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INTRODUCTION

Plant protection through synthetic chemicals contributed significantly
in reducing losses due to diseases and thereby increasing agricultural
production. However, chemical’s share to environmental pollution through

air, water, soil and by induction of resistance amongst pathogens, thereby

- the need to apply them more with their escalating prices and harmful effect

on non-target organisms, currently caused wide spread concern and hence
the need to look for an alternative safer means for managing plant diseases

are felt greater now than ever before.

Contrary to the p_roblerris associated with the use of synthetic
chemicals, botanicals are environmentally nonpellutive, renewable
inexhaustive, indigenously availablé, easily accessible, largely ‘non
phytotoxic, thus readily biodegradable, relatively cost effective and hence

constitute a suitable plant protectants.

Use of botanicals for prevention of plant diseases without the mention
of their harmful effect has been recorded in ancient Indian literature.
Several botanicals viz., fruits of Brhati (Solanum indicum L.), Sandal
(Santalum album L.) and Mahuva (Madhuca indica L.). seeds of Mehandi

| (Lawsonia inermis L.) and Babool (Acacia nilotica 1.) have antimicrobial
activities against some plant pathogens (Nene, 1996). Democritus tried
plant extracts for confro]}ing disease in 470 BC (Sharville, 1960). Since then

there has been several recorded and unrecorded mention of their uses



against a large number of microbial organisms. A number of angiospermic
plants have been reported for the presence of antimicrobial actfivities by
several workers (Chopra ef al., 1965; Nene, 1996; Daya Ram, 1998;
Choudhary et al., 1998; Khan, 1999 and Sharma, 2000). The preparation
from several plant parts such as seed, leaves, flowers, fruits, etc. have been
used for the presence of antifungal activifies. Many angiospermic planis
parts such as fruits of Amaltas (Cassia fistula L.) contain pectin, hydro-
methyl amanthoquinones and sugars while Datura (Datura stramonium L.)
leaves are known for the presence of alkaloids which possess toxic
properties against some plant pathogens. A preparation from bitter Temrua
(Diospyros cordifolia Ro‘fcb.) is known for its piscicidal activities (Sharma

and Simliot, 1971).

The natural abundance of botanicals, their genetic multiplicity
globally and little pollution problems are the key factors for their attractive
prospect of application. Considering all these aforementioned facts, the
present studies were conducted to find out the efficacy of different partially
purified plant product components against various plant pathogens viz.,
Fusarium oxysporum f. sp. [ycopersici inciting fruit rot of tomato, Alternaria
cyamopsidis Rangaswami and Rao, causing leaf blight of guar,
Colletotrichum gloeosporioides causing anthracnose of yam and
Helminthosporium maydis (Nisikado and Miyake) inciting maydis leaf

blight of maize with the following objectives :
1. Collection, isolation and purification of plant pathogens.

2. Pathogenicity test of the isolated plant pathogens.



Extraction of the components from plant products of various plants,
viz., Sandal _(Santdlum album L.), Brhati (Solanum indicum L.),
Custard apple (Annona squamosa L.), Amaltas (Cassia fistula L.),
Babool (Acacia ﬁilotica L.), Satyanashit (Argemone mexicana L.),
Datura (Datura stramonium L.}, bitter Temru (Diospyros cordifolia

Roxb.) and Mehand: (Lawsonia inermis L.).

Efficacy of components in viiro agamst Alternaria cyemopsidis,
Colletotrichum  gloeosporioides, Fusarium oxysporum and
Helminthosporium maydis isolated from guar, yam, tomato and

maize, respectively.

Eﬁicacy of components in vivo against Helminthosporium maydis

incitant of maydis blight of maize leaves.



Chapter 2

Review of Literature




REVIEW OF LITERATURE

Any scientific work is not complete until it is supported and
corroborated by the relevant reports available in the literature and

moreover it provides guidelines for future research work.

With this view, efforts have been made to incorporate all the relevant

literature and it has been categorised into two distinct parts :
2.1 Review of fruit rot and plant diseases.

2.2 Review of plant extracts.

2.1 REVIEW OF FRUIT ROT AND PLANT DISEASES
2.1.1 Fusarium Rot of Tomato :

Various fungal plant pathogens are responsible for decaying the
tomato fruits under field conditions and storage also. Saccardo (1886) first
described Fusarium on decaying tomato fruits received from Italy in 1886
and was named as Fusarium oxysporum (Schl.) sub spp. fycopersici Sacc.
In India, Thaxter (1890) rei)orted the fungus Fusarium on tomato fruits and
identified as Fusarium lycopersici Sace., while Thomas (1994) reported that
the tomato fruit rot incited by Alternaria alternata (fr.) Keissler is fairly

common in all tomato growing areas in India.

Srivastava and Tandon (1966) and subsequently Aulakh and Grover
(1968) reported the fusarium rot of tomato caused by Fusarium roseum.

Aulakh and Grover (1968) also found that the rot could be inhibited by




cotton seed castor and parafﬁn 0118 Yadav and Thakur (1971) reported that
tomato ﬁ'u.lt rot mclted by Fi usanum nivale and Rhizopus stolonifer were .

most prevalent 1n vegetable markets of Haryana

Kha.nna and Chandra (1977 aand 1977 b) reported that tomato fruit
rot mmted by Fusanum spec1es is known to occur in many countries
mcludmg Indla under ﬁeld condltlons and - during storage and after
harvesting of frmts the rot causes serious losses. They made a survey of _
Allahabad, Indla, vegetable markets and first reported the fusanrm:t rot is
mclted by Fusanum equzsetz They also found that this rot was most

prevalent dunng _the.mo_nth_s of_ January and February.

Garg and Gupta (1979) reported a soft.rot of tomato fruits collected
from Agra markets and molated the fungus Fusarmm solani.

Ka].ra and Soh1 (1985 a & b) conducted a survey of vegetable markets
of Chandlgarh and found that Fusanum species caused considerable losses
of tomato ﬁ'UItS They also found that alternaria rot was the most prevalent
rot in tomato fru1ts Annze (1986) isolated Fusarium solani and F.
oxysporum from tomato frults co]lected from the markets of Southern-

ngena and reported to be most pathogemc to tomato fruits.

Okah and Ermk (1990) found that Fusarium equiseti and F.
oxysporum causmg oonsnderable losses of tomato fruits in laboratory tests.
Oladlran and Iwu (1993) reported that the fusanum rol was maxXimum
When relatlve hmmdlty ranged from 70 to 90 per cent and further found
that the rot ca.n be m.lmm.lsed When fruits stored at 0 to 10°C temperature

and. 60 to 90 per oent relatwe hunmhty
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Sharma (1996) reported an average damage of about 0.5 io 19.7 per
cent of tomato frmts by post harvest ﬁmgal rots from vegetable markets of
Hlmachal Pradesh and found that 81 3 per cent of total spoilage Was due

to- Fusanum spemes Ramg1ry et al (1997) 1solated the fruit rot pathogens

from 60 dlﬁ'erent tomato frult samples collected from Madhya PTadesh and :

found that most of them were mc1ted by fu.ng1 It was also observed that
Fusanum oxysporum Altermna alternata and Penicillium notatum were
the most &Qqucn_i;_ _causal_agen__ts: of .ton_:lato decay in field and vegetable
2.1.2 AlternarlaB]Jghtoquar

Butler (1918) descrlbed a leaf spot disease of guar caused by the
orgamsm 1dentlcal to Alternana brasszcae (Berk.) Sace. from Pusa (B1har)
and Madras whlle, Narasmhan (1935) reported an unidentified species of
Altemana on guar from Mysore Uppal et al. (1935) found A. brassicae on
guar along W1th other fungl 111 Bombay Streets (1948) as well as Luttrel
(1964) found the oocu.rrence of a.lternana leaf spot in U.S.A. and they
tentatlvely 1dent1ﬁed the pathogen asA cucumerina (Ell. and Eucrh) Elliot.
Rangaswan:u and Rao (1957) observed a severe altemana blight on guar in

Colmbatore and on the basas of cross moculatmn and. morphologlcal studies

of the pathogen, ooncluded that the fungus was different from A. brassicae

in. possessmg much longer beaks than the latter. They identified the - o

orgamsq;s__.-as_A._ c_yamop_szdzs Rangaswam_l and Rao.

Yogendra et al (1995) recorded dxsease intensity u.nder varying

conchtlons on guar cv Pusa N avbahar in Kanpur, U.P. Max:lmum disease




mtenmty Was recorded at 25 31°C 80 per cent RH and high rainfall. The
susceptlblhty of plants gradually dechned with i increasing age. Orellana
and’ Snmnona (1966) w]:ule surveymg in the guar plantatlons in USA.,

found ma:mnum mfectlon on Ieaves stems and pods in the period between
bloommg and capsule formatlon The drsease was found to be destructlve
in perlods of excesswe ramfall and hunndlty Singh (1970) although . .
Inentloned that alternarla bhght of guar was widely spread throughout
Ra_lasthan and Was resPonsrble for heavy losses, but the exact information
on 1ts occurrence and seventy 1n dlﬁ'erent ioca]1t1es of Udaipur district in

RaJ asthan are not avallable
213 Anthracnose o.f:SYam- S

Massee (1908) was ﬁrst to report anthracnose on the leaves of
cultlvated yam and 1dent1ﬁed 1ts causal organism as Gloeosporium pestis,
subsequently Avema Sacca (1917) descrlbed Colletotrichum dioscoreae,
perhaps as pathogen of the same disease (Chupp and Sherf, 1960). Goto
(1929) reported a sumlar dlsease as black dots from Formosa on Dioscorea
alata and D -batatas Later Parham (1935) reported leaf and stem wilt of
yam from F1_11 and recorded fa.llure of tuber production in the crop due to
Gloeosponum pestts Ward (1938) attnbuted the leaf spot disease of white
and ye]low yams D alata and D cayennenszs to the same fungus. Baudin
(1956) found anthracnose caused by Glomerella cingulata to be a common
dlsease in yam at Ivory coast In an attempt to revise the genus
Gloeosponum Von Arx (1957 a) reoogmzed two species of Colletotnchum

on: Dzoscorea vlz C gloeospormzdes and C. demaiium Whrch were



understood to be the eomdlal stages of G'lomerella cingulata (Stonem) Spaul
and Schrenk. and C capswt (Syd ) Bulter and Bishy, respectively. He

. con51dered G pestzs C dwscoreae and G. bomplandii (reported on

Dmscorea) as synonyms of C. gloeosponozdes Penz. causing serious d1sease _

on Dwscorea alata o

Prasad and Smgh (1960) descnbed a disease on Dzoscorea alata from
India showmg 1mt1al brown pin head spots on leaves and stems which later
enlarged and coaIesced to mpart a glazed black colour to stems; leaf spots

also coalesced ultlmately leadmg to Wlthenng and shedding. These workers

found the symptorqato_logy c_losely resembling the disease symptoms .

described ear]ier-:'l:'iyf-”fGoto (1929) identifying the causal organism as
Colletotnchum gloeosponozdes Smgh et al. (1966) reported the pathogen to

be the host spec:.ﬁc and renamed 1t as C. gloeosporwzdes f. sp. alatae.
2.14 . M_ayd.is Leaf Bl;ght of Maize :

" Leaf bhghtof malze (Zea mays 1..) also known as southern corn leaf
bhght because of 1ts bemg more Wlde spread in the southern United States,
is incited by szolans maydls (Nisikado . and Miyake) Shoemaker
(Cochliobolus: heterostmphus (Drechsler) Drechsler] commonly known as

Helmmthospon_um mydxs NlSlkadO and Miyake.

The d.lsease Was ﬁrst observed m Florida (U.8.A.) on maize and on
maize and teosmte from the Phlhppmes by Drechsler (1925). The perfect
stage first discovered by Drechsler (1925), was then designated as

Ophwbolus heterostrophus Later Drechsler (1934) erected a new genus,

Cochlwbolus to accommodate the perfect stage of this fung'us and




accordingly" it .canle: tobe known as Cochliobolus heterostrophus (Drechsler)
Drechsler. The asexual stage of thls fungus was described in 1926 from
Japan by NISlkadO and M_lyake as Helmmthosponum maydts Nisikado and
M1yake Ito (1930) erected the genus Drechslera to which this maize
pathogen was transferred Later on, Shoemaker (1959) proposed a new
genenc name szo&ans for the gra.mlcolous species having fusoid
' phragmospores Wlth polar germmatlon using B. maydis as lactotype
However Luttrell (1964) dxaagreed with Shoemaker and recognised
Helrmnthosponum as a genenc entlty and the two broad divisions, cylindro-
Hehmnthosporlum (Drechslera) and Eu-Helminthosporium (Bipolaris) as
subgenera Subrama.ma.m and Jaln (1966) suggested that all the
gra:mmlcolous Helmmthospona should be accommodated na smgle genus
Drechslem Ito Wlnle Kenneth (1983) suggested genus Bipolaris for those
specles havmg fusmd comd:la mth mnate h]]JIlIl, germinating normally from
end cells Under artlcle 50 of the - mtematlonal code of Botanical
Nomenclature the vahd name of the perfect stage (telomorph) takes
preoedenoe over that of the 1mperfect stage (Anamorph). Accordingly the
fungus has been de31gnated as szolans maydis (Nisikado and Miyake)
Shoemaker a.na.morph of Cochlwbolus heterostropkus (Drechsler) Drechsler.
It, however oontmues to be commonly referred to as Helminthosporium

maydzs.

