Nadkarni, 1954).
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3, Asparagus officinalis Linn, (Family . Liliaceae)

English - Common asparagus
Malayalam - Satavari

The plant is a demulcent, diuretic, laxative,

cardiac sedative, toni¢ and aphrodisiac, Roots, ripe fruits
(seeds} and the whole plant are used medicinally, Roots
contain *asparagint*, which stimulates the kidneys. Roots
are mere diuretie than shoots, Root infusion is used against
Jjaundige and congestive torpor of liver. The water in which
asparagus has been boiled is good for the cure of rheumatism
(Anon., 1948 and Nadkarni, 1954).

4, Catharanthus roseus G.Don.(= Vinca rosea Linn,)
{Family « Apocyanaceae)
EBnglish = Periwinkle

HMalayalam ~ Nithyakalyani, Ushamalari

The plant has been used as a remedy for disbetes in
various paxts of India and South Africa. The juice of the
leaves is used against wasp stings. An infusion of the leaves
is given in the treatment of menorrhagia. Extracts of the
plants are used for the ireatment of leukemiaj the antie
leukemic activity resides in two alkaloids « leuresine and
vincaleukoblastin, obtained from the roots (Nadkarni, 1954),
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5. Coscinium fenestratum Colebr, (Family ~ Menispermaceae)

English « Tree turmeric

Malayalam - Maramanjal

Boots and stem of this plant are used medicinally.
Root is a stomachle and tonic, It is found to be useful
in debility, dyspepsia and fevers., It possesses antie-
septic properties and is used for dressing wounds and ulcers.
Dzcoction of the bark is used in the treatment of snake-bite
{Anon,, 1950 and Nadkarni, 1954).

6. Costus speciosus (Koenig.)Sm. (Family= Zingiberaceae)
Malayalam ~ Channakopva, Narunchana.

Roots of the plant are used as astringeni, stimulant,
anthelmintic and aphrodisiac, Also useful against catarrhal
fevers, coughs, dyspepsia, skin disesses, worms and snake
bites. It is a potent source of an important steroidal
sapogenin-diosgenin, which is used as a basic material for
the synthesis of cortisol steroid, sex hormones and oral
contraseptive pills (Anon., 1950 and Nadkarni, 1954),

7. Holostemma adakodien R.Br. (Family - Asclepiadaceae)

Malayslam ~ Adakodien, Adapathiyan.
The roots of this plant are reported to possess
c¢ooling, “tterative, tonic and lactative properties. Tuber
of the plant is used as a galactogogue. Roots, made into a
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paste, are applied in ophthalmia and orchitis., They are
also used in diabetes, gonorrhoea, coughs and stomache-ache
{Nadkarni, 1954 and Anon., 19592),

8, Plumbago indiea (= P. reosea) Linn, (Family - Plumbaginaceae

English « Rosewcoloured lead wort,
Malayalam - Chuvannakoduveli, Chethikaduvell,

Roots of the plant are used as vesicant and stimulant;
when tampered with }ittle bland oil is used as an external
application in rheumatism and paralytic affections, It is
a powerful sialogogue, remedy for secondary syphilis and
leprosy, The milky julce is useful in ophthalmla and scabies
{Nadkarni, 1954 and Chopra gt al, 1956).

9. Bauwolfia serpentina Benth, ex Kurz, (Family - Apocyanaceae

Malayalam = Sarpagandhi

Rauwolfia and its preparations are lmportant as anti-
hypertensives and as sedatives. It is employed for the
relief of various central nervous sysiem disorders, both
psyehic and motor, including anxiety states, excitement,
maniachal behaviour associated with psychosis, schizophzrenia,
insanity, insommia and epilepsy, Root extracts are used in
the treatment of diarrhoea and dysentery, and also as an
anthelmintic. The root is believed to stimulate uterine
contraction and is recommended for use in childwbirth in
difficult cases (Nadkarni, 1954 and Anon., 1969).
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10, Spilanthes acmella Linn, (Family -~ Compositae)

Malayalam - Akravu

Flowers ave made into a timcture and used to relieve
toothache. Seeds are used to produce salivation when the
mouth is dry. Spilanthol, obtained from flowers, has strong
logal anassthetic action (Nadkarni, 1954 and Anon., 1976).

The fungal pathogens were isolated from the discased
parts by routine mycological technique as deseribed here-
undexrs

The infected parts were cut into small bits, washed
‘theroughly in distilled water, surface sterilized in 0.1
per cent mercuric chloride solution for one to three minutes,
taken out and washed in three changes of sterile, distilled
water. These bits were then placed on sterile potato dextrose
agar (FDA) medium in 9 cm petridishes and incubated at room
temperature (26 £ 29C). when the fungal growth was visible,
mycelial bits were transferred to PDA slanis. The organisms
were then purified by sipgle spore isclation and maintained
on PDA slants,

Pathogenicity tests
(41) Znoculation on leaves

For inoculation studies, Six month old seedlings of

the respective medicinal plants raised in pots were used.
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The plants to be inoculated were kept in moist chamber,
made out of large polythene bag, for 24 hours before
inoculation,

The leaves were cleaned by swa%@ng with cotton wool
dipped in 0.1 per cent mercuric¢c chloride solution and then
washed with sterile water., Slight injury was given to the
leaves by genily puncturing with pins fixed on a cork disc.
Inoculations were conducted by spraying spore suspensions
of respectlive organisms, prepared in sterile water. A hand
atomizer was used for spraying the spore suspension. The
inoculated area was then covered with a small bit of cotton
wool soaked in sterile water, Control blants were also
maintained by spraying the punctured leaves with sterile
water. The inoculated and control plants were covered with
polythene bags for 48 to 72 hours in order %o maintain high
humidity. The polythene bags were then removed, and the test
plants were kept under shade., Observations were taken 5 to 10

days after inoculation.

{ii) Inoculation on stem

Three months old plants were kept in moist chamber for
24 hours before inoculation,

The base 0f the stem near soll level was cleaned by
wiping with cotton wool dipped in 0.1 per cent mercurile

chloride solution and then washed with sterile water,
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Injury to the cleaned portion of the stem was given by
puncturing with a sterilized needle. A sporulating

culture bit of the fungus was then placed on the injured
poxrtion of the stem, and was covered with wmoist cotton

wool., The inoculated plants were then covered with polythene
bags te provide high humidity. Control plants were also
maintalined similarly. The polythene bags were removed 72
hours after inoculation and the plants were kept under
shade, Observations were taken 9 to 10 days after inocula=

tion.

{11i) Beisolation of the pathogens from artificially
inoculated plant parts

The pathogens were reisolated from lesions produced
by artificial inoculations and compared with the original

cultures.

Symptomatology

Symptomatology was studied in detail by observing
the development of lesions in naturally infected plants
in the field as well as in the artificially inoculated ones.

ilorphology of the pathodgens
The morphological characters of ‘the patnogens were

studied by growing them in slide culture as described by
Riddel (1950).
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Sterile agar medium was poured into sterilized
petidishes in a thin layer and after solidifcation,
blocks of 6 mm square and 2 mm thickness were cut out
using a sterile scalpel., Jme such square was placed
at the centre of each sterile glass slide and each of
the fouxr sides of wne agar block was incculated with
small bits of the respective organism obiained from seven
day old cultures grown on PDA. A cover slip was placed
on the top of tne inoculated agar and ihe slides were
placed in moist petraidish chambers (Petridish with wet
filter paper in the bottom on which two glass reds kept
as sup.ort for the slides). These were then incubated
at room temperature for two to three days or more, depende
ing on the growth of the organism. After this, the coverslip
was 1lifted gently, a drop of 95 per cent alcohol was placed
in the centre and before drying, the coverslip was mounted
on another slide using lactophenol. The square of the agar
was removed from the culture siide and another mount was
prepared by placing a coverslip without any disturbance to
the fungal growth on the slide. The slides were then examined
and the morphological characters of the pathogens studied.

Crowth on different media

The following six media were used to study their
comparative effect on the radial growth and sporulation of

the organisms:



1.

2, Gzapek's Dox agar

3.

Coon's agar

Qatmeal agar

The composition

4, Potato dextrose agaxr
5. Richard's ager

6, Sabouraud*s agar

of the media are given in Appendix=-I.

Each medium was prepared in conical flasks, sterilized
by autoclaving at 1.05 kg/cm2 for 20 minutés, and poured in
sterilized petridishes at the rate of 15«20 ml in each,

The media were then inoculated with 5 mm diameter mycelial

dises taken from actively growing PDA culture of the respece

tive fungus.

Three replications were maintained for each

treatment. The incculated petridishes were incubated at

room temperature (28 : 2°c). Observations were taken when

the grewth of the fungus in any one of the treatment reached
the edge of the petridish,

in yitro gvaluation of fungicides

The following fungicides were used for laboratory

evaluations

1. Bordeaux mixture

2.
3(
4.

5.

S

Eunoicide

Carbistin
Cuman L
Dithane M=45

Foltaf

Fytolan

-

§

Active inoredient
Copper sulphatemlime-pixture.
2={Mathoxy=carbamoyl) benzimidazole.
Zinc dimethyl dithiocarbamate

Zinc ion and manganese ethylenee
bisdithiocarbamate

Cis=N{8,1,2,2~ tetrachloroethyl)thio)
Cyclohexenew1,2-dicarboximide,
Gopper oxychloride~3C¥ metailic copper

)
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(1) Inhibition of spore germination

Spores obtained from 10 days old petridish cultures
of the fungus grown on Czapek'!s Dox agar medium were used
to assess the effect of fungicides on the spore germination
of the fungi. Spore suspension was prepared in sterile,
distilled water, The concentration was adjusted to S0 to
60 spores when a drop of Spore suspension was examined under
the low power of a microscope. The fungicidal sclutions
were prepared in sterile, distilled water in double the
concentration as that required for the experiment. Equal
volumes of the fungicidal solution and spore suspension
were mixed and two drops of the same were placed on sterile,
clean, grease-~free glass slides placed in petridish moist
chambers and incubated at room temperature. Observations
were taken at 6 and 24 hours after incubation., The per
cent inhibition of spore germination, based on 20 microscopic
fields, was calculated,

(ii) Inhibition of radial growth

The inhibitory effect of fungicides on the radial
growth of the organisms on solid medium was studied by
*poisoned food technique! described by Zentmyer (1955).
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The required quantity of fungicide was added to
50 ml of sterilized Czapek's Dox agar medium, mixed well,
and poured into three sterilized petridishes at the rate
of 15 ml per dish. The dishes were then inogulated with
% mm diamster mycelial discs taken from seven day old
culture of the respoctive fungus., One culture disc was
placed at the centre of each petrlidish. Suitable controls
were also maintained. The petridishes were incubated at
room temperature {28 f 2°C). Observations on the radial
growth of the fungl were recorded when the growth of the
organism in control completely covered the petridish.
ker cent inhibition of growth was caleuldied using the

following formula:
{C=-1)
[+

Per cent inhibition = x 100

where, C = radial growth in control

and T = pradial growth in treaiment.
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The following fungal diseases were noticed on medicinal

plants during the investigation:

Host and disease Causal oxrganism Location
I, Agcorus galanus
*
1. Leaf rust Uromyces sparganii TBGRI Palode
ssp. gsiaticus
1I. Adhatoda beddomei
1. Leaf spot Colletotrichum TBG§; and
gloeosporioides PGRC,Poo jappura
2+ Leui cust Pugcinia sp. TBGRI
I1i. Asparadus
officinalis
1. Stem rot Fusarium moniliforme TBCRI
var. intermedium
IV. Catharanthus
Zossus
(= Vinca rosea)
1. Leaf spot Colletotrichum T8GRI, PCRC
gloegsporioides and AGCH#*
Vellayani.
2, Leaf spot Curvularia clavaia AGC
V. Coscinium
fenestratum
1. Leaf blight Colletotrichum IBGRI

gloeosporioides
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Host and disease Causal organism Location

VI. Costus speciosus

1. Leaf spot Curvularia lupnata TBGRI

VII. Holostemma

adakodien
1. Leaf spot Botryodiplodia TBGRL
theobromae
VIII. Rlumbagg
indica
{= P. rosea)
1. Leaf spot Colletotrichum TBGRI and
glogosporioides BGRC
IX. Rauwolfia
serpentina
1. Anthracnose Colletotrichum TBGRI and
aloeosporioides PeERC
X. $pilanthes
acmella
1. Leaf blight Colletotrichum TBGRI and
capsici PGRC

*TBGRI = Tropical Botanic Larden and Research Institute,
Palode.

*%PGRC =~ Poste-Graduate cumeResearch Gentre in Ayurveda,
Poojappura.

#¥% AGC = College of Agriculture, Vellayani,
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SYMPTOMATOLOGY

I. Acorus c¢alamus Linn,

tT. Leaf rust » C,0, Uromyces sparganii Clinton & Peck.ssp
agiaticus Parmelee & Savile.

The symptoms appeared as characteristie rust pustules
on the leaves, The pustules are very prominent on the upper
surface of the leaf. The sori are small, roundish and brown
coloured. The number of pustules on the leaves varied from
a few to many. These pustules consisted of golden brown,
single«celled uredospores of the fungus appearing as powdery
masses. In severe infections, the leaves withered resulting
in defoliation of the plant.

1i. Adhatoda beddomel Nees.

1. Leaf spot ~ C.0. Colletotrichum gloeosporioides Penz.)&
Penz % Sace.

The symptoms appeared initially as minute brown coloured
dots on the leaves, These dots gradually enlarged and
appeared as oblong or oval lesions with dark brewn irregular
margin. Severely affected leaves withered and dropped down.

2, Leaf rust ~ C.,0. Puccinia sp.

Pale spots initially appear on the under surface of the
leaves., In advanced stages of infection, prominent cup=shaped,
rusty pustules measuring 3 to 10 mm in diameter developed on

the lamina. The convex lower surface of the pustules was



Plate 1. Leaf rust of Acorus calamus caused by
Uromyces sgarganl 55p. aszaticus.

Plate 2, Leaf spot of Adhatoda beddomei caused by
Lolletotrichum gloeosporioides.




Acorus calamus

PLATE 2



encrusted with spore masses which appeared black in colour.
The corresponding area on the upper surface of the leaves
was smooth and chlorotic. In severe cases of infection,
the leaves turned yellow and dropped in large numbers.

I11. Asparagus efficinalis Linn.
1. Stem rot - C.O0. Fusarjum moniliforme var. intermediup
Neish & Leggett.

The first noticed symptom was the yellowing and wilting
of the growing stalk, Elliptical, reddish brown lesions were
produced on the stem near the soil level, One or more lesions
may be produced on the stem., These enlarged causing decay of
the internal tissues, resulting in the death of the plant.

IV, Catharanthus roseus G.Don.(=Vinca rosea Linn.)
1. Leaf spot = C.0. Golletotrichup gloeosporioides (PenzJfen: ko

The symptoms initiated as minute, water-soaked spots on
the leaves, mostly prominent on the upper surface. As the
spots enlarged, these became papery white in the centre with
well defined dark brown margin. The well developed spots
were round in shape and measured upto 3 mm in diameter,

2, Leaf spot » C.0. gCurvulaxia clavata Jain
The symptoms initiated as small, brown, pin~head shaped

dots on the leaves. These later enlarged and became dull
brown coloured and irregular in shape. In severe cases of
infeetion, defoliation was also obsexrved.



Plate 3. Leaf rust of Adhatgda beddomel caused by
Ruscinis sp.

Plate 4, Stem rot of Asparaqus officinalis caused by
Eusariup soniliforne var. intermedium.









Plate 5. Leaf spot of Catharanthus reseus caused
by Golletotrichum gloecsperioides.

Plate 6. Leaf spot of Catharanthus Xoseus caused by
Cuxvulazia glavats.
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V. Gosciniun fenestratum Colebr.
1. Leaf blight - C.0, Golletotrichus glososporioided Fenz.xi

K
The disease initially manifested as small, circular

or oval, brown specks scattered over the leaf surface, These
specks gradually enlarged and developed into distinct spots
with light brown or ashye-grey centre, surrounded by dark
brown margin. The size of the spots varled from 1.5 to 3.5 om
in diameter. The spots are surrounded by yellow halo. The
adjoining spots coalesced to form irregular necrotic patches,
causing blighting of the leaves.

VI, Costus speciosus (Koenig.) Sm.
1. Leaf spot - C.0. Curvularia Junata (Wakker) Boedijn

The symptoms initiated as small, greylsh-brown spots
with dark brown margin on the leaves. As the spots enlarged,
yellow halo could be noticed around them. As the disease
advanced, the centre of the spots became papery and got blown
off, producing shot~holes on the leaves,

ViI. Holeostempa adakgdien R.Br.
1. Leaf spot - C,0. Botryodiplodia theobromae Pat.

The disease initiated on the leaves as very small
spots with ashy-grey centre and dark brown margin. As the
disease advanced the centre of the spots became papery and got
blown off, forming shoteholes,



Plate 7. Leaf blight of Coseinium fepestratup caused
by Colletotrichum glesospoxiojdes.

Plate 8. Leaf spot of Costus 3peciosus caused by
Survylazia Junata.
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VII1I. Plumbago indica (= P. rosea) Limn. (Fems)

1. Lsaf spot = C.0. Collietotrichum glososporioides Penz.8 Secc,
(Glomezella cingulata (Stenem,)Spauld.tSchrenk.)

The symptoms initiated as smell brown specks on the
leaves. These originated mostly from the tip or margin. The
spots then enlarged in size, became almost circular in shape
with grayishe~brown centra and dark brown margin. Tha siza
of the spots varied from 2 to 8 mm in diametexr. As tho
leaves matured, the centra ef tha spots became papery end
dropped off, producing shot~hole symptom. In severe cases
of infection, defeliation was also noticed,

IX. Rauwolfia serxpentina Benth, ex Kurz,
1. Anthracnosa-C.O. Collstotrichum glososporioides (Penz.)
Ponz § Seoo

Tha symptoms initiated as smell, circular, wator-
soaked lesions on tha leaves. Thaso lesions later enlarged in
size, became circular to irregular with sunken centre end
raised margin., The size of the lesions veried from 5 to 10 mm
in diameter, As tha disease advanced, these lesions coalesced
resulting in withering and drying ef tho leaves, Shot=hole

symptoms were also seen on soma leaves.

X. Spilanihes aemells Linn,

1. Leaf blight - C.0. Colletotrichum gapsici (Sydow)
Butlexr & Bisby.

The symptoms initiated as small brown spots which
originated mostly from the tip or margin ef tho loaves,



Plate 9. Leaf spot of Holostexma adakodien caused by
Botrvediplodia theobromas.

Plata 10. Leaf spot (and shot-hole) of Plumbago indica
caused by Colletotrichym gloegspexioides.



PLATE 10



Plate 11, Anthracnose of Raywolfia serpenting caused
by Celletotrichun gloeosporjojdes.

Plate 12. Leaf blight ef Spilanthes acmella caused by
Colletotrichum capsicl.



PLME 12
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The spots are generally surrounded by yellow halo. As the
disease advanced, the spots enlarged in size and coalesced
forming larger lesions, In severe cases of infection, the
leaves dried and dropped off.

MORPHOLOGICAL CHARACTERS

+ Golletotrichum gloe_qsggrig;dog( Penz. & Sacc,

{on adhatoda beddomet)

Hyphae of the fungus are branched, septate and hyaline.
The fungus produces acervuli in the culture medium. Acervuli
are globose, dark and setate. Setae are 3 to 5 septate, dark
brown in colour, tapering towards the apex and meagure 96.8
to 126.4 L. x 3 to 5 in size. Conidiophores are nonseptate
and hyaline. Conidia are single-celled, hyaline, straight,
cylindrical with blunt ends and measure 10.3 to 17.2 » x 2.6
to 3.4 L in size.

Penz % Soce

2. Colletotrichum W(Ponz.)l((on Catharanthus rosei

Hyphae are branched, septate and hyaline. Conidiophores
are non-septate and hyaline. Conidia are single-celled, hyalil
straight, cylindrical with blunt ends and measure 12.0 to 20.¢
%X 3.4 to 5.2 4n size.

3. Colletotrichum gloeosporioides Penz. (on Coscinium
fenestratum)

The fungus produces profusely branched, septate and

hyaline hyphae. Conidiophores are non-septate and hyaline.



) 39

Gonidia are single-~cellod, hyaline, straight, cylindrical
with blunt ends and measure 10.3 to 17.2 £+ x 2.4 to 3.4 4
in size.

(Pe/m.)
4, Colletotrichum g;geosmt;oidesl\?enz. & Sacc. (Glomerella
cingulata (Stonem.) Spauld, & Schrenk.) {on Plumbago indica)

Hyphae of the fungus are branched, septate and hyaline.
The fungus produces large numbexr of acervuli in the ¢ulture
medium. Acervuli are globose, daxk brown to black and setate.
Setae are 3 to 5 septate, dark brown, tapering towards the
apex and measure 86.8 to 118.3 A x 3.0 to 5.0 L in size.
Conidiophores are nonseptate and hyaline. Conidia are singlem
celled, hyaline, straight, cylindrical with blunt ends and
measure 12,2 to 7.4 L x 3,0 to 4.0 A in size.

The fungus produces flask-shaped, dark brown to black
perithecia in old cultures. The perithecia measure 142,0 to
268,0 L in breadth and upto 326.4 4« in height. Ascl are
58,7 to 64.3 Ao x 10.6 to 18.4 /A in size. Ascospores are
initially singlewcelled, become two celled at matuxity,
slightly curved and measure 13.2 to 22.6 L x 3.4 to 5.1 [~ in

size.