- In T:ndla, the chsease was. ﬁrst reported by Munjal and Kapoor (1960)
on the basis: of spemmens oollected from Malda (W. Bengal) by Butler in

1-905. Smgh-._and Smgh _(1966)_ a_lao reported it from Kanpur and adjoining



areas where the dJsease was most severe on variety T-41. The disease was

first reported ﬁ'om Udalpur dlstnct of Ra_}asthan by Kothari (1964).

Drechsler (1925) descnbed the symptoms on the basis of material
collected ﬁ‘om Florlda and Phlhppmes as "a destructive disease manifested
by the appearenoe ‘on the leaves of numerous dead cinnamon buff or
purphsh areas surrounded hy a darker reddish brown margin and often
dehcately va.ngated w1th browmsh zonate bands, the leisons longitudinally
elongated typlca]ly hnnted toa smgle mtervascular region, often coalescing

to form more extenswe dead portlons

Onllo (1949) reported that H maydzs can infect the leaf sheath, husk
of the ears as well as the Ieaf blade He also noticed root infection in
moculated soﬂ m green house Infectmn on stems and midribs occurred only
on. Woundmg under h1gh relatlve hum1d1t1es Robert (1956) observed

blackenlng of sﬂks and ear tlps of sweet corn in Florida.

In the year 1970 extreme susceptlbl.hty of maize cultivars carrying
cytoplasnnc male stenhty (Texas male stenle, TMS) was reported from the
states of Iowa, Ilhnms Indlana and anesota (Ulistrup, 1970 and 1972)
; WhICh resulted in- an epldemlc It was ascribed to the appearance of a new
phenotype de31gnated as race "T" of H. Maydzs (Hooker et al., 1970). Nelson
et al (1970) tested pathogemc behawour of isolates collected from different
countnes mcludmg USA dunng 1955 and found that some of them were

smnlar to. those charactenzed as race "T"

I-Iooker (197 1) descnbed the dlﬁ'erences between the race "T" and race

"O" in detall mth respect to symptoms, speclﬁclty to cytoplasms toxin



productlon reproduct:lve rate, relatlon to environment and other.respects
The most obvmus dlfferenees in the two races were in plant parts mfected
a.nd in symptoms produced The old common race"Q" was primarily a leaf
pathogen producmg sma]ler lesmns with parallel sides and little chlorosis.
Race "T" however, aﬁ'ected several plant parts i.e., leaves, sheaths, husk-

leaves, -shank, ear: and _st-alk tls_sues_.-

Khehra et al (1976) reported race "T" on maize in India. They |
observed the dlsease on leaf sheaths husks, ear tips and kermels of
ex.perlmental hybnds 2310 a.nd 2410 Shurtleff et al. (1976) reported the
lesions caused by race “0" as. tan 0.6 x 1.2 to 1.9 cm long, with parallel
sides and buﬁ' to brown borders Those formed on race "T" were longer (0.6
to 1. 2x06 to 2 7 cm) spmdle shaped or elliptical, with yellow green or
chlorotic halos Sharma et al. (1978) conﬁrmed the findings of Shurtleff ef
al. under glasshouse oond1t10ns -Bera and Giri (1979) isolated race "O" and
i of H Mayd:s from leaves and kernels of maize collected from different
parts of Indla Same vsrlatlon in these symptoms have been reported by
different Workers (Robert 1956 ‘Misra and Singh, 1975; Lakshmanan et al.,
1988 Slsterna, 1998 Johal and Bnggs, 1994 and Isota et a¢l., 1996) Laxmi
(1985) studled-morphologlcal and cultural variation in the ten 1solates of H.
M aydzs co]]ected from dlﬁ‘erent agrochmatlc zones of the country and found
vanahon in spore dJmensmns and cultural characters. Jain (1989) observed
that exght_ 1so__1ates_ _of H Maydls showed difference in cultural and

morpholozgical.'-: characters




2.2 REVIEW ?O.ﬁ.P:I?ANT' EXTRACTS

A number of plants found in Incha have ‘been successfully used both

for therapeutlc as Well as poxsonous purposes (Chopra et al., 1965).

Shekhawat and Prasad ( 197 1) found that garlic and onion gave good
mh1b1tlon of spore gennmahon of Altemarw tenuis, Helminthosporium
sativum and Curvulana penmsetz due {o presenoe of allincin in garlic and
protocatechmc acul and catechol in onion which were respons1ble for
burstmg in young hyphae of fungus Aﬁﬁ and Dowidar (1977) observed that
volatﬂe compounds enntted ﬁ'om extracts of Ocimum bacillum and
Orzganum ma_}orana reduced spore ‘germination and spore respiration of

number of Fusanum sPemes .

o EgaWaetal (1977)foundthat antifungal substances extracted from
Ieaires of eléreﬁ; outof -tWenty seven Euoolyptus species inhibited conidial
germmatlon of Altemana solam and Cochliobolus miyabeanus. Singh and
Sharma (1978) observed anti fu.nga.l act1v1ty of crude extracts of thirty four
Ind:lan ﬂowermg plants out of these twenty five strongly inhibited the
growth of Fusanum oxysporum Kumar et al. (1979) tested aqueous extract
of dIﬂ‘erent parts of omon garhc, parthenium and kalanchoe tested in vitro
agamst Fusanum oxysporum and other pathogens and observed complete

ll]hlbltlon of spore gexmmat;on .

Kapoor et al (1981) md1cated that extracts from Convolvulus
alsmozds and Convolvulus plunculzs were almost completely fungicidal

agamst spore germmanon and mycehal growth of Fusarium oxysporum.

Prasad and Slmlot. (1983) showed that preparation from the fruit of bitter



Tem.ru was effectwe 1n oontromng the W11t of arhar caused by Fusarium
udum. Seed treatment was more effectwe than root drenching. Chaudhary-

et al. (1998) also reported lnhlbltlon of Fusarium udum, Colletotrichum

capszcz, AIternam tenuzs and Helmmthosponum maydis from partiailly

punﬁed components extracted from bltter Temru fruits.

Maroon et al (1984) observed that crude extract of Amarenthus
spmous and Leucanena leucocephala reduced development of cercospora leaf
spot of munghean Babu and Reddy (1986) reported that extracts of
Eucalyptus globulus Pomegranate Lawsonia inermis and Datura
siramomum Were eﬁ'ectlve in checkmg fruit rot of lemon caused by
Coll_etotn-chum gloeospomzde_s; .and Bob-ydzplodm theobromae. Pre-
inoculation tl‘eatments _Weref::: tnote effective than post-inoculation

treatnlents'. R

Smgh et al (1986) showed that exudate and extract of both young
and matu.re leaves of spmach stnnu]ated linear growth and conidial
germmataon of Altenw.na altenmta Cladosporium cladosporioidis,
Curvularm lunata Drechslem austmlzenszs and Fusarium oxysporum but
in Cercospora batatwola. growth and germination were inhibited by

exudates of young leaves only

Smlla and Saxena (1987) found that treating of tomato fruits with
leaf exl:ract of Aderooalymma all;acea protected the fruit from rot.
Eswaramurthy et al (1989) observed that extracts of Azadirachta indica,
Ipomea canea and Acacza ambw mhlblted the mycelial growth of Fusarium

oxysporum f sp capae and Sarocladzum oryzae Desevedavy et al (1989)




repbrl:éd that out of . 49 ‘crude extracts of higher plants, an ethanol extract
of Bellis perenms had the greatest antifungal activity against Cemtocystzs
ulmz Mlshra et al (1989) showed that essential oils isolated from leaves of
11 specles of hlgher plants were eﬁ'ectwe against Aspergillus flavus at 2000,
3000 4000 and 5000 ppm oonoentratmns The oils of Chaenopodium
ambroswzdes Cmnamomum zeylamcum Cztrus medica, Ocimum canum
and Oczmum gralt;ss;mum Were most eﬁ'ectwe at 2000 ppm concentration.

The: others were eﬂ'ectlve at lngher concentrations only.

_ Smgh et al (1990) reported that antifungal activity of ajonene, a
compound denved from garhc 1nhjblted spore germination of Fusarium lini,
F. oxysporum, F semstectum and F udum causing serious diseases in some
1mportant crop plants m Indla Khan and Rishi Kumar (1990) studied the

fungal act:w1ty of leaf extract of neem (Azadirachta indica) on wheat
seed mycoﬂora and found that seed treatment resulted in a marked

reductlon m seed mycoﬂora and enhanced seed germination.

; Shrlvastava et al (1990) evaluated the fungitoxicity of leaves of 12
plants spec:les (Abutzlon mdwum Amaranthus spinosus, Collistemon
lancedolus, | Cmnanwmum camphom, ‘Jatropha curcas, Ranunculus
;scleratus Euphorbaa hzrta Mussaeand fondosa, Cymbopogon martinii,
Sa,ntalum album, ngzber oﬁ‘icmalzs and Zinnia elegans) for their volatile
tox1e1ty agamst Fusanum oxysporum f. sp. udum. Out of these Cymbopogan

-martmzs exh.lblted the strongest tox1c1ty Yasmeen and Saxena (1990)

showed that extracts of the ferns, Adiantum caudatum, Dtplazw,m )

esculentum and Ptens vdtata reduced growth and germination of Alternaria




brassicola and Aspergzllus m.ger Rlnzome extracts were more tomc than
leaf exl:racts Chauhan and Smgh (1991) reported that volatﬂes from
extracts of garhc and omon bulbs inhibited spore germination of
Phytophtkom drechslen f sp. ca;am at 500 and 1000 ppm concentration.,

respectlvely

Smgh and Tnpath1 (1992) reported that the leaf ext.racts of
Aderocalymma allm,cea and Artabot?ys hexapetalus were found to be cent
per oent fungltonc out of 40 d1ﬂ’erent plant extracts tried against Fusarium
oxyspomm f. sp lentts causmg w11t of lentll Sarvamangla ef «l. (1993)
concluded that E ucalyptus specles and Calotropis gigantea were highly toxic
to Cercospora moncola at 25% concentrat:lon and inhibited conidial
| germmatlon by 91. 5% and 91 3% respectlvely Dhanpal et of. (1993)
expenmented Wlth the aqueous exl;racts of neem leaves, unnpened fruit
neem seeds and also commerclally avallable neem based formulation such
as neem 011 kennsal Azabm BSB and neem gold against rhizome rot
dlsease of sma]l cardunom They observed 80-100% growth inhibition of
pathogen Wlth a.ll the products tested in vitro. Extract from neem seed and

neem gold greatly reduoed the d1sease followed by other neem products.

' Singh et 'al'?--(1993) reported that extracts of some medicina] plants
mcludmg Calotropw procem V;tex negunds, Lantana camara, Azadirachia
mdzca, cmus relzgwsa Ocr,mum sanctum, Datura fastusa and Ricinus
cummunw gave good control of Fusanum oxysporum and out of these
plants Azad;rachta mdwa and Oc;mum sanctum found to be the most

effect:we agamst the same



Chandrasekhar et al. (1994) reported that application of potash and
Azadzrachta zndwa seed kemel extract were effective in controlling tlkka
leaf spot of groundnut caused by Cercospora  arachidicola and
Phacozsanopszs personata Soil apphcatlon of 55 kg/ha K,O plus one per
cent foliar apphcatlon of one per cent Azadzrachta indica seed kernel
extract s1gmﬁcantly reduced the mcldence of tikka leaf spot disease.
Ezhllan et al (1994) reported that extracts -of Caesalpmm pulcherrima,
Eucalyptus globulus, sesame -0il: cake, Calophllum inophyllum oil cake,
Prosopis _}ulzﬂora and.Thevma peruvzana (2.5, 5.0 and 10%) were effective
against Rhtzoctonm solam Max:mum inhibition was caused by Thevifia
peruviana followed by Prosopts _}uhﬂom and Eucalyptus globulus (31.7,39.7
and 40 3% germ:lnatlon respectlvely) Mahapah'a and Tewarl (1994) showed
that ethanol and essentlal oil extracts of Ocimum sanctum inhibited growth
and multlphcatlon of Aspergzllus niger and A. flovus and increased seed
germmahon of groundnuts In ‘green house studies, ethanol extract gave

best control of both pathogens

Ahmed and Prasad (1995_)- evaluated the aqueous foliar extracts of
Adhatoda oaﬁce" -'“A.:zadimchta indica, Catharanthus roseus, Datura
ﬁstulosa, Lantana camera, Mun-aya exotica, Ocimum sanctum, Ricinus
.cummums and Strychnos nuxvomzca against soft rot d1sease of Luffa
cylmdrr.ca f['lllt caused by Helmznthosponum spiciferum and Fusarium

sc;rpz They observed that conidial germmatton of Fusarium scirpi and

Helmmthosponum spwzfer were reduced to 75 per cent when the1r spores-. - -

Were treated Wlth Azadzrachta indica, Catharanthus roseus, Datura =~

ﬁs_tu_losa, Lantam-cqmera and Oczmum sanctum.



Blst and Khu.lbe (1995) exammed the leaf extract of ten plants
agamst Drechslera oryzae A]l the tested extracts exhibited fung1tox1c
propertles and suppressed the mycehal growth of fungus. Maximum
mhlbltlon of fungal growth (84 %) was recorded in Juglans regia and it was

at par w1th Allmm satwum

Ganeshan and Knshnara;u (19951 reported that leaf extracts of 23 '

out of 36 plant specles tested agamst Drechslera oryzae exhibited fung1tomc
propertles Extract of Leucas aspera Polygonum chinense and Spemwcoce
artzculaus 1nlub1ted spore germmanon and remammg extracts mhibited the

growth of germmated spores

Sobt1 et al (1995) exammed the effect of three plant exiracts and two

: ﬁmglcldes on three ground.nut pathogens (Aspergzllus niger, Macrophomina

phaseolma and Aspergdlus ﬂavus) and reported that Thiram, Carbendazim

and extracts of plants (Azadzra.chta mdu:a Polyalthm longifolia, Ocr,mum

g?‘attssrmum) Slgm.ﬁcantly mhlblte‘i mycehal growth of the fungi. However, o

funglc:ldes bemg fo]lowed by Polyalthm longtfolm extract.