Penz kS0t

5, Colletotrichum gloeosporioides (Penz,) {on Rauwolfia
serpentina

Hyphae of the fungus are branched, septate and hyaline.
The fungus produces numerous disceshaped, setate acervull in



Fig.1.

b.

Ce

de

Acervulus of Colletotrichum gloeogporioides
isclated from Adhatoda beddomei

Conidia of Colletotrichum gloeosporioides
{sdhatoda beddomei isolate)

Conidia of C. gleeosporicides {Catharantius

roseus isolate)

Conidia of C. glocosporioides (Coscinium

fenestratum isolate)
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Fig., 2.

a. Conidia of Colletotrachum gloeosporioides
(Plumbago indiea isolate}

b. Conidia of C. gloeosporioides (Rauwolfia
serpentina isolate)

¢, Perithecium of Glomerella gingulata (Plumbago
indica isolate)

d. Ascus of Llomerella cingulata

e. Ascospores of C. gingulata



PiCi 2
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Table 1, Comparative moxrphological characters of flve lsolates of

Colletotrichum gloeosporioldes from medicinal plants.

Conidial measurements ( }* )

Host Growth and sporulation
on Potato dextrose agar, Range Average
(L x'B) (L x 'B)
Adhateda Colony greyish white 10,3 = 17,2 x 14.1 x 2,9
Eeddomel with entire margin. 2.6 « 3.4
Mycelium subaerial.
Sporulation-poor
Catharanthus
Ioseus Colony dull white with 12.0 = 20,0 x 15.6 x 4.1
sntive margin, Mycelium 3.4 = 4,2
subaerial.
Sporulation-fair
$escinlid  Colony dull white with 10.3 = 17,2 X 14.2 x 2,9
AS0eSLESRYR  antire margin. Mycelium 2.4 - 3.4
cottony.
Spoxulationegood

P;%mbago Colony greyish white 12.2 w 17.4 x
indica with entire maxgin, 3:0 - 4:0 15,2 x 3.4

Mycelium subaarial.

Sporulation-falr
Rauwoliia Colony dull wilte with
2 2 entirs margin. 12.6 ~ 18,4 X 15,8 x 3.6

Mycelium cottony. 2.8 = 441

Sporulation=good
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the culture medium, Setae are 3 to 5 septate, dark brown,
tapering towards the apex and measuring 90.2 to 122.4 A x
3.4 to 4.7 [+ in size., Conidiophores are non-septate and
hyaline. Conidia are single~celled, hyaline, straight,
c¢ylindrical with blunt ends and measure 12.6 to 18.4 - x
2,8 to 4.1 [+ in size,

6. Colletotrichum capsici (Sydow) Butler & Bisby
(on Spilanthes acmella)

Hyphae are branched, septate and hyaline. The fungus
produces numerous globose and setate acervuli on the culfure
medium. Setae arc 3 to 4 septate, dark brown, tapering
towards the apex and measure 132,2 to 196.4 Lx 3.4 to 5.1
in size. Conidiophores are septate and hyaline. Conidia are
single~celled, falcate with tapering ends, with a prominent
0il giobule and measure 12.0 to 24,0 }» % 4.2 to 4,8 /* in
size,

7. Curvularia clavata Jain (on Catharanthys roseus)

Hyphae of the fungus are branched, septate and dark
brown in colour. Conidiophores are septate and dark biown
in colour, Conidia are 3~ septate, dark brown to black,
symmetrical and clavate. End cells of the conidia are paler
than the middle ones. Conidia measure 12,0 to 20,6 fx 5.2
to 6.9 A+ in size,



Plate 13, Acervuli of Colletotrichum capsici.



PUATE 13
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8, Curvularia lunata {Wwakker)Beediin {on Costus speciosus)

hyphae are branched, septate and dark brown in
colour. Conidiophores are septate and dark brown in
celour, Conidia sre 3wseptate, dark brown to black in
colour and curved., End cells of the conidia are paler than
the middle ones, The conidia measure 10.3 to 20,6 L % 6,2
to 6.9 Ar in size.

9. Botryodiplodia theobromae Pat.(on Holostemma adakodien)

Hyphae of the fungus are branched, septaete and dark
chacolate brown in colour. The fungus produces numereus
pycnidia in the culture medium, Pycnidia are globular and
black in colour. The pycnidiespores are initially onee
celled, hyaline, smoothwalled and granular. Or maturity,
the spores become bicelled, pale brown in colour and measure
17.2 to 24,0 2 10.3 to 15.4 /r in size., Most of the bi~
celled spores show longitudinal striations with a slight

constriction at the septum.

10. fusarium mopiliforme var., intermedium Nelsh & Leggett
{on Asparagus pfficinalis)

Hyphae of the fungus are branched, septate and hyaline,
The fungus produces only micro-conidia in the culture medium,
The conidia are single-celled, hyaline, egg-shaped and

measure 5.1 to 8.5 4 x 1.7 to 3.4 A+ in size,



Fig. 3.

da
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d.

Conidia of Colletotrichum gapsicl

Hicro=conidia of Fusarium moniliforme

var. intezmedivm

Conidia of Curvularia clavata

wonidia of Curvularia lunata







Fig. 4.

a. Pycnidiospores of Botryodiplodia iheobromae
{5ingle~-cellad spores)

b, Pyenidiospores of B. theobromae (Double=celled
spores)

c¢. Uredospores of Uromyces sparganli ssp.
asiaticus

d. Teliospores of Puccinla sp.
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11. Uzomyces gparganii Clinton & Peck, ssp., asiaticus
Farmelee & Savile ( on Acoruys calamus)

The fungus produses numerous rust pustules on the
leaf, especially on the upper surface, Uredospores are
stalked, single-celled, globoid, echinulate and goldene
brown in colour. The uredospores measure 27,4 to 30,1 M x
24.0 to 27.4 L in size.

12. uccinia sp. {on Adhatoda beddomel)

The fungus produces numerous telicsori on the under
surface of the leaves, The rust sori are absent on the
upper surface, Teliospores are stalked, twoecelled with
slight constriction at the septum, tapering towards the
apex, smooth, reddish~brown in colour and measuxe 30,9 to
41,2 /~ x 13.7 to 20,6 L in size,

PATHOGENICITY

All the fungi (except Uromyces sparganil ssp. asiaticus

and Duceinia sp.) were found to be pathogenic to their
respective host plants when inoculated under artificial
conditions, Synptoms as those observed in nature were pro=

duced within 6 1o 10 days after inoculation,

vhen the five isolates of Colletotrichum gloeosporioides

obtained from Adhatoda beddomei, Gatharanthus roseus, Cescinlgg

R

fenestratum, Plumbago indica and Rauwolfia serpentina were
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Cross-inoculated, it was noticed that these isolates were
cross-infective. The isolate from R, gerpentina was found
to be the most virulent, while that from A. beddomei the

least,

GROWTR AND SPOMULATION ON GULTURE MEDIA

(i} Colletotrichum gloeosporioides

Czapek!s-~Dox agar was found to be the best medium for
the growth and sporulation of the fungus, followed by
Richard!s and Potato dexirose agar. Statistical analysis
of the data showed that these thrse media do not differ
significantly, Sabouraud?s agar was found to be the least
effective medium for the growth and sporulation of the fungus
(Table 2).

(ii) Colletotrichum eapsiel

Best growth and sporulation of the fungus was obtained
on Czapek!s-Dox agar, and this medium was statistically
superior to all other media tested. Though Sabouraud*s agar
was found to be the poorest medium for the growth of the
fungus, thls medium was found to be staitistieally on par

with Potato dextrose agar and Coon's agar (Table 3).

(iii) Gurvularia glavata
Czapek's-Dox agar and Oatmeal agar were found to be

favouring good growth and sporulation of the fungus, followed



Table 2, Growth and sporulation of Colletotrichum glososporioides (Rauwolfla isolate)
on dilfferent culture media -

*
gé: Medium g‘i:geggi;my Colony characters
{mm)

1. Coon's agaxr 78,00 Colony dull white, cottony with entire margin.
Fair sporulation.

2. Czapek's~Dox agar 90,00 Golony dull white, cottony. Mycelium subaerial.
Good sporulation.

3, Oatmeal agar 82,33 Colony dull white, thin with entire margin,
Fair sporulation,

4. Potato dextrose agar 88,33 Colony dull white, cottony with entire margin,
Good sporulation.

%, Richard's agar 89,00 Colony dull white, cottony with entire margin.
Mycelium subaarial. Good sporulation.

6, Sabouraud's agar 66,00 Colony dull white, thin with slightly wavy margin,

Fair sporulation,

* Average of three replications,

gy
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Table 3.

Crowth and sporulation of Colletotrichum capsici on different
culture media

Sl. *
No. Medium ﬂg:;eggiony Colony characters
(mm)

1. Coon's agar 72.33 Colony greyish=-white, Mycelium subaerial with
slightly wavy margin. Fair sporulation,

2, Czapek?seDox agar 90,00 Colony greoyishewhite, Mycelium subaerial,
Good sporulation.

3, Datmeal agar 73.33 Colony greyishewhite.Mycelium subaerial with
wavy margin. Good sporulation.

4, Potato dextrose

agar 72.67 Colony greyishewhite. Mycelium subaerial with

entire margin, Good sporulation.

%. Richard's agar 82,33 Colony greyishewhite. Mycelium subaerial with
entire margin. Good sporulation.

W Sabouraudts agar 68,67 Colony greyishewhite. Mycelium subaerial with

entire margin. Fair sporulation.

* Average of three replications.,

9y
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Table 4.

Growth and sporulation of Curvularia clavata on different
culture media

*Mean colony

$1. Medium diameter Colony characters
No. (mm)
1. Coon's agar 68,67 Colong sooty black. Mycelium sub aerial with
slightly wavy margin. Fair sporulation.
2. Czapek®s=Dox agar 90,00 Colony greyishewhite at the margin and dark
colourad at the centre, Mycelium sub asrial,
Gooad sporulation.
3. Oatmeal agar 20,00 Colony greyishe=white at the margin and dark
colourad at the centre, Mycelium sub asrial,
Good sporulation.
4, Potato dexirose
agar 76,67 Colony sooty black.Mycelium sub aerial with wavy
margin, Fair sporulation.
9, Richerdts agar 88,00 Colony greyishewhite at the margin and dark coloured
at the centre, Myecelium sub asrial with entire margin.
Good sporulation.,
6. Sabouraud's agar 66,67 Colony sooty black.Mycelium sub aerial with wavy

margin. Fair sporulation,

# Average of three zeplications.

L7
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by Richard's agar. Statistical analysis of the data showed
that these three medlia were on par in supporting the growth
of the fungus. Growth of the fungus on Sabouraud's agar was
+he pooresit though it was found to be statistically on par
with Ceon’s agar (Table 4).

{iv) Cuzvularia lunatz

Czapek!s«Dox agar, Jatmeal agar and Richard's agar
were found to be equally offective for the growth and sporula-
tion of the fungus, and were significantly superior to all
other media tested. Sabouraud's agar and Coon's agar were
found to be least effeetive for the growth of the fungus
(Table 8),

{v) Boiryodiplodia theobromae

Czapek®s~Dox agar, Oatmeal agar and Potato dextrose
agar supported good growkth and sporulation of the fungus.
Sabouraud*s agar was found to be the poorest medium
(Table 6).

{vi) Fusazium mopiliforme var. intermedium

Very good growth and sporulation of the [ungus was
obiained on Czapek®s~Dox agar and Rich.urd's agar, followed
oy Coon's agar. These ithree media were signiflcantly
superior to other medlia tested. Oatmeal agar produced only

very little growth and sporulation (Table 7).



Table 5. Growth and sporulation of Curvularia lunata on different

culture medla

%
ﬁé: Medium giggeggi°ny Colony characters
{mm)

1. Coon's agar 70,33 Colony black, Mycelium sub aerial with wavy margin.
Fair spoxulation.

2, Czapek!s=Dox agar 90,00 Colony black at the centre and greyishewhite at the
margin. Mycelium sub aerial., Good sporulation,

3. OQatmeal agar ©90.00 Colony black at the centre and grevishewhite at the
margin, Mycelium sub aerial, Good sporulation.

4, Potato dextrose agar 78.67 Colony sooty black,Mycelium growing as a puffy mass
in the centre. Fair sporulation,

5. Richard's agar 90,00 Colony black at the centre and greyishewhite at the
margin. Myceliuym sub aerial. Good sporulation.

6. Sabouraud's agar 68,67 Colony black, Mycelium sub aerial with wavy margin.

Fair spoxulation,

* Average of three replications.

6%
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Table

6. Crowth and spoyulation of Botryodiplodia theobromae on different
culture media

ﬁ%j Medium %::;eggi‘mv Colony ¢haracters
{ o)
kB Coan's agar 81,00 Colony greyish white.Mycelium sub aerial with entire
margin, Falr sporulation.
2. Gzapek's Dox agar 90,00 Colony greyish white. Mycelium sub aerial, Good
sporulation.
3. gatmeal agar 90,00 Colony dark grey at the centre and light grey towards
the margin, Mycelium serial., Good sporulation,
4. Potato dexirose
¢ 20,00 Colony grey coloured with light grey margin. Mycelium
agar aerial. Gogd sporulation.
5. Richard!s agar 53,33 Colony whitish., Mycelium sub serial with slightly
wavy margin., Fair sporulation,
[N Sabouraud®s agar 73.33 Golony whitish, appearing as a thin layer over the
madium with en‘hr.e margin, Fair sporulation,

* Average of three replications.

(4
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Table 7. Growth and sporulation of Fusarium mopiliforme var. intermedium
* on different culture media

s1 *ean colony
Nos Hedium dizmeter Colony characters
: {mm)

1. Coon's agar 86,67 Colony snowy white at the margin and pinkish in the
centre, Cood sporulation,

2., Crzapek!s-Dox agar 90.00 io%iny snowy white. Mycellum sub aerial. Good sporu=

ation.

3. ©Oatmeal agax 68,33 Colony pinkish white, appearing as a thin layer over
the medium. Ppor sporulation.

4, Potato dextrose agar 82.67 Colony snowy white at the morgin and siightly pink
goloured at the centre. Fair sporulation.

H. Bichard’s agar 20,00 Colony snewy white, Mycelium sub aerial. Good
sporulation,

6. Saboursud’s ager 74,33 Calony white coloured, appearing as a thin layer over

the medium. Falr sporulation,

* Average of three replications.

18
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IN VITRO EVALUATION OF FUNGICIDES
A, Inhibition of spore germination
(1) Colletotrichum gloeosporioides

Bordeaux mixture, Dithane M=~45 and Foltaf caused
cent per cent inhibition of spore germination at 6 and
24 hours after incubation., In the above three fungicides,
complete inhibition was obtained even at 50 ppm concentriw
tion, except in the case of Bordeaux mixture, wherein only
98.4 per c¢ent inhibition was noticed when observations
were taken at 24 hours after incubation. Cuman L at 200 ppm
concentration also caused complete inhibition of spore
germination. Fyltolan was found to have the least inhibitory
effect on the spore germination of the fungus. The data
are presented in Table 8.

{i1) Colletotrichum capsici

Bordeaux mixture, Cuman L, Dithane 4~45 and Foltaf
caused cent per cent inhibition at 6 and 24 hours after
incubation. In the above four fungicides, complete inhiw
bition of spere germination was obtained even at 50 ppm
concentration, except in the case of Cuman L, wherein only
95.2 per cent inhibition was noticed at 24 hours after
incubation. Carbistin at 200 ppm also caused complete inhl-.
bition. Fytolan was found to be the least effective fungi-
cide, The data are presented in Table 9,



Table 8. Effect of different funglcides on the spore germination of

Colletotr

hum glogosporioides {

Rauwolfia isoclate)

Per cent inhibition of spore germination after

Sl. Treatment 6 hours 24 hours
No.
50 ppm 100 ppm 200 ppn S0 ppm 100 ppm 200 ppm

4. Bordeaux mixture 100.0 100,G 100.0 o8.4 100,0 100.0
2. Carbistin 89.4 96.8 100.,0 84,6 90,4 98.7
3. Cuman 1 02,4 100,00 100.0 85,8 97.6 100.0
4, Dithane M=45 100.0 100,0 100,0 100,82 100,0 100.,0
S, Foltaef 100.0 100.0 100,0 100,0 160.0 100.0
6. Fytolan 62,4 76,7 82,3 58,7 69.9 78,8
7. Control 4,0 4,0 4,0 2,3 2.3 2,3

es



Table 9. Bffect of different fungicides on the spere germination of

Soiletotrichum capsici

sl.

Per gent inhibition of spore germination after

No. Treatment & hours 24 hours
50 ppm 100 ppm 200 ppm 50 ppm 100 ppm 200 ppm

1. Bordeaux mixture 400.0 100,0 100,0 400.0 100,0 100,0
2. Carbistin 94,2 400.0 100.0 92.2 98.6 100,0
3, Cuman L 100.0 100.0 100.0 95,2 100,0 100.0
4, Dithane M=45 400,0 100.0 100.0 400.0 100,0 100,0
5, Foltaf 100,0 100,0 100,0 100.0 100.,0 100,0
6. Fybolan 86.8 90.2 94,6 83.4 87.8 92,2
7. Control 4,5 4,% 4.5 2.5 2.5 2,5

78



55
{3i1) Curvularia clavata

Foltaf caused cent per cent inhibition of spore
germination at 50 ppm concentration, whereas Bordeaux
mixture could effect cent per cent inhibition only when
observations were taken at 6 hours after incubation.
However, Boardeaux mixture at 100 ppm and Dithane M=45
at 200 ppm caused complete inhibition of spore germinae
tion at 6 and 24 hours after incubation, Among the fungis
cides tested, Carbistin was found to be the least effective.
The data are presented in Table 10,

{iv) Curvularia lunata

Foltaf (50 ppm), Sordeaux mixture (100 ppm) and
Dithane N85 (200 upm) caused cent per cent inbibition of
spore germination of the fungus, Cuman L and Fylolan, at
200 ppm concentrations, effected complete inhibition only
at 6 hours after incubation. Among the fungicides tested,
Carbistin was found to be the least effective, The data are
presented in Table 11,

{v) Botryodiplodia thecbromase
Bordeaw; mixture, Dithane M~45 and Foltaf caused
cent per cent inhibition of germination of single-celled

spores of the fungus. In the above three fungicides,
complete inhibition was obtained even at 50 ppm concentra-

tion, except in the case of Bordeaux mixture, wherein only



Table 10, Effect of different fungicides on the spore germination of
Curvylaria clavata

Per cent inhibition of spore germination after

g%: Treatnent 6 hours 24 hours
50 ppm 100 ppm 200 ppm 50 ppm 100 ppm 200 ppm

1. Bordeaux mixture 100.0 100.0 100,0 94,8 100,0 100.0
2. Carbistin 32.4 47.2 50.5 29,2 37.3 az.1
3. Cuman L 75.6 94.4 100.0 71.6 83,2 98.4
4, Dithane Me45 91.4 100.0 100.0 89.2 97.8 100.0
9. Foltaf 100.0 100.0 100.0 100.0 100,0 100.0
6. Fyteolan 86.8 94.4 1¢0.0 81.2 89,8 97.6
7o Ccmtrol 7.0 7.0 7.0 8,0 5,0 5.0

8¢



Table 11, Effect of different fungicides on the spore germination of
Curvularia junata

Pexr cent inhibition of spore germination after

81, Treatment & hours 24 hours
No.
50 ppm 100 ppm 200 ppm 50 ppm 100 ppm 200 ppm

1, Bordeaux mixture 100.0 100.0 100.0 83,5 100.0 100,0
2, Carbistin 34.5 46,8 5.7 28,2 34,7 47,3
3. Cumen L 73.8 92,3 160.0 70.5 86,0 08,0
4, Dithane M=45 89,3 093.5 100.,0 86,2 94,6 100,0
5, Foltaf 100.0 100.0 100.0 100.0 100.0 100,0
6, Fytolan 88,5 94,6 100.0 82.3 91.4 98,2
7. Control 8.0 8.0 8.0 6,0 6.0 6,0

LS
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96.8 per cent inhibitlon was noticed when observations
woere taken at 24 hours after incubation., Carbistin at
200 ppm concentration also caused complete inhibition.
Fytolan was found %o have the least inhibitory effect

on the germination of single=celled spores of the fungus,
The data axe presented in Table 12,

In the case of double~celled spores, Foltaf effected
caent per cent inhibition of germination at S0 ppm cone
ceniration whereas Dithane M«4% could effeocet cent per cent
inhibition only when observations were taken at 6 hours
after incubation. Bordeaux mixture {200 ppm} and Dithane
Me~45 {100 ppm) also caused complete inhibitlon of spore
gormination. Here too, Fylolan was found to be the least
effective fungicide. The data are presented in Table 13,

{vi) Fusarlum moniliforme var. intermedium

Bordeaux mixture, Dithane M-45 and Foltaf caused
cent per cent inhibition of spere germination. These
fungicides were effective even at 50 ppm concentration.
Guman L at 200 ppm concentration also caused complete
inhibifion of spore germination. Fytolan was found ito be
the least effective fungicide. The data are presented in
Table 14.