Qasem and Abu blan (1995) reported that aqueous extracts of

dlﬁ'erent weed spec:tes reduced the colony growth of three plant pathogens

(Pen;czllzum dtgztatwn Sclerotmm selerotiorum and Verticillium dahliae), -

'however the mh.lbltory eﬁ'ect varled between extracts. Chenopodium

mumle Cnp;s aspera and Ranunculus asiaticers extracts completely '_
mhlblted the growth of Pemczllzum dzgztatum after four days of mcubatmn _
QExtracts of Erod;um cruczatum, Euphorbm helioscopia and Ranunculum o

: aszatwers completely mh1b1ted the growth of Sclerotinia sclerotwmm after




four days - of mcubatlon Extracts of Euphorbza helioscopia, Galium
tncornutum stymbnum U‘IO and R. asiaticers were the most tomc to

Vertzczllzum dahl;ae and mgmﬁcantly reduced the colony growth compared

with the untreated control for all penods of mcubatlon,

Chatter_]ee et al (1996) stuched the antifungal activities of various
fractlons extracted from Corzana nepalenszs against Alternaria solam
Helmmtkosponum oryzae and Macrophomma phaseolina and reported total
mlnbltlon for some ﬁ'aetlons Dellar et al. (1996) reported the antifungal
act1v1ty of two polyoxygenated fatty aCIdS 1solated from aerial parts of
Agdlanthus parvzfolzus Whlch mh.1b1ted spore germmatlon of Cladosporium

cucumennum -' ;

Gﬂhll and Vala (1996) studled the activities of 33 plant extracts
aga.mst Fusanum mondzﬁ:vrmae in vitro. They found garlic and Sopindus
tnfolwta Were mhlbltory, garhc extract being the most effective. Gupta ef

(1996) reported that leaf extract of Pongamm pmnata was highly
fungltomc to Fhsarmm palhdorseum and F. moniliformae, inhibiting
mycehal growth on plates by 78 2% and 84.3%, respectwely Further out of
five plant. extracts tested Calotmpzs gigantea and Azadirachita indica were

most eﬁ’ectave agamst Fusarmm oxysporum

.' Kumar et al (1996) showed that leaves of Lantana camera possessed
six phenohc amds m substantlal quantlty These on decomposltmn possess
a potentlahty to act agamst soﬂ ﬁmgl, Fusarium oxysporum and Pythium _
spemes Shekar et al (1996) tested the aqueous extracts of leaves of

d]ﬂ'erent pla.nts agamst Piythmm aphanuiennatum Out of 50 plants tested,



extracts from" Adenocalymna allwceum Allium sativum, Bougamvzlha
glabra Camm captzcum La,ntana md;ca and Moringa oleifera oompletely
mhlblted the growth of the pathogen Singh et al. (1996) investigated the
volatlle antlfungal actlvlty of aromatac plants on the soil microflora of field
crops and reported that root extract of Fzmbrzstytzs Juncifarmis mgm.ﬁcantly
reduced radJal growth of F usanum oxy3porum Qasem and Abu—blan (1996)
stuched eﬁ'ect of aqueous extracts of 64 weed species on growth and
development of Altemana solam, Helmmthospormm sativum and
Rh;zoctonw solanz in m vztro They reported that extracts varied in strength
and persmtence of thelr anhflmgal effects agamst the three fungi. Among
all spec1es tested extracts of Chenopodzunt murale, Falearia vulgaris,
Ramuncul us as:.atzcers Were most tox1c to Altemarza solani while Anagallis

rvens:s Atnplex leucoclada Crepzs aSpera Runex cripus, Vicia norbonens;s
were tomc to Helmmthosponum sativum and Ramunculus asiaticus,

Mercunalzs annua to hazocton;a solani.

Rana et al (1997) reported that essential oil isolated from leaves of
Aegle mnnelos m}ublted the spore germmataon of eight phytopathogemc
fung1 Cent per cent mhlbltlon of spore germination was observed for all
specles at 500 ppm concentratlon I-Iowever Fusarium udum was inhibited
by 80 per oent at 400 ppm oonceni:ratlon Shivpuri et al. (1997) reported

that etha.nol leaf extract of Azadarachta mdzca Datura stramonium,

Oczmum sanctum Polyalthm lonngolm were most toxic against Alternaria

brasswola Colletotrwhum capszcz Fusarium oxysporum, Rhizoctonia solani

and Sclemtmw sclerotwrum _




"Suresh:'et a,l (1997) rePOI‘tedthat tWo himonoids exiracted from neem
tree reduced dlsease mtenmty con31derab1y n groundnut rust d.lsease
(Puccmuz arachzdzs) Ushamahm ét al. (1997) evaluated 21 botanicals and
reported that plant extract of V'tex negundo Adenocalymma alliaceum and
Oczmum sanctum mlnblted mycehal growth and sclerotial germmatmn of
M acrophomma phaseolma eﬂ'ectwely and the growth and spore germination
of Fusarzum oxysperum f sp- trachczphdum was effectively inhibited by
Abutzlon mdzcum Delomx regm and Acalypha indica. Rodriguez and
Valendla (1998) stud.led t;he effect of extract of 10 medicinal plants against
Colletotrwhum spemes m vr,tro Among them only clove (Syzygium

aromatr,cum) mhlblted the grewt.h and sporulahon of fungus.

Saj-u et a'l"i (1:9'98)' st-'udied the aﬂtiﬁmgal activity of essential oils from
turmerlc (Curcuma longa) agamst Colletotrichum gloeosporioides,
hazoctonm solam and Aspergdlus species and observed that all
concentranons of 011 (1—5%) mhlblted the growth of Colletotrichum
gloeosporwzdes by 100 per cent hazoctoma solani by 79 per cent and
Aspergillus spemes by 53 2 per cent. Srivastava and Srivastava (1998)
tested the antlflmgal actlwtles of leaf extracts of Allium cepa, Argemone
nwxzcana, Calotropts procera Datura metel, Ocimum sanctum, Rauvolfia
serpentma, Tagetes erecta and Catharanthus roseus and reported that
maximum spore germmatlon of Altemarm alternata was inhibited by leaf

extracts: of Argemone mexzcana

Annapuma et al (1999} reporl;ed that methanol and aqueous extracts :

of the’ leaves of Saraca asoca showed good antifungal activity against




Altemana alternata Colletotnchum gloeosponozdes and Drechslera

spr,czferum Chandl Ram et al. (1999) tested the seed coat and seed extracts

of Lagenana swerana and Luﬁa aegyptzca against spore germination of

Altemarza altemata Aspergzllus mger, Fusarmm oxysporum, szberella

ﬁyrkuror, and Rh;zopus stolomfer and recorded that maximum spore :. '

germlnatlon of Alternarm altenmta was ]Ilhlblted by Luffa aegyptwa and

Fusanum oxysporum by L. sr,cemna Jam and Singh (1999) reported that '
’I‘nterpenmds 1solated from the hexane fraction of plants of Heliotropium :
subulatum exlublted antaﬁ:ngal act1v1ty against Aspergillus niger, A. flavus,

hazoctonw, phaseolz and Pemczllmm crysogenum :'

Karade and Sawant (1999) tested extracts of twelve medicinal and - /]
Wlld plants aga:nst Altemana alternata and observed that cent per cent
spore germmatlon was mhlblted by the extract of Allium sativum and
.mlmmum spore germmatlon was mh1b1ted with the extract of Lantana

_camera. :

Sarma et al (1999) tested 15 extracts of common weed species
aga.lnst hazoctoma solam and observed that 90 per cent growth inhibited

by the exl:racts of Solanum mgrum at 20 per cent concentration.

Saxena and Sharma (1999) reported that essential leaf oil extracts
from Lantana aculeata showed good antlfungal activity against Penicillium

dzgztatum, P. notatum hazopus stolomfer and Microspermum gypsum

Gehlot and Bohra (1999) tested the antifungal activity of root extracts B
of 25 and zone plants in vztro agamst Macrophomma phaseolina, the causal

.' agent of dlﬂ'erent d.rseases m moth bean (Vigna aconitifolia). They reported




that aloohohc and aqueous root extracts of Fagonm cretica, the aqueous root

extract of Tnbulus terrestns aloohohe extracts of Ocimum amencanum, o

Calotropts procem and Euphorbza anttquorum roots had severe growth

mh1b1tory eﬁ'ects agamst M phaseolma,.

" Bowers and Locke (2000) carried ot experiment in soil infosted with
F usanumoxysporum f. sgp;-'chrj;sdhthe'mi and treated itwith 1,5 and'lO per -
cent aqueous emulslons of formulated extract of clove (70% clove oil), neem 8

(90% neem 011) pepper mustard (chllh pepper extract and essentlal oil of

mustard) cassm (extract of cass1a tree) in separate experiments. The pepper '

mustard cass1a and clove extracts suppressed disease development in
repeated expenments (80 100% healthy plant stand) compared with the

untreated mfested soﬂ (less than 20% stand) Datar (2000) studied the

'bloeﬂicacy of dlﬁ'erent plant extracts in vztro agamst Macrophonuna :

pkaseolma the mmtant of charcoal rot of sorghum Among various extracts,
1eaf extracts of Polyalthw lonngolw was the most effective in reducing
myoeha.l growth followed by Parthemum hysterophorus Tabernaemontana
coronana, Calotmpzs procera and Ipomea carnea. Out of four bulb/rhizome
extracts Alhum satwum was most eﬁ'ectrve and of the flower ‘extract,

Pa_rthemum _-hyst_erophorus Was_ _.mo_st eﬁ'ectlve.

S Roat (2000) screened seven partlally purified plant product

: preparatlons agamst Colletomchum capsici and Alternaria alternata from
chﬂll under m vztro condltlons and reported the effectivity of bltter Temru_ _

frults and Datura leaves components S1m11ar1y, Sharma (2000) reported the

eﬂ'ect:[veness of b1tter Temru frmts and Datura leaves components against
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Fuso;num oxyspomm Altemana altemata Aspergzllus niger and hazopus
stolomfer xsolated from tomato frmts u.nder in vitro conditions. Smgh et al.
(2002) evaluated botamcals agamst seed borne fungus causing root rot
dlsease m chlckpea and all- of the plant extracts at 20% concentration
resulted m sxgm.ﬁcant dlsease control but maximum control was observed

w1th garhc extract followed by turmenc extract

Kamalakannan et al (2001) screened leaf extracts of 20 plant species B

for then' thbltory eﬁ'ect agamst the rice blast pathogen, Pyricularia grisea
(M agnoporthe grzsea) They reported that the mycelial growth was
s1gmﬁcant1y mlublted by Prosops;s _]ulzﬂora fo]lowed by Ziziphus jujuba and

Abutzlon md:cum







- MATERIALS AND METHODS
31 eoLLEonon o_r DISEASEMATERIAL
Infected tomato frmts were collected from vegetable market of
Uda.lpur and brought to laboratory in polythene bags.

Infected plant materla]s of g'uar and maize showing symptoms of
Alternana bhght and Hehmnthosponum maydis hhght respectwely ‘were

co]lected from ﬁelds of nearby area The potent infected mater_lals ‘were o

collected carefully and brought to the laboratory n paper bags.

Infected matenals of anthracnose of yam were collected from Jhadol

area: of Uda1pur dlstnct and hrought to laboratory in paper bags.
ISOLATION PURIFICATION ANB ]])ENTIFICATION
321 I’solatifon
Fresh 1solatlons were made from the naturally infected tomato fruit
portlons oollected from i;he market ’I‘he fruits were thoroughly washed in
runnmg tap Water The sma]l b1ts cut from the mfected fruit portmn were

surface stenhzed by dlppmg xn 0. 1 per cent mercuric chloride (HgCl,)

olut;lon for one to two nunutes followed by three Washmgs by stenhzed

dlStllled water and ﬁnally transferred aseptma]ly on PDA (Potato Dextrose -

Agar) medlum in petnplates These plates were incubated at 28 +1°C in -

mcubator chamber for three to four days for the growth of the fungus.
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S1m1larly, fresh 1solat10ns Were made from the naturally mfected leaf
of yam, guar and malze collected from different fields. The leaves Were
thoroughly Washed 1n runmng tap water ‘The small bits cut from the
1nfected leaf portlon Were surface sterl.hzed by dipping in 0.1 per cent
mercurlc chlonde (HgClz) solutlon for one to two minutes followed by three
Washmgs by sterlllzed dlStllled Water and ﬁnally transferred aseptically on
PDA medlum ]Il petnplates These plates were incubated at 28 + 1°C in

mcubator chamber for three to four days for the growth of the fungl
322 Purlficatlon

When adequate colony growth of the fung1 were obtamed in petri
plates the cultures ﬁ'om uncontammated penpheral growth were sub
cultured on PDA slants Punﬁcahon of the fungi were done by single
spormg techmque The spore suspensmn was made in sterile d13t1]led water -
and the dJlutron Was S0 adJusted that in one loopful, 25-30 spores could be
observed under the low power of rmcroscope One such loopful was mixed

th 25 ml of melted stenhzed plam agar (2%) and poured aseptically in

stenhzed petﬂplates Aﬂ',er 10-12 horu*s of incubation, the germmatmg

spores were located under the mlcroscope and one of them was p1cked and .

tra.nsferred to PDA slants and kept at 28 + 1°C for growth. After completion .

of growth the slants Were stored at 10°C in reﬁ'lgerator for further use.
.3.2-:'3 .Idenﬁﬁcationl i

After punﬁcatlon each flmgus was allowed to sporul ate. The
sporulatlng cultures Were 1dent1ﬁed on the basis of morphological characters

of somatlc and reproductlve structures 1nclud1ng spores. Fungi isolated were




identiﬁéd_as Fusarium oxysporum f. Sp. lycopersici from temato,. Alternarig
cyamopsidis from guar, Colletotrichum' gloeosporioides from yam and
Helminthosporium = - i maydis from maize. They were further
identified ?md confirmed authentically from Indian type culture, Division
of Plant Pathology, Indian Agricultural Research Institute, New Delhi.

.83 GLASS WARES USED

In all the expenments Cornmg or Borosoil made glass wares were

 used. Before conductmg the expenments the glass wares were cleaned with

" 6 per cent chromic acid (B,Cr,0;- 60 gm; Conc. H,SO0, - 60 ml. and distilled

 water 1000 ml) followed by several washing in running tap water and

finally cleaned with distilled water and air dried.
3.4 STEREIZATION

The medium nsed was sterilized at 1.036 kg/cm” for 30 mi nutes in an
“autoclave while all the glass wares were sterilized in the hot air oven at
'180°C for 2 hours. The cork borer, Inoculation needle, for—ceps,. ete Wez__'e
mitially dipped in rectified SPirit and finally sterilized on Ammne of spirit

lamp and allowed to cool 'down_ before use.

. 35 PATHOGENICITY TEST

Green mature tomato fruits were bought from market to the
. laboratory in paper bags and were stored at 28-30°C for three days to
| _j become semi ripe. These frults were then surface sterilized by dipping in

"_mercunc- chloride solution .(0.1%) for two minutes followed by three

IL;.'_.___:__Z..., kN



Wash_mgs 1n sterlhzed dlsta]led water and moculated with Fusarium

oxysporum f sp lycoperszcz Wh1ch was grown on PDA in petnplates
separately for seven days and two mm disc cut out from the perlphery of

cu_ltural growth were used for moculanon

For moculatlon Jn fru:tts a hole of two mm diameter upto two mm
depth Was made Wlth the stenhzed oork borer The inoculum was placed in
the lmddle of the hole and the hole was plugged with the host tissue: corked

out earher SRR

Four ﬁ'mts were moculated w1th the fungus and were kept in

stenhzed polythene bag A plece of stenhzed wet absorbent cotton was -

placed ms1de the bag to mamtam m01sture and the mouth of the bag was

The bagged frmts were kept at 28 + 1°C and were observed daﬂy for

the appearance of the charactenstlc symptoms Parallel control was -

malntamed in Wh1ch frults Were not moculated with the fungus. The fu.ugus

was re1solated and compared w1th the earher culture.

To carry out the pathogemmty test of anthracnose of yam, the

moculum Was sprayed on one, and a halfto two months old yam vines grown

fm earthen pots Inoculum consu;ted of comdlal suspension (20-25 spores per
low power ﬁeld of mlcroscope) of Colletotnchum gloeosporzozdes made in |
sterlle d.15t:11ed Water ﬁ‘om seven days old growth occurring on PDA |
| med_lum Spore suspensmn was Sprayed thoroughly by an atom1zer on the

plants Whlch Were later kept constantly in humid condition for 24 hrs and

ﬁnally transferred to green house cond.ttlons for development of disease
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symptoms Re-lsolanons of fu.ngus pathogen were. made from infected

portlons and cultures thus 1solated were then ‘compared with the ongmal o

ones The plants sprayed W1th dlstllled Water served as conirol.

In case of pathogemclty test for alternana blight of guar, the same
method as mentloned for yam Were adopted and variety Pusa Nav Bahar
(PNB) was used

To carry out the pathogemmty test for leaf blight of maize mclted by
Helmmthosponum % - ’ maydzs, the variety ‘Ma]n kanchan’ was
grown in 2 x 3 meters plot 111 the field. Tests were conducted on about 30
days old pla.nts For preparatlon of the moculum the pure culture was
grown for 8 10 days m petnplates onPDA. A thick conidial suspension was
made 1n water and straJ.ned through mushn cloth Final concentratlon of the
spores Was kept at 20 25 spores per low power ﬁeld of the nncroscope

Inoculatlons were made by atomlzmg 2-5 m} of spore suspension per test

plant in evemng tu:ne Infectlon began as small flecks after 48 hrs and |

symptoms appeared after 4-5 days of moculatlons Re-isolations were made

from elght days old ﬂecks and the purlﬁed cultures were compared with the

ong'l.nal

COLLECTION OF PLANT MATERIALS FOR EXTRACTION OF
COMPONENTS

The followmg common.ly found plant parts were collected and used o

: for extractlon of partlally punﬁed components




SNo. NameofPlamt ~ Part used as

" extract

o i | e
3 Custardapple(AnnonasquamosaL) © Seeds
4. Amaltas (C'GsstaﬁstulaL) : N : Seeds
:5'. .' -.:Sai.:yan.ashl .(flrg.emol:.,e. mexwana L) Seeds

6. ” .:Brhatl (Solanum mdwm L) - :_ Fruits
1. 'B'ittei'_;"l‘e@;u_:(.Diospyl-os}co'rdifoli; Roxb.) Fruits |
8. Datm'a (Datum stramomumL) | Leaves .

?la.nt matenals v1z Sandal Amaltas Datura and Mehandi were -

collected from R C.A Farm Babool Satyanash.l Brhat1 and bitter Temru
Were oollected from d.lﬂ'erent locahues within Udaipur city whereas Custard
apple Was bought from market All of these plant parts were air dned in

open tﬂl they become wholly dry and then ground in a grinder to a fine

powd.ry mass. B
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8 7 EXTRACTION OF PARTIALLY PURIFIED COMPONENTS

' FROM PLANT PARTS
3.7.1 Extractlon of Partra]ly Purlfied Component from thter_
Temrn Fl'l.‘!ltS’
Extractmn of component from b1tter Temru fruits was done in

accordance w1th the method developed by Sharma and Simlot (1971)

Mature bltter Temru fnnts at green stage were collected from the
plants and an' drled m the shade t1]] the:r colour changed from pale yellow
to dark brown to black. |

Then ﬁnely ground dned fruits powder Welghmg 500 gms was
reﬂuxed mth a-s-: methyl alcohol “for: anh. and boiled for three hr and

ﬁltered through mushn cloth The resldue was dlscarded and ﬁltrate was - e

kept back for further purx.ﬁcatlon The Wh.lch was added earl1er in the
extract Was removed bycmlamtlon method When the volume of the filtrate
reached one tl:urd of total volume, the bmlmg was stopped. Then acldlﬁed
Wrth concentrated hydrochlorlc acrd (pH 2. 0) and again filtered through

ﬁlter paper The ﬁltrate was d1$carded and preclpltate was d1ssolved in

mgﬁ“ﬂ and hoﬂed After borhng stramed through filter paper and filtrate

e ,_; ; . of ﬁltrate was removed to one third of volume and

then exi:ract Was sohdlﬁed by vacuum evaporatlon method.
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Flg Exl:racuon of part]ally punﬁed componcms from
_bltter Temru fru:ts R

R ) Dncd bm:er Temru frl.uts (500 gms)
- - Reflux for one hour m’ oo :
o mcthyl alcohoI b011 ﬁltcr hot s

Re31due S Filterate
(dlscard) i R S

| Remove vviethanol

| Acidify with
concentrated _
HCL (pH 2.0)_ '

]

Filterate
(discard)

. Prempltate

; Dlssolve in (ﬁuju\pl
B011 ﬁiter hot

Residwe =~ ¢ . .. Filterate

| Remove wethnnof

Solidify by vacuum evaporation
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| Dissolve residue mme&m,} L




3.7.2" Extractlon of Partla]ly Punﬁed Component from Datara

Method glven by Nlchohs (1945) was adopted for the extraction of
partlally purlﬁed component from Datura Ieaves It was carried out in
followmg ways . | - "

1 ” L1berat10n of free base by treatment of the dried material with alkali
| '_ viz, Ca(OH)z, Na200 or NH,,OH

2. ";fExtractlon of free base w1th an orgamc solvent e.g. chloroform o

_ ::'..d.lethyl ether, benzene, ethanol ethanol by soxhlet extractlon

3. _:_Removal of ﬁee base by shakmg with ilute HC or H,SO,.

; _ _;Magonty of the a]kalo1ds and then' salts are soluble in ethanoi t]:us |

solvent was used mthout pre]nmnary treatment with alkali. After removal
of ethanol resulue was treated w1th dllute ac1d and solutlon was filtered in
a We1ghed beaker The alkalmds were then extracted from acid solution by
makmg 1t alka]me and shaklng w1th ether and chloroform separately. The
orgamc solvent were removed by evaporatlon and the beaker was Welghed
The extracted alkalolds Were determmed by subtracting the weight of empty

3.7.3 Extractmn of Partlally Punﬁed Components from other
Plants s

The procedure adopted for extractlon of components of other Plant-' ._::.-.__:;

parts v1z Amaltas Babool Mehand1 Brhati, Custard apple, Satyanashi,

Sandal were s:mﬂar as mentloned earher for bitter Temru fruit extractlon-

B e S A .




38 - MAN '_ fAGEMENT'_' 3 __ffoF"PI' ANT I_?ATE(?)GENS

Partlally purlﬂed plant products components isolated from different = - | |
plants were tested at three dlfferent concentratlons viz., 500, 1000 and 2000 °
ppm The follovnng methods were adopted for management of plant

athogens in vztro .
lnfﬁssﬁ@sﬁasiim"
3&;ﬁs;s@;tg@t;,a
The antlﬁmgal actw]ty of pamauy surified plant oducts
components Was tested zn mtro agamst mycelial growth of various plant

pathogens by pozson food techmque at dJﬂ'erent concentrations viz., 500,

1000 and 2009. :_-5-3__

The d]ﬁ‘erent des1red amount of partially purified products
_ components were moorporated separatelym PDA contained in conical flasks

aseptlcally, thoroughly agltated and 20 ml of medxum was poured in each

petnplates These petndlshes were mocu.lated with the mycelial bits (2 mm - -
d.lameter) taken from the penphery of seven days old culture of the test
;pathogen and mcubated at. 28 :l: 1°C. All the experiments were rephcated
“?thnce A control was also mamtamed Where no plant product component = - | |
';wasaddedeDA. S

Observatlons were recorded on rad1a1 mycehal growth along the two :

: dlagonals through the centre of colony after six days. Growth mlnbltlon B

peroentage was calculated by the followmg formula.
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- C “T 100

5 Inh:lbltlon percentage
. Average diameter of colony in control.
- -Average dlameter of colony in treatment.

IR

“-?To:coliduct theexpernnent on the efﬁcacy of partially purified plant
products components from plants -on spore germmatlon of plant pathogens,
cavrty shde method (Smgh et al 1986) was followed

The spore suspensmn Was prepared ﬁ'om seven days old culture of
pathogens ‘The spore concentratlon was adJusted to 10 to 14 spores per low
mlcroscope ﬁeld- The spore suspensron was made in sterilized dlstllled
Water A loopfull of spore suspensmn Was put in each cavity slide and one
loopful of parttally punﬁed products components was mixed with spore
suspensmn These cawty shdes were kept in moist chamber and incubated
“at 28. :l: 1°C for 24 hrs In adthtmn, a parallel control was also maintained
in Wh1ch no plant products components was added. The observation was
calculated on per cent spore germmat:lon by observing the number of spores
germmated m m.lcroscoprc ﬁeld (x 100) on each cavity slide. Per cent spore

germmatlon was calculated by usmg the followmg formula :

Per cent spore germination = — "Ge".’”‘-"““*d SPOTES_ 4 100
T, - Total number of spores
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3.9 .--.'_EFFICACY OF MOST EFFECTIVE- PARTIALLY PURIFIED-
'ZPLANT PRODUCT COMPONENTS AND FUNGIC]])ES
'_’AGAINST MAYDIS LEAF BLIGHT OF MAIZE IN VIVO

| ;The studles were conducted on the maydls leaf blight on maize
clted by Helmmthosponum ’_:_'_:" " maydis. The studies were
conducted at two deferent locatlons, one at Raj asthan College of Agriculture

B (RCA) Farm, Uda1pur and the other ata farmer’ s field at village Kanpur of

Udalpur d18tr1ct

The ﬁeld expenments Were conducted in Randomized block design for

the coutrol of maydls leaf bhght 1nc1ted by Helmmthosponum A
maydzs, usmg "Maln Kanchan vanety durmg the kharif season of the year'
2001 at two d1ﬁ'erent locatmns one at RCA farrn and the another at a
farmer’s ﬁeld at Kanpur w]lage of Udalpur district. The dimensions of the
ﬁelds Were 11 X 16 meters each There were ten treatments which mcluded
most eﬁ'ectwe part1a11y punﬁed product component of bltter Temru fruits
(1000 and 2000 ppm ooncentratlons) Datura leaves (1000 and 2000 ppm
concentrahons) and two funglcldes viz., Indofil M-45 (1000 and 2000 ppm
concentratlons) and Bawstm (1000 and 2000 ppm concentrations) mcludmg
two treai:ments of oontrol Where m one dlstﬂled water was sprayed and in
_ a.nother 1o water Was sprayed The treatments were tested as post
) moculatlon sprays 1 e. ﬁmglc1da1 and plant products sprays were given 48 |
o _ hrs after moculatlon w1th the fung1, Helmmthosporzum S maydzs. _ -