Table

12, Effect of different fungicides on the spore germination of
Botryodiplodia theobromae (Single=celled spores)

Per cent inhibition of spore germination after

f’\‘i‘ Treatment 6 hours 24 hours
50 ppm 100 ppm 200 ppm 50 ppm 100 ppm 200 ppm

1. Bordeaux mixture 98,0 100,0 100.0 96.8 100.0 400,0
2, Carbistin 79.0 91.2 100,0 73.4 87.1 100,0
3. Cuman L 74.% 83,6 93.4 72,4 81.4 90.1
4, Dithane M«4% 100,0 100.0 100.0 100.0 160.0 100.0
5. Foltaf 100.0 100.0 100.0 100.0 100.0 100.0
6, Fytolan 56,0 72.3 92,5 $0.4 66,2 88.4
7. Coptrol 6.0 6.0 6.0 4.% 4,% 4,%




Table 13. Effect of different fungicides on the spore germination of
Botryodiplodia theobromae (Pouble-celled spores)

Per cent Inhibition of spoze germination after

gg: Treatment 6 hours 24 hours
50 ppm 100 ppm 200 ppm 50 ppm 100 ppm 200 ppm

1. Bordeaux mixture 92.1 100.0 100,0 85.6 96,5 100.0
2. Caxbistin 62.4 83.4 96.8 60,2 76.0 93.2
3. Cuman L 63,3 72.2 81.6 61.1 67.6 78.1
4, Dithane M=45 100.0 100,0 100,0 92,6 100.0 100.0
5, Foltaf 100.9 100,0 100.0 100.0 100,0 100,0
6. Fytolan 32,6 54,3 58,6 30.4 48.7 65,3
7. Control 8.0 8.0 8.0 6,0 6.0 6,0

N



Table 14, Effect of different fungicides on the spore germination of
Fugarium moniliforme var. intermedium

Per cent inhibitlon of spore germination after

gé‘ Treatment 6 hours 24 hours
50 ppm 100 ppm 200 pem S0 ppm 100 ppm 200 ppm
1. Bordoaux mixture 100.0  100.0 100.0 100.0 400.0 100,0
2, Garbistin 86.8 , 943 100,0 82,7 92.1 98,2
3, Cuman L 88.0 94,0 100.0 a1.2 92.0 100.0
4, Dithane Me45 100.0 100.0 100,0 160,0 00,0 100,00
S, Foltaf 100.0 400,0 100,0 100.0 100.0 100,0
6. Fytolan 68.6 76.9 86,9 64.1 70,9 82,1
7. Control 8.0 8.0 8,0 4,5 4.5 4,5

13
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B, Inhibition of orowth (Poisoned food technique)

(1) Colletotrichum gloeosporioides

Complete inhibition of growth of the fungus was
obtained on Czapek!s-Dox agar medium containing 2500 ppm
Bordeaux mixture, 500 ppm Carbistin, 2000 ppm Cuman L
and 1000 ppm Dithane M-45., Foltaf and Fytolan could not
effect complete inhibition even at the highest concentra-
tion tested (Table 15).

{ii) Colietokrichum gapsiei

Complete inhibition of growth of the fungus was
obtained on the medium containing 2500 ppm Bordeaux mixture,
250 ppm Carbistin and 2000 ppm each of Cuman 1., Dithane
M~45 and Fytolan., Foltaf could not effect complete inhibie
tion of growth even at the highest concentration tested
(Table 16).

{ii1) curvularia clavata

Growth of the fungus wes completely inhibited by
2500 prm Bordeaux mixture and 2000 ppm each of Cuman L
ant Dithane M=45, Carbistin, Foltaf and Fytolan were not
able to cause complete inhibition of the mycelilal growth
of the fungus even at the highest concentration tested,
Carbistin exhibited the least inhibitory effect on the
growth of the fungus (Table 17).
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Table 15. Effect of different fungicides on the radial growth

of Colletotrichum
{poisoned zood te

g;oeos?orioides { Bauwolfla isolate)
chnique

s1 Concentram *Mean colony Percentage
No, Treatment tion of fungi diameter (mm) inhibition
. cide (ppm) over control
= x 100
1. Bordeaux mixe 2500 0,00 400,00
ture 5000 0,00 100,00
10000 0,00 160.00
2. Carbistin 250 4.67 94,81
500 0,00 100,00
1000 0.00 100.00
3. Cuman L 1000 16,33 81.86
2000 0,00 400,00
3000 0.00 400,00
4, Dithane N-45 1000 0.00 100,00
2000 0,00 100,00
3000 0,00 100,00
5. Foltaf 1000 14.33 84,08
2000 12,33 86,30
3000 8.33 90.74
6. Fytolan 1000 42,67 52,59
2000 35,33 60,74
3000 30,33 66,30
7. Control - 90,00

* Average of three replications
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rlate 14, Effect of Bordeaus mixlure on the growth
of Coelletotrichum gloeosporigides on
Czapekts«Dox agar,

Plate 15. Eflcct of Lithwne M-45 on the growth of
Colletotrichum gloeosporioides on Czapek's-Dox agar,
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Table 16, Effect of different fungicides on the radial
growth of Colletotrichum capsiei (poisoned food

technique)
Sl. Concentration +#Mean colony Percentage
No, iweatment Ui ngicide  diameter inhibition
(ppm) {mm) over control
EDx 100
1. Bordeaux 2500 0.00 100,00
mixture 2000 0,00 100,00
10000 0,00 100,00
2, Carbistin 250 0,00 100.00
500 ¢,00 100,00
1000 0,00 100,00
30 Cuman L 1000 9.33 89-63
2000 0,00 100,00
3000 0,00 100,00
4, Dithane M=45 1000 2,00 90,00
2000 0,00 100,00
3000 0,00 100,00
5. Foltaf 1000 14.67 83,70
2000 11.67 87.03
3000 7.67 91.48
6, Fytolan 1000 T.67 91.48
2000 0,00 100,00
3000 0,00 100,00
7. Control w 20,00 -

# Average of three replications
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Plate 16, Effect of Bordeaux mixture on the growth
of Colletotrichum capsici on Czapek!s=Dox agar,

Plate 17. Effect of Carbistin on the growth of
Colletotrachum capsici on Czapek's~Dox agar.
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Table 17, Effect of different fungicides on the radial growth
of Curvularia clavata (poisoned food technique)

Concentra~ #Mean coleny Percentage

S51. Treatment tion of diameter inhibition
No. fungicide (mm) over control
{ppm) (=T E T)X 100
1. Dordeaux
2500 Q.00 100,00
mixture 5000 0.00 106.00
10000 0,00 106G, 00
2, Carbistin 250 20,00 G,.00
500 71.33 26,74
1000 68,33 24,08
3, Cuman L 1000 32,67 63,70
2000 0,00 100.00
3000 0,00 100,00
4, Dithane w45 1000 19,33 T8.52
2000 0,00 100,00
3000 0.00 100,00
5. Foltaf 1000 18,67 79.26
2000 16,00 82,22
3000 11.67 87.03
%, Fytolan 1000 35,33 60.74
2000 30,33 66.30
3000 27.33 69,63
7. Control - 90,00 -

# Average of three replications
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(iv) Curvularia lunata

Complete inhibition of the growth of the fungus was
obtained at 2500 ppm Bordeaux mixture, 2000 ppm Cuman 1L
and 3000 ppm Dithane M-45., Carbistin, Foltaf and Fytolan
could not effect complete inhibition of growth of the
fungus even at the highest concentration tested. Carbistin
was the least effective of all the fungicides tested
(Table 18).

(v} Botrvodiplodia theobromas

Growth of the fungus was completely inhibited by
2500 ppm Bordeaux mixture, 250 ppm Carbistin and 1000 ppm
Dithane mM=45., Cuman L, Foltaf and Fytolan were not able to
effect complete inhibition of mycelial growth of the fungus
even at 3000 ppm concentration. Fytolan was the least

effective fungicide (Table 19).

(vi) Fusarium moniliforme var. intermedium

Complete inhibition of growth of the fungus was
obtained on the medium containing 2500 ppm Bordeaux
mixture, 250 ppm Carbistin, 2000 ppm Cuman L, 1000 ppm
Dithane Me45 and 3000 ppm Foltaf. Fytolan could not effect
complete inhibition of mycellal growth even at 3000 ppm

concentration (Table 20).
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Table 18, Effect of different fungicides on the radial growth
of Curvularia lunata {poisoned food technique)

#Mean colony Percentage

Concentrae
Si. s diameter inhibition
No, Ireatment tion of (mm) over control
fungicide (C=T)
{ ppm) =2 100
1. Bordeaux 2500 0.00 100,06
mixture S000 30,00 100,00
10000 0,00 100,00
2, Carbistin 250 89,00 1.1
500 87.00 3.33
1000 84,33 6,30
3. Cuman L 1000 32,33 64,08
2000 G,00 100,00
3000 0,00 100.00
4, Dithane M=45 1000 19.67 78.14
2000 8,67 90,37
3000 0.00 100,00
5. Foltaf 10Q0 18.33 79.63
2000 15.33 82,97
3000 11.00 87.78
6, Fylolan 1000 35,33 60,74
2000 30.00 66,67
3000 28,00 68,89
7. Control - 90,00 -

# Averagr of three replications
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Plate 18, Effect of Bordeaux mixture on the growth
of Qurvularia clavata on Czapek?s«Dox agar.

Plate 19, Effest of Beordeaux mixture en the growth of
Curvularia lunata on Czapek's-Dox agax,
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Table 19. Effect of different fungicides on the radial growth
of Botryodiplodis theobromae (poisoned food technique)

Concentra= ¥
< Mean colony Percentage
g é *  Treatment ?:ﬁn ig i de diameter inhibition
* ( 9 m) (mm) over control
PP CwT
—e———- X 400
1. Bordeausx 2500 0,00 100,00
mixture 5000 Q.00 100,00
10000 0.00 100,00
2, Carbistin 250 0,00 100,00
500 0,00 100,00
1000 0,00 100.00
3. Cuman L 1000 14,33 384.08
2000 9.33 89.63
3000 4.33 95.19
4, Dithane N~45 1000 3,00 100,00
2000 0.,00 100,00
3000 2,00 120,00
5, Foliaf 1000 20,00 T7.77
2000 15,00 83,33
3000 10.67 38.14
6. Fytolan 1000 51,67 42,59
2000 41,67 53,70
3000 21.67 75.92
7. Control - 90,00 -

* Average of three replications
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Plate 20, Effect of Bordeaux mixture on the growtih
of Zatrvediplodia thegobronae on Czanek?!s-Dox
agar.