]'.noculatlon was repeated, four days after the first moculatlon

O Y S S : N

m:ularly, the sprays were repeated Observatmns after 10 days of last T



AT

spray for dlsease seventylintens1ty was reeorded on randomly selected 10

plants from each plot

f The ﬁelds were d1v1ded 1nto three blocks and each block had ten
plots The d.n:nensron of each plot Was 2 x 2/, meters. The seeds were sown |
at 75 cms row to row of dlstanee and 20 cms plant to plant distance. Thus

there were thn'ty s:x plants m each plots
3.9.1 Inoculatmn Technlque : o

) Mycehal and eonldlal suspe:lsmn prepared as mentioned earher,
the pathogemmty test of H maydzs in ma1ze with 20-25 spores per low
power of the nncroscope ‘was: put in the plastrc Wash bottles and shaked
thoroughly before and Whlle moculaung the plant The plants were
moculated by pressmg out 5 8 ml of spore suspension from bottles in the

Whorl of each plant at the age of 30 + 5 days.
3.9.2 Procedure of Ratmg Mayd;s Lea:l:‘ Bhght Disease Reactlon :

To measure the amount of d1sease, a disease rating scale was

developed. The scale eon51sts of snc broad categories designated by numerals

0 to 5 The ratmg scale was developed cons1der1ng only the inoculated area

of the leaf as the dlsease development was not v1gorous as such due to ”

' adverse seasonal eond1t10ns prevalled during’ the kharif season of 2001. The
' ratmg scale used 1s as follows o
No mfectlon

Very shght to shght mfectmn (Mlnor ﬂecks) 1to 10 per cent
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b ks 11028 porcent

4. Sma]ltomedmmspots -511:075 per ceﬁt

5 Bl;g'ge; sleots aﬁd ﬂcoaleselng.' ..more than 76 per cent.
Infectlen ﬁdex of mayd:ls leaf bhghi; :

It Was Worked out usmg formula gwen by Mckinney, 1923; Chester

1959 and W'heeler, 1969 Whlch 1s as follows

InfecuonIndex(I.I)—.. SumofNumencalratmg x 100
_ Number of plantsﬂeaves assessed maximum disease rating

Pe'i-:eégtj_' efﬁgiency of._ ai's'eagg@m [PEDC (maydis leaf blight)]

Infectlon mdex data were computed to calculate the per cent

efﬁclency 1n d.lsease control usmg followmg formula :

Infectwn Index in control Inféctwn index in treatment % 100

PE_D C
Infectwn mdmc in control
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EXPERIMENTAL RESULTS
41 ISOLATION, PURIFICATION AND IDENTIFICATION

Isolations were carried out from infected diseased tissues of tomato
(Lycopersicon esculentum Mill.) fruits collected from the market of Udaipur
and the fungus, Fusarizim oxysporum f. sp. lycopersici, was found to be
associated with the infected tissues of tomato fruits causing rot of fruits.
After isolation of the pathogen, the culture was purified by adopting single

spore culture technique (Plate I1I-A).

Similarly isolations were made from the infected leaf portions of yam
(Dioscorea alata L.), guar [Cyamopsis tetragonoloba (Linn.) Taub.] and
maize (Zea mays L.) collected from different fields of Udaipur region and
the pathogens viz., Colletotrichum gloeosporioides f. sp. alatae inciting
anthracnose, Alfernaria cyamopsidis Rangaswami and Rao causing leaf
blight and Helminthosporium maydis Nisikado and Miyake causing leaf
blight were found to be invariably associated with the infected leaf tissues
of the aforementioned crops respectively. After isolations, the cultures were

purified by adopting single spore culture technique (Plate II-A).

The identification of pure cultures of pathogens were done on the
basis of morphological traits of somatic and reproductive structures

including spores. The cultures were identified and confirmed authentically
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by Indian type culture collecti()n, Division- of Mycology and Plant Pathology,

Indian Agricultural Research Institute, New Delhi.
4.2 PATHOGENICITY TEST

Green mafui;e tdmé.to frbi__ts were inoculated with the isolated fungus
at 28 + 1°C for conducting the pathogenicity test. It was observed that same
sﬁnptoms of the fruit rc;ts, as was. seen oﬁgmaily, developed on the
inoculated fruits, after six days of inoculation M(Plate I-A). The fungus was
reisolated from the infected fruits which showed the same cultural
characteristics as that were observed earlier. The control maintained had

nc'_i development of infection.

In case of pathogenicity test of anthracnose of yam, the same
syﬁlptoms devéloped-on leaves, as were observed originally, after four days
: of inoculation (Plate I-B). The fungus was reisolated from the infected
léaves which showed the same cultu;al characteristics as that were
observed earlier. The control showed no development of infec’l—;ion_. Similarly,
in case of leaf blight of guar, the same symptoms appeared on the leaves,
as were seen oﬁginally,.after five days of inoculation (Plate II-A). The
- fungus was reisolated from t.he infected leaves of guar which showed the
séme cultural characteristics as that of original one. The control maintained

l_lad' no infection. The same was in case of leaf blight of maize, where

" identical symptoms appeared on leaves, as was observed earlier, after five

days of inoculation (Plate 11-B). The fungus was reisolated from the infected

SR o e et .
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PLATEL A.

B.

Symptoms observed in pathogenicity test of Fusarium
oxysporum {.sp. lycopersici on tomato fraits

A Tnplaled B Cordlash

Symptoms observed in pathogenicity test of
Colletotrichum gloeosporioides on yam leaves
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'PLATET A.

-Symptoms observed in pathogenicity test of Alternaria

cyamoposidis on guar leaves

Symptoms observed in pathogenicity ftest of
Helminthosporium maydis on maize leaves






Ieaves of maize Whlch showed the same cultural characteristics as that was

observed earller The oontrol showed no development of infection.

4.3 EFFICACY OF PARTIALLY PURIF]ED PLANT PRODUCTS
-_':'COMPONENTS AGAINST 'DIFFERENT PATHOGENS IN
:;m'Ro

| Eﬂicacy of partla]ly punﬁed plant products components viz., Amaltas
(Cassza ﬁstula) Babool (Acacza mlot;ca) bitter Temru (Diospyros

cordzfoha) Brhat1 (Solanum mdzcum) Custard apple (Annona squamosa),

Datura (,.atum stramomum) Mehan(h (Iawsonz,a inermis), Sandal

(Santalum album) a.nd Satyanashl (Argemone mexicana), were . tested_

agamst four plant pathogemc ﬁmgl viz., Fusarium oxyspor:um,'
Colletotrzchum gloeosponozdes, Alternarm -cyamopsidis.' and
| Helmmthosponum maydzs 1solated ﬁ‘om tomato fruits, yam leaves, guar

leaves and ma1ze leaves respectlvely

It was . observed that dlﬁ'erent partla]ly purified plant products

components Were found eﬁ'ectlve m oontrollmg these plant pathogenic fungz_' o

Two methods were adopted for testmg the efficacy of partlally purified plant

products components m v;tro
@ PlsoanaTechmqu
2 SpOl‘eGermlnainon Technlque

43.1° pmpood Techmqu .

An expenment was camed out in vztro to see the effect of partla]ly

e
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punﬁed plant products components lsolated from Amaltas seeds, Babool
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PLA'IE T A. ~ Alternaria cyamoposidis, Helminthosporium (Btpolans)
' maydzs Colletotrichum gloeosporioides and Fusarium
oxysporum 1 sp. choperszcr isolated respectively from guar

leaves, maize leaves, yam leaves and tomato fruits. -

‘Maize pIant showmg s symptoms of maydis leaf blight i in
‘control plot m the ﬁeld






seeds, bltter Temru t‘rmts Brhatl frmts Custard apple seeds I)atura

leaves Mehand1 seeds Sandal seeds and Satyanashl seeds, on the mycehal :

_ growth of the plant pathogemc fungl Altemarm cyamopsidis, Fusarium
oxyspomm, Colletotnchum gloeosporwzdes and Helminthosporium maydis
by p01son food techmque at dlﬂ'erent concentratmns of 500, 1000 and 2000
ppm.. Observatlons Were recorded on mycelial growth along the two

d1agonals through the eentre of colony growth after six days.

Pmson food techmque studles revealed that different partially
punﬁed plant products components vaned widely in their efficacy to inhibit
the mycehal growth of plant pat.hogemc fungi viz., Fusarium oxysporum
from tomato Colletotnchum gloeosporwzdes from yam, Alternaria

cyamopszdts from gua.r and Helnunthosponum maydis from maize.
4.3.1.1 Fusanum oxyspomm : |

The results depwted in; Table 1, F1g 1 and Plate IV-A reveal that
maxrmum mh1b1tmn of the mycehal growth of the fungus, Fusarium

oxyspomm f sp choperswz was observed Wlth partially purified plant o

product component prepared from b1tter Temru fruits (36.20%) after six

days of mcubatlon at 28 * 1°C. at 2000 Ppm eoncentratlon over the control. o

The next best mhlbltlon of the myeehal growth of above fungus was found .

w1th part1a]1yr punﬁed plant. product component prepared from. Datura

leaves (33 01%) followed by Sandal seeds (22 47%), Satyanashl seeds
@1 95%) Babool seeds 9. 76%) Custard apple seeds (15.19%), Mehandz
seeds (14 63%) Amaltas seeds (14.44%) and Brhati fruits (14.06%) after s;x'-' .

days of mcuhamon at 28 + 1°C at 2000 ppm concentration over the eontrol._ K
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The same partlally punﬁed plant products components viz., Amaltas seeds,
Babool seeds, bltter Tem.ru ﬁ-mts Brhat1 fruits, Custard apple seeds
Datura leaves Mehand1 seeds Sandal seeds and Satyanashi seeds were
found eﬂ'ect:we at low concentratlons of 1000 and 500 ppm also but were not

as much effectlve as at 2000 ppm concentratmn

Sa.ndal seeds and Satyanas]:u seeds components were at par
stattstlca]ly Slmllarly, Custard apple seeds Mehand1 seeds, Amaltas seeds
and Brhatl fnnts components Were also at, par. But all of these treatments
(Sandal seeds Satyanashl seeds, Custard apple seeds, Mehandi seeds,
Amaltas seeds and Brhatl frmts) mcludmg Babool seeds were s1gmﬁcant1y
dlﬁ'erent wrth other treatments namely bitter Temru fruits and Datura
Ieaves oomponents Bltter Temru frmts and Datura leaves components

showed a. 31gmﬁcant dlﬂ'erenoe w1th all the treatments at 2000 ppm

conoentratlon

4. 3.1 2 Colletotrwhum gloeosporwzdes

The results presented in Table 2, F1g 2 and Plate IV-B reveal that
maxunum growth mh1b1t10n of the mycehal growth of the fungus
Colletotnchum gloeosporwldes Was observed with partially purified plant
product component prepared from bltter Temru fnuts (25.87%) after six

days of mcubatlon at 28 x 1"C at 2000 ppm concentration over the control.

The next best mhlbltlon of the mycehal growth of the above fungus was
- found w1th partlally punﬁed plant product component prepared from-
Datura leaves (13 70%) followed by Satyanashi seeds (17.77%), Babool seeds -
(17- 59%) Mehandl seeds (13 51%) Amaltas seeds (11.85%), Sandal seeds:--f_;
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Table 1. -

Eﬂ:‘icacy of partna]ly punﬁed plant produets components

agm.nst tomato fnut rot pathogen, Fusarium oxysporum
f.sp. l_ycoperswz by pmson food technique iz vitro

_- Percent mycelial growth inhibition
Treatments :

\ : Concentrations

- Mean .
{1 2000 1000 500

| L 1 ppm ppm ppm
Amaltas ('cmsa ﬁstula) 1444 1444 280 | 1056
Babool (Acacm mlotzca) 19.76 13.12 13.31 15.40
Bltter Temru (Dwspyros cordzfolm) - 36.20 . 30.57 20.07 28.95
Brhatl {Solanum mdwum) 14.06 16.31 15.00 15.13
Custard apple (Annona squamosa) 15.19 16.03 12.94 14.72
Datura (Datura stramomum) | 3301  17.44 806 | 1951
Mehand1 (Lawsonw mermr.s) | 1463 1669 1509 | 15.47
Sandal (santazum album) 12247  9.07 1.86 11.14
Satyanashl (Argemone mexwana) | 21.95 9.94 15.38 | 15.76
Contirol 000 000 000 | 000
Mean | 2130 1596 1162 | 1629

o SEm C.D at 5% CV%.

Treatments (T). 021 | 0.60 3.94
Concentratmns (C) 01z 0.35
TXC 037" 1.04
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PLATE IVA. Effectof partially purified plant product components against -
| - tomato fruit rot pathogen, Fusarium oxysporum f.sp.

lycopersici by poison food technique in vitro.

‘1. Amaltas, 2. Brhati, 3. Babool,
4. 'Cus_tard apple, 5. Bitter Temru, 6. Mchandi,
7. Satyanashi, 8. Sandal, - 9. Datura
D.Control

A 500 ppm concentration

B. 1000 ppm concentration
C. 2000 ppm concentration

. Effect of partially purified plant product components against

yam anthracnose pathogen, Colletotrichum gloeosporioides
by poison food technique in vitro.

I. Amaltas, 2. Brhati, - 3. Babool,

4. Custard apple, 5. Datura, 6. Mehandi, o

7.Satyanashi, 8. Sandal, 9. Bitter Temru =~ °
- D.Control

A 2000 ppm conceniration
B. 1000 ppm concentration
C. 500 ppm concentration
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(11. 66%) Custard apple seeds (11 11%) and Brhat1 fruits (9.8%) aﬂ;er six
days of mcubatlon at 28 :I: 1°C at 2000 ppm concentratlon over the control
The low conoentrat:lons (1000 and 500 ppms) of these partlally punﬁed
plant product components vlz Amaltas seeds, Babool seeds, bitter Temru
frults Brhat1 frmts Custard apple seeds Datura leaves Mehandi seeds,
Sandal seeds and Satyanashl seeds were also found somewhat eﬁ'ectwe

Both Satyanasln seeds and Babool seeds components were at par
stat:lstlcally Snmlarly, Amaltas seeds Sandal seeds and Custard apple

| seeds components were found at par But all these treatments (Satyanashi

{

seeds Babool seeds Amaltas seeds Sandal seeds and Custard apple seeds
components) and Mehandl seeds and Brhat1 fruits components were
slgnlﬁeantly d:lﬁ'erent w1th other treatments viz., bitter Temru firuits and
Dat:ura leaves components at’ 2000 ppm concentratlons

4.3 1.3 Altemana cyamopstdzs

The results showed in Table 3, Frg 3 and Plate V-A reveal that

maxnnum mlnbltlon of the mycehal growth of the fungus, Alternam o

cyanwpszdzs Was observed Wlth part1a]ly purified plant product components B

prepared from bltter Temru frmts (69 17%) after six days of incubation at
28 +- 1°C at 2000 ppm conoentratmn over the control. The immediate best

1n.h1b1tlon of the above fu.ngus was found with partially purified plant

product oomponent prepared from Datura leaves (64.50%) followed by -
Satyanasln seeds (64 13%) Custard apple seeds (63.75%), Amaltas seeds'
(60. 71%), Babool seeds (5. 71%) Sandsl seeds (57.59%), Mehandi- seeds
(57 22%) and Brhatl ﬁ'mts (51 43%) after six days of incubation at 28 + 1°C

i g e, AR . e, b i Sk
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Table 2. | Eﬂicacy of part.la]ly punﬁed plant products components
agamst yam anthracnose pathogen, Colletotrichum
gloeosponozdes by poison food techmque in vitro

- Percent mycelial growth inhibition

Treatments
- Concentrations

Mean
2000 1000 500

PPM  ppmt  ppm

Amaltas"(CaSs"ia*ﬁ-.'st.uild)t-" Sl 1185 1129 1166 11.60
Babool (Acacia ndotwa) 0 l1se 1425 1129 14.38
Bltter Temru (Dmspyros cordzfozm)ff' 25.37 19.06 11.84 18.76
Brhati (Solanum mdwum) o ..9.81_ 1148 1258 11.29
Custard apple (Annona squanwsa) -1 IL1Y 9.99 10.92 10.68 -
Datura (Datura stramomum) | 1870 1369 1129 14.56
Mehandi -(Lawson.m _men_'n';s} = 11851 1444 1166 13.21
Sandal (Saniamﬁ &ibﬁﬁ) " {166 1120 870 10.55

Satyanash1 (Algemone mexwan.a) 1777 1721 1018 15.06

Contml_ o o000 o000 o000 0.00

Men | we nn | nw

. SEm:  CDats% CV%
Treatments (T) :_7 016 047 380
Conoentrataoqs (C) 009 . 0.27
TXC = - - 029 082
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at 2000 ppm conoentratlon over the control The same partially purified
plant products components Viz: Amaltas seeds Babool seeds, bitter Temru
fru.lts Brhatl fnnts Custard apple seeds Datura leaves, Mehandi seeds,
Sandal seeds and Satyanash1 seeds were found effective at low

oneentratlons of 1000 and 500 ppms also.

Datura leaves and Satyanashl seeds -components were at par
stat:tstlca]ly and Custard apple seeds components were at par with
_ Satyanashl seeds components Smnlarly, Sandal seeds and Mehandi seeds
components were at par The bltter Temru fruits component was found
sngmﬁcantly d1ﬁ'erent w1th all, other treatments (Amaltas seeds, Babool
seeds, Brhatl frl.uts Custard apple seeds Datura leaves, Mehandi. seeds,

Sandal seeds and Satyanas]:u seeds) at 2000 ppm concentration.

4.3.1 .4 Helmmthosponum (szolans) maydis :

The data deplcted in _Table 4, Fig. 4 and Plate V-B show that

maxnnum mhlblt:lon of the mycehal growth of the fungus,

Helnunthosponum nwydxs was observed with partially purified plant

product component extracted fl‘OIﬂ ‘mtter Temru fruits (73.70%) after six
days of mcubatmn at 28:!:1"0 at 2000 ppm concentration over the control.
The next best m]:nbltlon of mycehal growth of the above fungus was found
with partlally punﬁed plant product components prepared from Satyanashi
seeds (68 14%) followed by Datura leaves (67. 03%), Babool seeds (54.81%),

Custard apple seeds (51 48%), Mehandi seeds (50.37%), Amaltas seeds
(44: 07%) Brhat1 frmts 3. 70%) and Sandal seeds (39.25%) after six days L

of mcubatlon at 28:|:1°C at 2000 ppm concentratmn over the control The __

B T T IR P




PLATEV A.

Eﬁ'ect of partla]ly purified plant product components against
guar leaf blight pathogen, Alternaria cyamopsidis by poi-
son food techmque in vitro.

1. Amaltas, 2. Brhati, 3. Babool,

* 4.Datura, 5. Custard apple, 6. Mehandi,

7. Satyanashi, 8. Sandal, 9. Bitter Temru
D. Control |

A. 500 ppm concentration

B. 1000 ppm concentration

C. 2000 ppm concentration

Effect of partially purified plant product components against
maydis leaf blight pathogen, Helminthosporium maydis by
poison food technique in vitro.

1. Amaltas 2. Brhah, 3. Babool,

. 4. Custardapple, 5. Satyanashi, 6.Mehandi,

7.Datura, 8. Sandal, 9. Bitter Temru
D.Control _

A. 500 ppm concentration

B. 1000 ppm cdncentr&tion

C. 2000 ppm concentration






Table 3. Efﬁcacy of partla]ly purlﬁed plant products components
against guar  leaf ‘blight pathogen, Alternaria
cyamops;dzs by p01son food technique in viiro

* Percent mycelial growth inhibition

Babool (Acacw: mlotwa)
Brhatl (Solanum mdxcum)
Datura (Datura stmmomum)

.Mehandl (Lawsonm menms)

' Sandal (Santalum album)

Bltter Temru (Dwspyros cordzfolm)':.

Custa.rd apple (Annona squamosa) |

'.Satyanashl (Argemone mxwana) :

Treatments .: PR Concentrations
& ' - Mean
2000 . 1000 500
ppm  ppm  ppm
Amaltas (Cassm ﬁstula) 60.77 - 4937 4414 | 5143

5871 4955  20.60 | 42.96
6917 5871 5553 | 6114
5143 4993 4899 | 50.12
63.75 5497 4656 | 55.10
6450  50.86 5049 | 55.29
57.92 5198 4750 | 5224
5759 - 5311 4489 | 5186

64.13 5553  48.62 _5‘6L09

T

Control | 0000 0000 0000 | 00.00

Mean 60.81 5267 4526 | 5291
SEm:!:  CDats%  CV%

Treatments (T) 013 0.39 0.78

Concentrations- (C) 0.07 0.22

TXC 023 0.67

o
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same partla]ly punﬁed plant products components viz., Amaltas -seeds
Babool seeds b1tter Temru ﬁ'mts Brhat1 frmts Custard apple seeds,
Datura leaves, Mehand1 seeds Sandal seeds and Satyanashi seeds, were

found eﬁ'ectxve at low ooncentratlons of 1000 and 500 Ppms also.

' Both Satyanashi seedsand Datura leaves components were .found
statlstlcally at par Snmlarly both Custard apple seeds and Mehandl seeds
and also Ama.ltas seeds and Brhatl ﬁ'u.tts components were found at par.
B1tter Temru frl.uts component Was found s:tg‘mﬁeantly different from a.ll the

other treatments at 2000 ppm ooncentratzlon.

432 S_po_re_ Gemnaaon _Te_c_l_inique :

To conduct the experunent on the eﬁcacy of partially purified

components from plants ViZ., Amaltas seeds, Babool seeds, Brhati fnnts
b1tter Temru ﬁ'mts Custard apple seeds Datura leaves, Mehandi seeds
Sandal seeds a.nd Satyanashl seeds on spore germination of. plant
pathogens ' v1z Alternarr,a cyamopszdzs, Fusarium oxysp_orum,
Colletotnchum gloeosponozdes and Helmmthosponum SRR maydis,
cav1ty slide method (Smgh et. al 1986) was followed The observation was
calculated on per cent spore germmatxon by observing the number of spores

genmnated 1n IIZIlC'!‘OSOOplC field. (x 100) on each cavity shde. The experiment

revealed that spore germmatmn of the dJﬂ'erent test fl:l.ng:i were significantly i
reduoed after lncubatmg at 28:|:I°C for 24 hours with various partlally_ _

punﬁed pla.nt products components used at d1ﬁ'erent concentrations (2000,

1000 and 500 ppm)

L P S
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Table 4. Eﬂicacy ofpartw]lypunﬁed plant products components
- against maydis leaf blight pathogen, Helminthosporium
Lo maydis by poison foodtec]:m_lque in vitro

 Percent mycelial growth inhibition

- Concentrations

e oo | 2000 1000 500

Amaltas (Cassm ﬁstula) 4407 4481 2814 | 39.01
Babool (Acaaa ndotwa) -_.'54.'81 4370 40.74 | 4642
Bitter Temru (Dwspyros cord;fozm)}';' -:73.?0 67.40  56.66 | 6592
Brhata (Solanum mdscum) '5 4370 4962  34.07 | 4247
Custard apple (Annona squamosa) | 51.2_18 5259 3851 | 47.53
Datura (Datura stramomum) | 6708 6037 5111 | 5950
Mehandi (Lawsonia menms) 5037 5629 4259 | 49.75
Sandal (Santalum album) 8 | a5 5370 830 | 4222
Satyanashl (AJgemone mexwana) | esia 5814 5185 | 59.38

Control -~ o o000 000 000 | 0.0

Mean | s473 5407 4193 | 50.24

_ SEm:l: CDat5%_-' CV%
Treatments (T) 031 - 089 188

Concentrations (C) 1018 . 051
TXC S 054 . 1.54
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43.21Fusmmmp.,mm

The results deplcted ln Table 5 and Fig. 5 reveal that spore

germmatlon of the fungus Fusanum ox:ySporum was found minimum with

partia]ly pu.nﬁed plant product component prepared from bitter Temru i

fnnts (50 00%) after lncubatmg for 24 hours at 28+1°C at 2000 ppm

ooncentratlon over the. control (97 22%) The next most inhibition of spore

product component ext:racted from Datura leaves (60.83%) followed by
Brhatl frmts (65 27%) Satyanasln seeds (67.88%), Sandal seeds (68.89%),
'Amaltas seeds (68 89‘%) Mehandl seeds (71.48%), Custard apple seeds
(73 50%) and Babool seeds (76 67%) after incubating for 24 hours at 28+1°C -

products components V1z Amaltas seeds Babool seeds bitter Temru frmts
_Brhatl frmts ChJ.stard apple seeds Datura leaves, Mehandi seeds, Sandal
seeds and Satyanasln seeds also reduced the spore germination.

Custard apple seeds and Mehandl seeds components were at par -
statlstlcally AlsoAmaltas seeds Sandal seeds Satyanashl seeds and Brhat1
fru1ts oomponents Were at par Smnla.rly, Datura leaves and brhati fruits -
components Were found at par statlstlcally All of these above treatments '.
(Custard apple seeds Mehandl seeds Amaltas seeds, Sandal seeds,
'Saty'anashl seeds Bthatl fru.lts and Datura leaves components) lncludmg -

component at 2000 ppm ooncentrahon -

germmatlon of the above fungus was found mth partlally Purlﬁed plant

at 2000 ppm concentratlon ~over the control’ (97.22%). The low . .

concentratlons (1000 and 500 ppms) of these partially purified plant -

Babool seeds were s1gn1ﬁcantly dlfferent with bltter Temru frmts _. =




Table 5. Efﬁcacy of partlally purlﬁed plant products components
' on. spore germlnatlon of tomato fruit rot pathogen,
Fusanum axysporum f. sp. lycoperstcz in viiro

Percent spore germination

'I-‘reatrﬁeﬁts o . - Concentrations

__ Mean
2000 1000 500 :

Ppm ppm ppm

Amaltas (Cassmﬁstula) | esss 7167 7759 | 72m
Babool (Acaf.‘m mzotma) | 7667 7986 8863 | sL7e
Bltter Temru (DwSpyms oordzfolta)-'_. - 50.00 66.27 73.33 | 62.87
Brhati (Solanum mdzcum) ' :. | 6.5.27. 75.00 88.33 | 76.20
Custard apple (Annona squamosa) -1 7350 7667 9085 | 80.34
Datura (Datura stramomum) | 6083 6527 7667 | 67.59
Mehandi (,Lawsonw menms) .| 7148 7759  86.44 | 7850

Sandal (Santazum a!bum) 68.89 80.60 88.79 | 79.43

Satyanashl (Atgemone mex.-,cana) 6788 7167 8101 | 7352

Control  ~ .~ - | o722 9800 9645 | 97.22

e e ——— . n . o e,

Mean .. | 6104 7373 8352 | 7476

| SEmi CD.at5% CV%
Treatments () =~ 101 288 409

Goncentratmns (C) 0 58 : --_1.66
TXC _:-: o 176  5.00

e  dy m ———
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4322 Colletotnchumgloeosponotdes :

The results presented m Table 6 and Fig. 6 reveal that spore
germmatlon of the fungus Colletotnchum gloeosponoxdes was found
m:mmum w1th partla]ly purxﬁed plant product component prepared from
bltber Temru frmts (54 76%) after mcubatmg for 24 hours at 28+1°C at
2000 ppm concentratmn over the control (96. 67%) The immediate most
1nh1b1t10n of spore germmataon of the above fungus was found with partrally
punﬁed plant product component of Datura leaves (61.67%) followed by
Satyanasl:u seeds (68 89%) Brhatl frmts (72.59%), Custard apple seeds

(73. 50%) Mehand1 seeds (75 92%) Babool seeds (75.92%), Sandal seeds

(78. 70%) and lastly by Amaltas seeds (80.60%) after incubating for 24 hours

at 28 :|: 1°C at 2000 ppm concentratlon over the control (96.67%). The same

part1a11y punﬁed plant products oomponents (Amaltas seeds, Babool seeds,
Bltter Tem.ru frults Brhatl frmts Custard apple seeds, Datura leaves,
Mehandl seeds Sandal seeds and Satyanashl seeds) were found effective at

low: oonoentratlons of 1000 and 500 ppm -also but not as much as at 2000
PPz '

Amaltas seeds Sandal seeds Babool seeds and Mehandi seeds were
at par stanshcally, also Custard apple seeds and Brhati fruits, Mehandi
seeds and Babool seeds Were at pa.r but all of these treatments viz., Amaltas

seeds Sandal seeds Mehandl seeds Custard apple seeds and Brhati fruits

oomponents were 31gn1ﬁcant1y d1fferent Wlth the other treatments. Bitter

Temru frmts Datura leaves and. Satyanasln seeds. components showed .