Plate 21, Effect of Carbistin on the growth of Bolryodiplodia
theobromae on Czapek's~Dox agar,
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Table 20, Effect of different fungicides on the radial growth
of Fusarium moniliforme var. intermedium

{poisoned Iosod technigque)

Concentra~ %*jdean colony Percentage

sl. tion of diameter inhibition
No. Treatment fun?icide {mm) over control
ppm) (g:‘.l) x 100
1. Bordeaux mixture 2500 0.00 100.00
5000 0,00 100,00
10000 0.00 400,00
2. Carbistin 250 ©.00 106,00
S00 0,00 100,00
1000 C,00 106.00
3, Cuman L 1000 18,67 79.26
2000 0,00 100,00
3000 0,00 100,00
4. Dithane M=45 1000 0.00 100,00
2000 0.00 100,00
3000 ¢,00 100,00
B, Foltaf 1000 32,67 63,70
2000 22,67 74.8%
3000 0,00 100,00
6. Fytolan 1000 30,67 65,92
2000 25,33 71.86
3000 19.67 78.14
7. Control - 90,00 -

* Average of three replications.
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Plate 22, Effect of Dithane ¥=4% on the growth of
Botryodinlodia theobromae on CzapektseDox agar.

Plate 23, Effect of Bordeaux mixture on ‘the growth of
Eusarium moniliforme var, intermedium on
Czapek? s=lox agar.
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Plate 24, Effect of Carbistin on the growth of

Eusazium moniliforme var. intermedium
on Czapek's-Dox agar,

Plete 25, Effeet of Dithane M=45 en the growth of

Eusarive monlliforme var. intermedium
on Czapek!s-Dox agar,
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DISCUSSION

Diseases have been recognised as one of the major
constraints in the commercial cultivation of medicinal
plants, A survey of the fungal diseases of certain medicinal
plants in the College of Agriculturve, Vellayani, Tropical
Botanic Garden and Research Institute, Palode and Poste
graduate~cum~iesearch Centre in Ayurveda, Poojappura, yielded
the following:

1. Acorus calamus Linn.

1. Leaf rust: C.0. = Uromyces sparganii Clinton & Peek.ssp.
agiaticus Parmelee & Savile (IMI No.322536).

The fungus has been reperted on this host from Octacamund
Tamil Nadu (Rangaswami gt al, 1970). There is no record of this

fungus from Kerala State.

1i. Adhatoda beddomei Nees,

(Penz)
1. Leaf spot: C.0. = Colletotrichum gloeosgorioideshpenz. & Sacc,

{IMI No,322533),
Roy (1976) reported Colletotrichum capsici on Adhatoda

vasica from Bhagalpur, U.P. However, the present report is a

new host record for C. glocosporioides.

2, Leaf rust: C.0. = Puccinia sp. {(IMI No.322535),

This is a new host record for the pathogen in our country
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I1I. Asparaqus officinalis Linn.

1. Stem rot: C.0. = Fusarium moniliforme var. intermedium
Neish & Leggett (IMI No.322530).

Marras and Servazzi (1971) and Johnston et al (1979}

have reported Fusarjum moniliforme (Gibberella fujikurei)
on this host from Sardinia and Hew Jersey respectively.

E. moniliforme var. intezmedium has not been reported on

A. officinalis.

1v. Catharanthus zoseus G.Don. (= Yinca zosea Linn.)

1. Leaf_spot ¢ C.0. = Colletotrichum gloeosporioides (Penz )iz §Sue
The morphological characters of the pathogen agreed

with those described by Von Arx (1957), Mordue (1971) and

Sutton (1980). Santhakumari (1980) reported C. gloeogporioides

on this host from Vellayani, Kerala,

2, Leaf spot: C.0. = Curvularia glavata Jain (IMI No.322531),
The fungus has not been recoxded on C. rogeus.
V. Coscinium fenestratum Colebr,

1. Leaf blight: C,0. = Colletotrichum glososporioides Penz Yew aSus
(IMI No,322526),

The present report iz a new host record for the
pathogen,
VI, Costus speciosus (Koenig.) Sm.

1. Leaf spot:C.0. = Curvularja lunata (Wakker)Boedijn.
{IMI No. 324535).

Kumar gt al (1980) reported Curvularia lunata as a

seed=borne pathogen of this plant from Lucknow. Thakur gt al
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{1980) reported a leaf blight of Costus speciosus caused by

Survularia prasaaii from JammueTawi. The present report is

a new host record for Curvularia lunata from Kerala.

VIi. Holostemma adakodien R.Br.

1. Leaf spots C.0. -~ Botryodiplodia theobromas Pat,
(IMI No.322528),

There is no record of this fungus on H. adakodien

from India.

VIII. Plumbago indica (= P. zosea) Linn. o)
v

1. Leaf spot: C.0. = Colletotsichum gloeogporioides Penz, &
Sacc, {CGlomerella cingulata (Stonem.) A
Spauld & Schrenk.)(IMI No.322529),

This is a new host record for the pathogen.

IX. Bauwolfia serpentina Benth, ex Kurz.

|
|

1. aAnthracnoses ©.0., - Colletotrichum gloeosporioides Penz )l ASM‘

(IMI No,322532).
Varadarajan (1964bj has earlier observed anthracnose
of this plant in Mexico, Caused by C. gloecsporioides Penz.,
There is no recoxd of this fungus on H. gerpentina in India,.

X. Spilanthes acmella Linn,

1. Leaf blight: C.0., = Colietotrichum capsici (Sydow)
Butler & Bisby (IMI No,322527).

This is a new host record for C. capsici.

Specific identity of the above fungi was provided by the

Commonvealth Mycological Institute, England (Sution, 1988).
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The pathogenicity of all the fungi {except Uromyeces
sparganil ssp. asiaticus and Puceinia sp.) was proved by
artificial inoculation on their respettive host plants.

Symptoms similar to those observed under natural conditions,
were produced within 3 to 10 days after inotulatioen.

Cross inoculation studies with the five isoclates of
Colletotzichum gloaosporioides obtained from Adhatoda baddomel,
Catharanthus zoseus, Coscinium fenestratum, Plumbago indica
and Rauwplfia serpentina revealed that all the isolates are
cross infective. Of the five isolates, the one from R.

serpentina was found to be the most pathogenlc, producing
typlcal sympioms within 2 to 3 days of inoculation, and the
ene from A, beddomei the least, reguiring upto 6 days to
produce symptoms.

All fungi isolated were found to grow well on the
culture media tested, However, variations were observed in
the nature and extent of growth and sporulation on different
media.

Czapek's-Dox agar was found to be the best medium for
the growth and sporulation of Golletotrichum gloeosporioides
followsd by KRichard*s agar and Potato dextrose agar. C.
gloeosporioides has been reported to grow well on Potato
dextrose agar and Oatmeal agar (Wilson and Jose, 19€6).
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They found Qatmeal agar to be very good for the sporulation
of the fungus. Purkayastha and Sen Gupta (1975) reported
that Richaxd's agar and Gzapek'!swDox agar supporited good
growth and sporulation of C. gloeosporioides. Santhakumari
(1980) obtained good growth of fungus on Czapek'seDoxz agar
and Potato dextrose agar, Best growth and abundant sporulae

tion was obtained on Richard's medium,

Colletotrichum cavsici favoured Czapek?!s-Dox agar
the most for its growth and sporulation, Richard's agar
also gave good growth and sporulation., Though the growth
of the fungus on Oatmeal agar and Potate dextrose agar were
much less than in Richard's agap, the sporulation on these
media was good. Sehgal et al (1965) and Tripathiand Beniwal
(1977) obtained good growth and sporulation of C, cdpsici
on Potato dextrose agar, Chatrath and haychaudhuri (1968)
and Malati Majundar and Cineeta Sen (1974) reported Oatmeal

agar to be a good medium for the sporulation of C. capsici.

The growth and sporulation of Curvularia clavata

was best on Czapek'se-Dox agar, fotrlowed by Catmeal agar

and Richard's agar. In the case of Curvularia lunata,

Czapek!s-Dox agar, Oatmeal agar and Richard's agar were
found to be equally good for the growih and sporulation.
Chand and Verma (1968) oblained good growth and sporulation

of Curvularia lunata on Potato dextrose agar, Oatmeal agar,



Czapek's-Dox agar and Richard*s agar. Singh {1971)
reported good growth and sporulation of C, pvcldea on
Uatmeal agar.

Czapek!s~Dox agar, Qatmeal agar and Potato dextrose
agar were found to be equally effective in promoting good
growth and sporulation of Botryodiplodia theobromae.
Czapek's-Dox agar, Oatmeal agar, Potato dextrose agar and
Richard's agar have been reported to be good for the growth
of B. theobromae (Siradhana and Jain, 1962; Alasoadura, 19703
Rao st al, 1971; Vijayan and Wilson, 1980).

Very good growth and sporulation of Fusarium
moniliforme var. intermedium was abtained on Czapek!s-Dox
agar and Richard's agar, followed by Coon's agar, Potato

dextrose agar, Richardts agar and Czapek's~Dox agar have been
reported to be good for the growth and sporulation of Fusarium
gxysporum f. piveum (Jhamaria, ¥972). Singh and Singh (1975)
reported very good growth and sporulation of F. moniliforme
on Czapek!s~Dox agar. Copinath gt al (1984) and Khune gt al
(1984) reported Potato dextrose agar to be 2 good medium for
the growth of E. moniliforme, but the Sporulation on ‘this

medium was poor.

In general, Sabouraud's agar was found to be a poor
medium for the growth and sporulation of the above fungi.
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Spore germination of CUplletotrichum gloeosporioides
was completely inhibited by Dithane M=-45 and Foltaf even

at 50 ppm concentration, whereas 100 ppm of Bordeaux mixturs
and 200 ppm of Cuman L were required to effect cent per cent
inhibition, Of the six fungicides tested, Fytolan was the
least effective, causing only 82.3 and 78.8 per cent inhi~
bition zespectively at 6 and 24 hours after incubation even
at the highest concentration tested (200 ppm)., Complete
inhibition of radial growth of the fungus was obtained on
Czapek's-Dox agar containing 2500 ppm Bordeaux mixture,

500 ppm Cazbistin, 2000 ppm Cuman L and 1000 ppm Dithane M=45,
Foltaf and Fytolan could not effect complete inhibition even
at 3000 ppm.

In the case of Colletotnichum capsici, Bordeaux
mixture, Dithane M~45 and Foltaf at 50 ppm conceniration
caused complete inhibition of spoere germination. Carbistin,

(200 ppm) and Guman L ( i00 ppm)also caused complete imhibition,
Carbistin at 100 ppm concentration could effect cent per cent
inhibition only at 6 hours after imcubation, Here also,
Fytolan was found to be the least effective fungicide in
inhibiting the spore germinstion. Ceompletz Inhibition of
growth was obtained with 2500 ppm Bordeaux mixture, 250 ppm
Carbistin and 2000 ppm each of Cuman L, Dithane N=-45 and
Fytolan. Foitaf could not completely inhibit the growth even
at 3000 ppm,



77

Abul Hasan gt al (1978) recorded considerable

inhibition of radial growth of Colletoirichum lagenarium

with 0.3 per cent Dithane M~-45 and Ziram. Lima gt al {19783}
reported orthodifolatan to be toxic to C. glososporioldes
in in yitro evaluation. Singh and Jain (1978) found that
Bavistin was a good fungicide in inhibiting linear growth
of G. lagenagium. Santhakumari (1980) obtained cent per
cent inhibivion of spore germination of G. glseosporioides
with 5000 ppm Blitox., Karunakaran {(1981) obtained complete
inhibition of growth of C. gloeosporioides with 3000 ppm
Bordeaux mixture and 3000 ppm each of Fytolan and Dithane
Z-72 in solid medium. WNarain and Panigrahl (1971) reported
good inhibition of conidial germination of C. gapgici with

Ziram, even at a concentration of % ppm.

Germination of spores of Curvularia clavatas was

completely inhibited by 50 ppm Foltaf, whereas Bordeaux
wpixture and Dithane M-45 reguired 100 ppm and 200 ppm
respectively, However, Bordeaux mixture (50 ppm), Cuman L
{200 ppm), Dithane M~45 (900 ppm) and Fytolan (200 ppm)
completely inhibited the spore germination when observations
were taken at 6 hours after incubation. Carblsitin was found
to be the least effective fungicide in inhibiting spore
germination of the fungus., Badial growth of fungus was

completely inhibited by 2500 ppm Bordeaux mixture and 2000 ppm
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each of Cuman L and Dithane M=45, Foltaf and Fytolan
could not cause complete inhibition even at 3000 ppm,
Carbistin was the least effective fungicide against the
growth of the fungus.

Complete inhibition of spore germination of
Curvularia Junata was obtained with 100 ppm Bordeaux
mixture, 200 ppm Dithane M~45 and 50 ppm Foltaf., Bordeaux
mixture (50 ppm), Cuman L {200 ppm) and Fytolan (200 ppm)
could effect cent per cent inhibition of spore germination
only when observations were taken at 6 hours after incubation,
Here alsc, Carbistin was found to be the least effective
fungicide. CGrowth of the fungus on Czapek’s-Dox agar was
completely inhibited with 2500 ppm Bordeaux mixture, 2000 ppm
Cuman L and 3000 ppm Dithane M=-45, Foltaf and Fytolan wore
not very effective. Here also, Carbistin was the least

effective fungicide.

Saikia (1982) obtained complete inhibition of growth
of Curvularis eragrostidis with Cuman (1000 ppm), Blitox
(4000 ppm) and Dithane M=-45 (2000 ppm). Zamorski and Bielska
{1983) noted that eaptafol was highly toxic to Curvularia
trifolis f.sp. gladioli. Edington et al (1971) reported
that with the exception of Torula herbcrum, all members of

Porasporae (of which Curvularia is a member) of the class-

Deuteromycetes are insensitive to Benomyl. Donald Exwin (1973)



79

reported that darke-spored members of Deuteromycetes are
insensiiive to Bénomyl. Ved Ram and Dharam Vir (4986)
observed that benzimidazole fungicides like Benomyl,
Thiabendazole and Carbendazim played some role in the
acceleration of rotting of banana fruits caused by
Gurvuleria lunata. This indicatsd that these fungicides
are not effective in checking the growth and other aetivi-
ties of the fungus.

Bordeaux mixture (100 ppm}, Carbistin {200 ppm) and
Dithane M-45 and Foltaf each at 50 ppm concentrations caused
cent per cent inhibition of germination of single-celled
spores of Boitrxyodiplodia thsobromae. Complete inhibition of
germination of doubleecelled spores could be obtained only
with 200 ppm Bordeaux mixture, 100 ppm Dithane M=45 and 50 ppm
Foeltaf., Bordeaux mixture {100 ppm) and Dithane M~43 {50 ppm)
could effect complete inhibition of germination of doubles
celled spores only when observatlons wers taken at 6 hours
after incubation. Of the six fungicldes tested, Fytolan
was found to have the least inhibitory effect on the germinae
tion of both singlemtelled and double celled spores. Radial
growth of the fungus on Czapek!s-Dox agaxr was completely
ijnhibited by 2500 ppm Bordesux mixture, 250 ppm Carbistin
and 1000 ppm Dithane Me45, Cuman L, Foltaf and Fytolan
could not cause complete inhibition of growth even at 2000 ppm,
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0f the fungicides tested, Fytolan was the least effective,

Bordeaux mixture has been found effective in inhibiting
the spore germination of Dipledia theobromae (Newhall, 1948).
Rajagopalan and wilson (1972a) obtained cent per cent inhiw
bition of germination of single-celled and double-celled
spores of Diplodia natalensis with Dithane M-45 at 50 ppm
and 100 ppm concentrations respectively, while the radial
growth of the fungus was completely inhibited by 3000 ppm
Dithane M=45, Prasad and Bilgrami {1973) observed that
Fytolan and Blue Copper were not effective against
Botryodiplodia theobromae. WNaseema {1981) obtained good
inbibition of growth of B. theobromae with 1000 ppm Dithane
Mw45, Vijayan and Wilson {1985) obtained cent per cent
inhibition of germination of single=celled spores of B.
iheobromae with 50 ppm Pifolatan, 100 ppm Pithane M=45 and
200 ppm Bavistin, while the growth of the fungus on solid
medium was completely inhibited by 250 ppm Bavistin and 1000 pm
Dithane M«45,

Conidial germination of Fusarium moniliforme var.
intermedium was completely inhibited by 50 ppm each of
Bordeaux mixture, Dithane M43 and Foltaf., Cuman L {200 ppm)
also caused cent per cent inhibition, Carbistin {200 ppm)
effected complete inhibition only when observations were

taken at 6 hours after iwcubation. Fytolan was the least
efiective amony the fungicides tested., Complete inhibition
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of radial growth of the fungus on Czapek's-Dox agar was
obtained with 2500 ppm Bordeaux mixture, 250 ppm Carbistin,
2000 ppm Cuman L, 1000 ppm Dithane M=~45 and 3000 ppm Foltaf,
Fytolan caused only 78.14 per cent inhibition of growth even
at 3000 ppm concentration.

Bavistin (0.1 per cent) and Ziride, Difolatan and
TDithane M~495(0.2 per cent) have been reported to inhibit
the radial growth of Fusarium oxysporum, while Blitox (0,2
per cent) was not effective (Qadri gt 21,1982}, Growth of
F. pxysporum was found to be considerably reduced on solid
medium containing 0.2 per e¢ent Difolatan and Dithane M-45
{Kalra and Sohi, 1984), sharma and Jain (1984) reported that
Dithane M=-45 and Bavistin (500 ppm) were very offective in
inhibiting the radial growth of Fusarium moniliforme.

Vrany gt al (1984) obtained cent per cent inhibition of

growth of F, moniliforme on Potato dextrose agar containing
1000 ppm Bavistin,

The prosent investigation revealed the presence of a
number of fungl causing diseases of economically important
medicinal planis grown in Kerala., Some of these diseases
oceur in a very severe form due to the warm and humid condi-
tions particularly prevalent in our State. Oubt of the twelve
disecases recorded, eleven are new to Kerala, of which eight

are new vecords for the counitry.
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The results of laboratory evaluation of fungicides
indicate that Foltaf is a very promising fungicide in
inhibiting the spere germination of all the fungi tested
during the present study, even at a concentration of 50 ppm.
in regard to the inhibition of growth of these fungi,
Bordeaux mixture, Cuman L and Dithane M«45 were found to be
mope effective, Carbistin was also found 4o be very
effective in inhibiting the spore germination as well as
wadial growth of all the fungl, except Curvulsria clavata
and G. lunata. A sultable fungicide for the control of
fungal disecases of madicinal plants can be selected from
smong the above promising ones after conducting necessary
field trials,
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SUMMARY

A survey of fungal dlseases of medicinal plants in
three localities of Trivandrum districi, viz, College of
Agriculture, Vellayani, Tropical Botanic Garden and Research
Institute, Palode and Pogst-graduate-cumeResearch Centre in
Ayurveda, Poojappura, yielded the following twelve diseases

on ten medicinal plants:

1. Leaf rust of Acorus calamus Linn. caused by Uromyces

sparqganii Clinton & Peck. $s5p. agigticus Parmelee &
Savile

2‘: Leaf spot of Adhatoda beddomei Neass. caused by
(G

Colietotrichum gloeogsporioldes APenz. & Sacc.

3'.' Leaf rust of Adhatoda beddomel Nees, caused by Puccinia sp.

4. Stem rot of Asparagus officinalis Linn. caused by
Fusarlum moniliforme var. intermedium Neish & Leggett

9. Leaf spot of Catharanthus roseus G.Don (= Vinca rosea Linn.)

caused by Colletotrichum gloeosporioides (Penz.) Rewz &€ Socc

6’.? Leaf spot of Catharanthus roseus G.Don. caused by
Gurvularia clavata Jain

7’.& Leaf blight of Coscinium fenestratum Colebr. caused by
Colletotrichum gloeosporioides (Penz.) Pena £ Socc:
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8, Leaf spot of Costus speciosus (Koenig.) Sm. caused by

Gurvularia lunata (Wakker) Boedijn

9 Leaf spot of Holostemma sdakodien R.Br. eaused by
Botryodiplodia theobromae Pat.

10. Leaf spot of Plumbago indica (-P rasea) Linn. caused by
Colletotricham gloeosgorio;des Penz. & Sace.
(Glomerslila gingulata {Stonem.) Spauld. & Schrenk.)

11. Anthracnose of Rauwclfia serpentinz Benth,ex Kurz. caused
by Colletotrichum gloeosporioides (Penz.) Fenz & Seec

125 Leaf blight of Spilanthes acmella Linn. caused by
Colletotrichum capsici (Sydow) Butler & Bisby

Of the above, eight diseases { marked with asterisk}
are new records from our country. Except the leaf spot of

Gatharantnus rossus caused by C. gloeosporioides, all the
diseases are new records from Kerala,

The pathogenicity of all the fungi ( except Uromytes

sparganii ssp. agiaticus and Puccinia sp.) was proved by
arfificial inoculation on the respective host plants.

Cross inoculation studles with isolates of

Coiletotrichum gloeosporioides from five hosts, showed that
they are cross infective. The isolate from Rauwolfia
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Serpentina was found to be the most virulent while the
one from Adhatoda beddomei the least,

Morphological charscters of the fungi isclated were
gtudied by slide culture technique,

Variations were observed in the growih and sporulae
tion of the fungl on different media. Czapek?!s=Dox agar and
Richard's agar were found to be very good for the growth and
sporulation of all the fungi tested, followed by Oatmeal agar
and Potate dextrose agar, except for Fusarium moniliforme var,
intermedium which exhibited poor growth on Oatmeal agar.,
Sabouraud’s agar was found to be a poor medium for all the

fungi.