T 3 o b 1 e e ¢ e S L 1 et e e T e




signiﬁcant dlfference ﬁ'om a]_l the _other- treatments at 2000 ppm

concentrationé. RS
4.32.3Altemana cyanwpscdw :

The resu.lts deplcted m Table 7 and Fig. 7 indicate that spore
germmahon of the fungus Altemana cyamopsidis was found minimum
with partlally punﬁed plant product component extracted from- b1tter
Temru frmts (51 51%) after mcubatmg for 24 hours at 28+1°C at 2000 ppm
concentra.tlon over the control (100 00%). The next most inhibition of spore
germmatlon of the above fungus Was found Wlth partially purified plant
product component extracted from Datura Ieaves (57.54%) followed by
Satyanash.l seeds (58 09%) Amaltas seeds (59. 05%) Babool seeds (59.44%)
Brhatl frmts (60 83%) Custard apple seeds (61. 21%) Mehandl seeds
(62 38%) and Sandal seeds (70 47%) after mcubatmg for 24 hours at 28+1°C

at 2000 ppm concentratlon over the eontrol (100.00%). The low

concentratlons of 1000 and 500 ‘ppms of these partially purified plant

products components (Amaltas seeds Babool seeds, bitter Temru fruits,
Brhah frmts Custard apple seeds Datura leaves Mehandi seeds, Sandal
seeds and’ Satyanashl seeds) were also found effective in m]nbltmg the
germlnatlon of the spores v

Mehand1 seeds Custard apple seeds Brhatl fruits, Babool seeds and

\ Amaltas seeds eomponents were fou.nd statistically at par. Similarly,

Satyanas]:u seeds and Datura leaves were found at par with Custard apple

seeds, Brhat1 frtuts Babool seeds and Amaltas seeds components. All of the N

above treatments (Mehandl seeds Custard apple - seeds, Brhati fru.lts

S
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Table 6. Efﬁcacyofpartla]ly purified plant products components
on’ spore germmatlon of yam anthracnose pathogen,
Colletotrwhum glaeosponozdes in vitro

- Percent spore germination

Treaﬁnénts | o : -~ Concentrations

Mean
2000 1000 500 '

. ppm - pPpm pPpm

Amaltas (Cassia ﬁstula) o | 8060 8560 9111 | 85.77
Babool (Acacza mlotwa} | ez 8310 9363 | saz
Bitter Temru (,Dmspyms cordzfoha) | 5476 7214 8560 | 70.83
Brhatl (Solanum mdzcum) 5 | 7259 81.21 90.55 | 81.45
Custard spple’ (Annona squa,nwsa) | 7ss0  soso0 8917 | s1.20 |
Datura (Datura stmmonwm) .' 61.67 71.67 86.44 73-.26
Mehandl (Lawsoma mermts) : - 75.92 | 80.60 90.02 82.18
Sandal (Santalum album) ) | 7870 8833 9389 | 86.97
Satyanashl (Argenwne mexzca,na) {1 68.89 76.85 89.47 | 78.40

Control ~ . | 9667 9700 9636 | 96.66

Mean . .| 733 8005 8999 | 8048

o SEm: CD.at5% CV%

Treatments (1) . 102 290  3.82
Concentrations {C) 059 - 167
TXC e 5.02

o, B o T .
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Babool seeds, Amaltas seeds, Satyanashl seeds Datura leaves and also
Sandal seeds components) were found significantly different from other
treatment B1tter Temru frmts component was found s1gmﬁcant1y different

from all the other treatments at 2000 ppm concentration.
4,-3.2;'4 Helniintkosporiam _'f-:-'_:_'j_-f D maydis

The results presented m Table 8 and F1g 8 show that spore
germmatron of the fungus Helmmthwponum maydis was found minimuam
with partlally punﬁed plant product component extracted from bitter
Tem.ru fru.lts (25 83%) aﬂ:er mcubatlng for 24 hours at 2821°C at 2000 ppm
conoentratlon over the eontrol (100 00%). The 1mmed1ate most inhibition of
spore gerr.mnat:lon of the above fungus was found with partially purified
plant product oomponent extracted from Datura leaves (37.39%) followed by
SatyanasIn seeds (38 39%) Custard apple seeds (48.33%), Sandal seeds
(52. 62%) Amaltas seeds (52 62%) Babool seeds (563.33%), Mehandi seeds
(565. 16%) and Brhat1 ﬁ'mts (56 67%) after mcubatlng for 24 hours at 28+1°C
at 2000 ppm: ooncentratlon over the control (100. 00%) The same partially
purified plant products components viz. Amaltas seeds, Babool seeds, bitter
Temru frmts Brhat1 frl.uts Custard apple seeds, Datura leaves, Mehandi
seeds Sandal seeds and Satyanasln seeds were found effective in inhibiting

the germ_matl_on- of -spores at low __concentratlons of 10.00 and 500 ppm also.

Brhatl fru1ts Mehandl seeds Babool seeds, Amaltas seeds and
Sandal seeds components were found stathtlcally at par. Similarly, Amaltas

seeds Custard apple seeds and Sandal seeds components were found at par

and- also S-atyan_as}n seeds .and-Datura Ieaves components were found at.par
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Tablfe 7. Eﬂicacy of partla]ly purified plant products components
on spore germlnatlon of guar leaf blight pathogen,
Altemarm cyamopsldzs in vitro

Perpent spore germination

Treatments | _ : : - Concentrations

_' S - —
2000 1600 500
ppn . ppm  ppm

Amaltas (Cassw ﬁstuta) | 5905 6204 7426 | 6512
Babool (Acacia mlotwa) | sea4 6426 7055 | 6475
Bltter Tefmru (Dwspyms cordxfolm) : | 51.51 | 65.27 70.94 6258
Brhau (Solanum mdr.cum) .' 60.83 63.05  83.10 69.00_
Custard apple (Annona squamosa) ' 61.21 60.83 63.05 61.70 _
Datu:ra (Datum stramonmm) - 1 5754 6083 7166 | 6335
Mehandi (Lawsoma mermw) | 6238 5904 7666 | 66.02
Sandal (Santalum album) o 7041 1214 222 | TIEL
Saj;yanashl ngem,one memana) 5809 5004 6287 | 6001

Comtrdl ~ © 7 - | 10000 100.00 100.00 | 100.00

Mean o | e0os 6295 7170 | 64.90

SEm:l: C.D- at 5% CV%

Treatments (T) _' 0.80 .~ 228 3.72
~ Concentrations. (C) 046 = 131
TXC. 139 385

s i o i 1 ey s S, : . . I .
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statrstlcally A]l of the aforementmned treatments (Brhati fruits, Mehandi
seeds Babool seeds Amaltas seeds Sandal seeds Custard apple seeds
Satyanash1 seeds and Datura leaves components) were defenng
31gmﬁcant1y w1th bltter Temru frmts components at. 2000 ppm

concentrat;[on

44 j__ﬁ‘ EFFICACY OF MOST EFFECTIVE PARTIALLY PURIFIED

: PLANT PRODUCTS AND COMIMONLY USED FUNGICIDES |

AGAINST MAYDIS LEAF BLIGHT OF MAIZE IN VI VO

: Fleld expen.ments Were carrled out for the management of. maydls .

leaf bhght on vanety ‘Mah_1 kanchan dunng kharif season of 2001 at two
d1fferent locatlons \nz Agronomy Farm Rajasthan College of Agnculture
Uda:;pur and a- farmer’s ﬁeld at Kanpur village of Udaipur district.

The partlally punﬁed plant product components viz., bitter Temru

frmts and Datura leaves performed Well under in vitro studles, were

mcorporated Wlth two concentratlons of each (1000 and 2000 ppm) |

alongWIth two commonly used fungmdes, Indoﬁl M-45 and Bawstln at 1000
and 2000 ppm concentratlons for thlS studyr In all, ten treatments were
there zncludmg two controls (Water spray and Wlthout any spray) and were
trled out as post moculatlon sprays ie. sprays of fungicides (Indofil M-45

and Bawstm) a.nd partlally punﬁed plant products components- (bltter

Temru frmts and Datura leaves) Were glven 48 hours after inoculation of
fu.ugus Helmznthosponum maydzs The lnoculatlon of the fungus Was_ e
repeated on fourth day after ﬁrst lnoculatmn and similarly the sprays were |

repeated Observatlons were recorded after 10 days of last spray on:

P
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Table_' 8. Efficacy of partlally pnnﬁed plant products components
' on. spore genmnatlon of maydis leaf blight pathogen,
Helm;nthosponum maydzs in vitro

- Percent spore germination

Treatments - .~ | . Concentrations
. 2000 - 1000 500
Ppm . PPm ppm

Amaltas (Cassm ﬁstuza) R ‘6262 5250 6266 | 55.93
Babool (Acacm mzonca) . ﬁ. 5333 5611 5627 | 5524
Bitter Temru (Dmspyms cordzfolm)':f | 2583 3944 4944 | 8824
Brhau (Solanum mdwum) | 5667 5486 6305 | 58.19
Custard apple (Annona squamosa) 1_-43_33 | 57.06 55.55 53.65
Datura (Datura stmmomum) ] 8739 4016 4633 | 4130 |
Mehandl (Lawsoma menms) :5.55.16 - 55.95 56.66 55;93
Sandal (Santalum azbum) 5262  57.06  63.05 | 57.58
Satyanashi (AJgemone nmana) | s a1e6 a6 | 427

Contrdl . - | 10000 ‘10000 100.00 | 100.00

Mean - 4676 5048  55.63 | 50.98

SEm:t CDat 5% CV%

Treatments (T) '_-i_.095 269 ° 560
Concentratlons (C) 054 _ 1 _55_
TXC . ;-__.16_4- 466
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PLATE VI

A.

Efficacy of Indofil M-45 at 1000 PpPmM
concentration against maydis leaf blight pathogen,
Helminthosporium maydis in vivo

Efficacy of Indofil M-45 at 2000 pPpm
concentration against maydis leaf blight pathogen,
Helminthosporium maydis in vivo

Effect of partially purified plant product component

~of bitter Temru fruits at 1000 ppm concentration

against maydis leaf blight pathogen,
Helminthosporium maydis in vivo

Effect of partially purified plant product component -~

of bitter Temru fruits at 2000 ppm concentration
against maydis leaf blight pathogen,
Helminthosporium maydis in vivo '






randomly selected 10 plants from each plot and infection 1ndex was
calculated Percentage eﬂimency of chsease control was calculated aﬁ;er

computmg mfectlon mdex. )

The data deplcted m Table 9 F1g 9 and Plates T11-B & VI-A to VII-D
howed the result observed at the ﬁeld of Agronomy Farm, Raj asthan
College of Agnculture Farm Where a].l the treatments were found effective
over both the k:lnds of oontrols The maximum reduction in disease seventy
was observed w1th fung1c1de Indoﬁl M—45 (67 05%) followed by bitter Temru
fruits component (60 39%) Datura leaves components (56.58%) and Bavistin
(85. 04%) over the control at 2000 ppm ooneentratlon All the treatments at

2000 ppm concentratlon Were s;gmflcantly different from each other.