The experiment to study the in vitro effeet of six

fungicides on spore germination revealed that cent per cent
inhibition of Collstotrichum gloeosporioides, £. capsici,

Curvularia clavata, Curvularis lunata, Botryodiplodia
theobromae (Single celled and double celled spores} and

rusarium monilifsrme var, intermedium could be obtained

with Foltaf at 50 ppm concentration. Spore germination of
Colletotrichum gloeosporioides was inhibited by 100 ppm
Bordeaux mixture; 200 ppm Cuman L and 50 ppm Dithane [=45

also. Bordeaux mixture (50 ppm), Carbistin (200 ppm),
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Cuman 1 (100 ppm) and Dithane M=45 {50 ppm) caused
complete inhibition of spore germination of C. capsiei.

Spore germination of Curvularia clavata and
Gurvularia lunata could be completely inhibited by 100 ppm
Bordeaux mixture and 200 ppm Dithane M~45, Cent per cent

inhibition of germination of single celled spores of
Botlryodiplodia theobromae was obtained with 100 ppm Bordeaux
mixture, 200 ppm Carbistin and 50 ppm Dithane M=45.

Germination of double=~celled spores of B, theobromae was

completely inhibited by 200 ppm kordeaux mixture and
100 ppm withane M~45, Complete inhibition of spore

germination of Fusarium moniliforme war. intermedium was

obtained with 50 ppm Bordeaux mixture, 200 ppm Cuman L and
50 ppm Dithane M=-45., Fyltolan was comparatively less
effactive against the spore germination of most of the
above fungi.

Radial growth of Cplletotrichum gioeosporieides on
Czapek!s~Dox agar was completely inhibited by 2500 ppm
Bordeaux mixturs, 500 ppm Carbistin, 2000 ppm Cuman L and
1000 ppm Dithane M=-45, Growth of Colletotrichum capsiecl

was completely inhibited by 2500 ppm Bordeaux mixture,
250 ppm Carbisiin and 2000 ppm each of Cuman L, Dithane A=45
and Fytolan., Growth of Curvularia clavata was completely
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inhibited by 23500 ppm Bordeaux mixture and 2000 ppm each
of Cuman L and Dithane #=45, Complete inhibition of
Curvularis Jjunata was obtained with 2500 ppm Bordeaux
mixture, 2000 ppm Cuman L and 3000 ppm Dithane M-45,
Radial growth of Botryodiplodia theobromae was completely
inhibited by 2500 ppm Bordeaux mixture, 250 ppm Carbistin
and 1000 ppm Dithane M-45, Complete iphibition of growth
of Fusarium poniliforme var. intermedium was obtained with
2500 ppm Bordeaux mixture, 250 ppm Carbistin, 2000 ppm
Cuman L, 1000 ppm Dithane M=45 and 3020 ppm Foltaf.
Fytolan exerted the least inhibitory effect on the growth
of the above fungi.
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APPENDIX I

COMPOSITION QF GULIURE MEDIA

Goon's agar
Sucrose
Dextrose
Magnesium sulphate
Potassium dihydrogen
Potassium nitrate
Agar agar
Distillied watexr

Czapek's-Dox agar
Sucrose
Sadium nitrate
Potassium dihydrogen
Magnesium sulphate
Potassium chloxide
Ferrous sulphate
Agar agar
Distilled water

Qatmeal agaxr
Oatmeal
Agar ager
Distilled water

phiosphalew

-
-

phosphate=

7.20 g
3,60 g
1,23 g
2,72 g
2.02 g
20,00 g
000,00 ml

30,00 g
2.00 g
1,00 g
0,80 g
0.50 ¢
0,01 g

20,00 g

1000,00 m}

30.00 g
20.00 g
1000,00 ml

{zontd..)



APPENDIX~I (contd.)

oo

Potato dextrose agar

Pealed and sliced potate
Dextrose

Agar agar

Distilled uater

Richard!s agar

Suczose
Potassium nitrate

Potassium dihydrogen phosphate=

vagnesium sulphate
Ferric chloride
Agar agar
Distilled water

Szbourcud's agar

Glucose
Peptone

Agar agar
Distilled water

-

200,00 g
20,00 g
20.00 g

1000,00 ml

50,60 g
10.60 g
5.00 ¢
2,30 ¢
0.02 ¢
20.00 g
4000,00 ml

40,00 g
10.00 g
20,00 g
1000,00 ml



APFENDIX II
Analysis of variance table

(i) Growth of Colletotrichum gloeosporioides on different media

F F at F at
Souxce 53 af MS  caleula- 0,05 level 0,01
ted lovel
Total 1323.61 17
Treatment 1274,27 5 254,85 61.95* 3.1 5,06
Error 49,33 12 4,11
Ch for comparison = 3,61
#4 Significant at 5 per cent and 1 per cent level
{ii) Growth of Colletotrichum capsici on different media
T F at
Source 58 af MS calcula= 0.05 S.8§
ted level level
Total 1028.44 17 ex
Treatment 959.10 5 191.82 83.19 3.1 5.06
Error 692,33 12 5.77
Ch for comparison = 4,28
#s Significant at 5 per cent and 1 per cent level
(1ii) Growth of Curvularia clavata on different media
Source S8 df MS F F at F at
calculae 0,05 0.0%
ted level level
Total 1772.00 17
Treatment 1744.00 5 348,80 149.48° 3,11 5,06
Error 28,00 12 2,33

Ch for comparison = 2,72
%% Significant at 5 per cent and 1 per cent level



APrENDIX II (Contd.)

(iv) Growth of Curvularia lunata on different media

F F at F at
Souxce $s af  Ms calcula~ 0,05 0.01
ted level level
Total 1571.60 17
Treatment 1541.60 ) 308.32 123.32** 3.11 5.06
Errox 30,00 12 2,50
CD for comparison = 2,82
#% Significant at 5 per cent and 1 per cent level
(v) Growth of Botryvodiplodia theobromag on different media
Source 58 df MS F F at F at
galeula~ 0,05 0,01
ted level level
Total 654.28 17 .
Treatment 686,94 & 137,38 224,73 3.11 5,06
Exrcor T7.33 12 0,61

oD for comparison = 1,39
*% Significant at 5 per cent and 1 per cent level

{vi) Growth of Fusarium moniliforme var. intermedium on different

media.
Source 88 df MS F calw- F at F at
culated 0,05 0,01
level level
Total 1184.00 17 "
Traatment 1157.33 B 231,46 10417 3.1% 5,06
Exrror 26,66 12 2,22

Cb for comparison = 2,80
#*#x Sivnificant at 5 per cent and 1 per cent level



APPENDIX 11X
Analysis of variance table

(i) Effect of different fungicides on the growth of Colletotrichum
gloeosporioides on solid medium { poisoned food technique)

Source ss af MS F calm F at F at
culated 0,05 0,01
level level
Total 12441,75 53
Treatment 42429,00 47  731.42 2079.63°  1.92 2.52
Error 12,65 36 0.35

Ch for comparison = 0,98
*% Significant at S per cent and 1 per cent level

(4i) rffect of different fungicides on the growth of Colletotrichum
capsici on solid medium (poisoned food technique)

Source 35 af S F cal~
F at F at
culated o5 0.01
level level
Total 4614.03 53 -~
Treatment 4605,71 17 270.92 1173.82 1.92 2,52
kxror 8.31 36 0,23

CD for comparison = 0,79
%% Significant at 5 per cent and 1 per cent level

(1ii) bffect of different fungicides on the gvowth of Curvularia
clavata on solid medium (Poisoned food technigue

Seurce Ss af MS F ecal- F at F at
culated 0,05 0.01
level level
Total 35560.36 53 Ko
Treatment  35546.14 17 2090.95 5204.01 1.92 2,952
Error 14.22 36 0,39
CC for comparison = 1,04

<% 2ignificant at 5 per cent and 1 per cent level



APPENDIX III {Contd,)
{iv) Efiect of different fungicides on the growth of Curvularia
lunata on solid medium {Poisoned food technique)

F ¢cale F at F at

Souxrce S8 a¥ Ms Gula’t@d 0005 0.’01
lgvel level
Total 40059, 60 53 .
s

Treatment 40006.49 17 2353.,23 1595.19 1.92 2,52
Exror 53,10 356 .47
GCD for comparison = 2,03

##% Significant at 5 per cent and 4 per cent level

{v) Effect of different fungicides on the growth of Botrycdipledia
theobromas on solid medium { poisoned food technique§

Source $S dag MS F calw F at F at
culated 0.05 0,01
level level
Total 13673.22 53
Treatment 13552.28 17 T99,37 342.84*§ 1.2 2.52
Erxror 83,94 36 2033

Ch for comparison = 2,53
% Significant av 5 per cent and 1 per cont level

(vi) Efiect of different fungicides on the growth of Fusarium
gonil%forme vap, intermedium on solid medium(Poisoned food
tecnnique

Source 88 af NS F cal=- F at F at
culated 0.05 0,01
level level
Total 12294,16 93
Treatment 922831.24 17 722,43 2029,8% 1.92 2,52
Exrroxr 12.81 36 0.35
Ch for comparison = (,98

*®% Significant at 9 per cent and 1 per cent level
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AESTRACT

A survey was conducted in three localities of
Trivandrum district, viz., College of Agriculture,Vellayani,
Tropical Botanic Garden and Research Institute, Palode
and Posi=Graduate-cum~fesearch Centre in Ayurveda, Poojam
ppura, to study the fungal diseases of ten important
medicinal plants. Colletotrichum glososporioides, C.

gapsici, Curvularia clavata, Curvularia lunata,
Botryodiplodia theobromae, Fusarium moniliforme var,

intermedivm, Jromyces sparganii ssp. asisticus and Puceinia sp.

were found infecting the plants.

The above fungi, except Uromyces sparganii ssp.

asiaticus and Zuccinia sp, were iselated in pure culture

and pathogenicity to their respective host plant established
by artificial inoculatlon. The effect of five artificial
culture media on the growth and sporulation of the pathogens
was studied, Czapek's=Dox agar and Richardts agar were
found to be favouring good growth and sporulation of all
the fungi.

Cross inecculation studies with the isolates of

Colletotrichum gloeosporioides from five medicinal plants

revealed that they are able to infect each others host

plant. The isclate from Zauwolfia serpentina was found to be




the most virulent pathogen, while the one from Adhatoda
beddomei the least,

In vitro assay of six fungicides revealed that

Bordeaux mixture, Cuman L, Dithane Mw45 and Foltaf are
very effective in inhibiting the spore germination of
the test fungi. Carbistin was also effective against the

fungi, except Curvularia clavata and Curvularia lunata,

Bordeaux mixture, Guman L and Dithane M-45 were
very effective in inhibiting the radial growth of the
fungi on Czapek's~Dox agar, Carbistin, though effective
against most of the test fungi, could not inhibit the

growth of Gurvularia clavata and Curvularia lunata.