Bltter Temru fnuts component and Indofil M-45 were at par- |
statlstrcally at 1000 ppm concentratron but they were significantly dlﬁ'erent
from other treatments namely Datura leaves component and fungicide, -

Bawstm |

The data deplcted m Table 9 and Fig.9 shoW the result obtamed at
the field satuated at Kanpur wllage of Udaipur district where all the
treatments Were found eﬁ'ectlve m reduomg the disease severity of maydls
leaf bhght The maxxmum reductlon in dlsease severity was observed with
funglcide, Indoﬁl M—45 (65 31%) at 2000 ppm concentration followed by

Datura leaves oomponent (52 03%) bltter Temru fruits component (51 95%)

and Bawstm (20 43%) over both ‘the kinds of controls. The- lower T

concentratlon of 1000 ppm of these treatments were also found eﬁ'ectlve 111 '

reducmg the d15ease seventy



Bltter Temru frmts component and Datura leaves component ‘were
found at par statlstlca]ly at 2000 ppm concentration. Tndofil M-45 and
Bav1s1:1n were s:gn1ﬁcantly t:hﬁ'erent from other treatments at 2000 Ppm

concentratlon - _'

Bltter Tem.ru frults components and Indoﬁl M-45 were found at par
at 1000 ppm coneentratlon but they were 31gmﬁcantly different from other

treatments



PLATE VI

Efficacy of Bavistin at 1000 ppm concentration
against maydis leaf blight pathogen,
Helminthosporium maydis in vivo

Efficacy of Bavistin at 2000 ppm concentration
against maydis leaf blight pathogen,
Helminthosporium maydis in vivo

Eifect of partially purified plant product component
of Datura leaves at 1000 ppm concentration against
maydis leaf blight pathogen, Helminthosporium

maydis in vivo

Effect of partially purified plant product component
of Datura leaves at 2000 ppm concentration against
maydis leaf blight pathogen, Helminthosporium
maydis in vivo
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After the advent of first- chemlcal to control plant diseases, use of
chemlcals 1n controlhng/managmg plant diseases was being exploited
because of 1ts rapld actlon and qmck results Instead of their excellent effect
on plant pathogens they may 1eave resulual toxic effect if used in excess of
recommended quantlty Moreover they also result in development of
chermcal resmtant stra.ms of the ‘pathogens. Most of researchers till date

gave main emphasm on control]mg plant pathogens by using chenncals only

few researchers used other altematlve strategies for controlhng plant

pathogens mclud.mg plant product prepa.ratlons

The enﬁronmental consciousness on the part of scientists and general
public has drawn attentlon to the increasing amount of fungicides and
pesﬁéidesf'uséd-oﬁ--éféﬁ -.plant and their harmful effect on flora and fauna.
These resulted in search for blo-degradable products which can be effective
in the management of dlseases Wlthout any toxic effect. Chemical hazards
and -development of -funglclde res13tant strain of pathogens call for advent
of alternatlve strateg1es -and natural plant preparations can replace the

synthetac ﬁ1nglc1des eﬂ'ectlvely |

Use of botamcals for preventlon of plant dlseases without the mention

of then' deletenous eﬁ'ect has been recorded in ancient Indian hterature

Nene (1996) rep0rted several botamcals viz., fruits of Brhati (Solanum

mdwum L), Sandal (Santalum album L.)and Mahuva (Madhuca mdwa L), - .
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seeds of Mehandi (Lawsonw inermis L.), Babool (Acacia nilotica L) having
anttm.lcroblal actlv1t1es agmnst ‘some plant disease causing orgamsms
Democntus (470 BC) tned plant extracts for controlling disease (Sharville,
1960) Smoe then there has been several recorded and unrecorded mention
of thelr uses agamst a large number of m1crob1a1 organisms. A number of
angmsperm_lc plants have been reported for the presence of antimicrobial
act1v1t1es by several workers (Chopra et al., 1965; Nene 1996; Daya Ram
1998; Chaudha.ry et al 1998 , 1999, Sharma, 2000 and Raut, 2000).
The preparatlon from several parts of plants such as seeds, leaves, ﬂowers,

frmts roots etc. have been used for the presence of antifungal actmtles

Several angmspernuc plants parts such as fruits of Amaltas (Cassia
ﬁstula L) contam pectln hydro-methyl amanthoqumones and sugars
Datura (Datura stramomum L) leaves are known for the presence of
a]kalmds whmh possess toxlc propertres against some plant pathogens A
preparatlon from b1tter Temru (Dwspyros cordifolia Roxb.) is known for its
p1s01c1dai act1v1t1es (Sharma and S]]]]]Ot 1971).

After gomg through all of these above men‘aoned literature and other
relevant reports mentloned in rev1ew of hterature, present studies were
conducted' to search 'out oommonly available natural plant product
components for eﬁ'ectwe management of plant pathogens and present
mvesngatlon proved to be eﬁ'ectlve in managmg plant pathogens Nme
pla.nt product eomponents Were used in present experiments viz.; brtter
Temru (Dwspyros cordzfoha Roxb) Datura (Datura stmmomunr L),
Satyana_shl (Argemone :_ mexzcanaL}, Amaltas (Cassia fistula L.), Brhati
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(Solanum mdtcum L ) Sandal (Santalum album L.), Mehandi (Lawsonica
merm;s L) Babool (Acacm mlotr.ca L) and custard apple (Annona
squamosa L) agamst four plant pathogens viz., Alternaria cyamopsidis
Rangaswaml and Rao mcltmg leaf bhght of guar, Colletotrichum

: _ gloeospormzdes f. sp alatae inciting anthracnose of yam, Fusanum

o oxysporum f. sp lycoperszcr, mc1tmg tomato fruit rot and Helmmthosponum -_,

e » & nw.ydzs mcltmg leaf bhght of maize.

o The‘ preSent investigation 'Showed the superiority of partially pnriﬁed

component of bltter Temru ﬁ'mts agamst plant pathogens viz., Fusarium

oxysporum, Alternana cj'amopszdzs Colletotrichum gloeosporioides and

Helmmthosponum maydzs in both spore germmatlon and growth mlnb1t10n
techmques In growth mh1b1t10n techmqne b1tter Temru fruits component
checked the growth of a]l the four plant pathogens under test viz.,
Fusarium oxysporum from tomato, Alternaria cyamopsidis from guar,
Colletomchum gloeosponozdes from yam and Helminthosporium maydis
from maize, at 2000 ppm concentratlon (36 20, 69.17, 25.37 and 73.70%,
respectlvely) followed by Datura leaves af the same concentratlon (33 01,

64.50, .-18.70 and--67-.03 __ _%,-_-respecuvely).

There was a 31gmﬁcant dlﬁ'erence between bltter Temru fruits and
Datura leaves components amongst Fusaraum oxysporum, Alternaria
cyamopszdzs Colietomchum gloeosponozdes and Helminthosporium maydis.

Other treatments Whlch mcluded partlally purified components of Brhatl

frults,___ Sandalseeds,Babool seeds, A_maltas seeds, Custard apple. s__eeds,:
Satyanash1 seeds andMehanch ‘seeds also inhibited the growth of-

r .

PO



aforemenhoned plant pathogens to various degrees. Chaudhary et al. (1998)
reported the mmﬂar result where they recorded the growth inhibition of
Fusanum udum Altemana altemata Colletotrichum capsici and
H elmmthosponum maydts by partlally purified plant product component of
 bitter Temru fruts. Babu and Reddy (1986) also reported that extracts of
Lawsonr,a mermzs a.nd Datura stramonmm were effective in controlling fruit
rot of lemon caused by Colletotnchum gloeosporioides. In the present
stud.les also, D. stramomum was effective in controlling the plant
pathogemc ﬁmgl wz Alternarza cyamopszdzs Fusarium oxysporum,
Colletotnchum gloeosporwzdes and Helminthosporium™ =~ “maydis.
Sumlarly Eswaramurthy et al. (1989) observed that extracts of Acacia
arabica mh.tblted the myeehal growth of Fusarium oxysporum f. sp. capae
The same was found-m-_present -studles where Acacia nilotica also checked
the growth of funglto some extent'..- Shivpuri ef al. (1997) also reported that
_ ethane_l leaf extract ofAzadzrachta indica, Datura stramonium, Ocimum
| sanctum and 'Polydlszw,i&-:.'longifolia were most toxic against Alternaria
brasswola Colletotnchum capsici, Fusarzum oxysporum, Rhizoctonia solani
and Sclerotzma sclerotwrum SLmﬂarly, in the present investigation Datura
stramonium and -'ether-_plant products components also inhibited the growth
of the following fungl v1z, Alternaria cyamopsidis, Fusarium oxysporum,

' Colletetrickum. gloéqkperioides and Helmi_nthosporium _ - maydis.

Gupta et al. (1996) adopted poison food technique and reported that
the leaf -extraet ef | Pengdmia piriﬁata was highly fungitoxic to Fus&ﬁum
palhdorseum and F. monihfonnae inhibiting mycehal growth on plates by

782 a.nd 84 3% respectwely Slmﬂarly, Fusarium oxysporum was checked
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by d.lfferent partla]ly purlﬁed plant products components in the present
stud.les Rodnguez and Valend_la ( 1998) while working with Colletoinchum
specms in v1tro reported that. extracts of clove (Syzygium aromatium)
mhlblted the growth ‘and sporulahon of the fungus. The growth of
Colletotnchum gloeosponozdes from yam was inhibited in the present
exper:ment by the use of dlﬁ'erent plant products components. Sarma et al.

(1999) also used extracts of common weed, Solanum nigrum, and reported
that 90 per cent growth of Rhtzoctoma solani was inhibited by the extracts
of Solanum : nz.gvum -at 20 per cent - concentration. In the present
mvestlgatwn Solanum mdzcum tested was found effeetive in controlling the
growth of Alternana cyamopszdts and Helminthosporium maydis. Khan
(1999) studied the effectweness of seven partially purified plant product
components and found that fruit components of bitter Temru and Datura
'leaves oomponents Were qu1te eﬁ'ectlve in inhibiting the myeelial growth of
vanous ﬁ'mt rot pathogens of mango and guava which confirms the present
ﬁnd_mgs Slmzlarly, Roat (2000) screened seven partially purified plant
product components agamst Colletotnchum capsici and Alternaria alternata
from chilli and reported the eﬁ'ectweness of bitter Temru fruits and Datura
leaves components in m]:ubltmg the mycelial growth of the fungi. Likewise,
Sharma (2000) reported the eﬁ'ectaveness of bitter Temru fruits and Datura
Ieaves components agamst fnut rot pathogens of tomato in inhibiting the
mycehal growth of the pathogens. All of the aforementioned reports |
corroborate the ﬁndmgs of the present studies where smnlar plant e

oomponents were undertaken
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Piant product components were also tested against spore gerrmnatlon
of the four pathogens \nz Fusanum oacysporum, Alternaria cyamopszdzs
Colletotnchum gloeosponozdes and Helnunthosponum maydis and the spore .
germmanon Was found mmnnum W1th partially purified component of bitter
Temru fru.lts (50 00 51 51 54 76 and 25. 83%, respectwely) followed by
Datura leaves (60 83 57 54 61 67 and 37.39%, respectively) at 2000 ppm

concentratlon 'The bltter Temru fruits component preparation - was

s1gmﬁcantly eﬂ'ectlve than all other eight parttally purified - plant

components used m the present mvesngatlon Prasad and Simlot: (1983)" .

also recorded the sumlar results mth bitter Temru fruits component
agamst the spore gernnnatmn of the pathogens viz., Fusarium udum, F.

lycoperszct and Helnunthosponum turcicum.

Kumar et al (1979) tested aqueous extract of different paris of onion,
garhc parthemum and Kalanchoe in vitro against Fusarium oxysporum and
observed complete mh1b1t10n of spore germination. Kapoor et al. (1981)
reported that extracts from Convolvulus alsmozds and C. pluriculis were
almost completely eﬂ'ectlve aga:lnst spore germmatlon of Fusarium
oxysporum Snnilar results were recorded in present studies where spore
germmatlon of Fusanum oxysporum was inhibited by different plant
products components_ Ahmad and Prasad {1995) evaluated the aqueous
fohar extracts of dlﬁ'erent plants agamst soft Tot of Luffa cylmdnca fruait

'caused by Helmmtkosponum spzczferum and Fusarium scirpi and observed

that thelr oomd.lal germmatlons were reduced to 75 per cent when their

spores were treated w1th Azadzrachta mdu:a Catharanthus roseus, Datura b

ﬁstulosa Lantana oamem and Ocr,mum, sanctum. Almost snn]lar results
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were recorded in present studles where dlﬁ‘erent partially punﬁed plant .
products components mcludmg Datura stramonium were effective in
mh1-b1tmg the spore germ.lnahon of Fusarium oxysporum and
Helmmthosponum maydzs Snvastava and Snvastava (1998) reported that

maximum spore germJnatlon of Altemarw, alternata was inhibited by leaf

extracts of Argemone mexzcana w}uch was also found effective m our

present experrments Khan (1999) reported the inhibition of spore

germmatlon of frmt rot pathogens of mango and guava with partlally .

punﬁed components of frmts of b1tter temru and leaves of Datura. Sm:ularly G _

Roat (2000) reported the mhlbltmn of spore germination of Colletotrichum
capsici and Altemanq_.qltenzoto from chilli with bitter Temru fruits and
Datura Iear(es- components Likewise, ‘Sharma (2000) showed the
eﬁ"ectiveness | of bltterTemru t'rmts and Datura leaves components in
mhlblhng the germmatlon of spores of tomato fruit rot pathogens. The
results obtamed in present studies were smular to those observed by
vanous above mentlo_ned workers and thereby confirms the validity of the
results obtained m present investigation..

 In vivo studleseﬂ'ect of partially purified plant product components
Were-_carried_:out agalnst Helminthospor'ium maydis, incitant of maydis leaf
bhght on 'maj_ize:, at twod:ﬁ'erent locations. The in vitro studies revealed that
bitter Ten:m.l fl'lJltS a.ud Datura leaves components were most effective

amosg' all p'lant products components in controlling the plant pathogenic

ﬁmg1 S0 they were further used in these field trials. In addition to these two -

parna]ly punﬁed plant products components, two most commonly used. e

ﬁmglcides viz., Indoﬁl M—45 and Bavistin were also {ried. The field | f
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expenments were conducted 1n randonnzed black design using "Mahi
Kanchan vanety durmg the khanfseason of the year 2001. The treatments
were tested as- post-moculatlon sPrays Le. fungicidal and plant product
components sprays were given 48 hrs after inoculation with the. fungi,

Helnunthosponum maydzs

]'.n both the ﬁeld expernnents Indoﬁl M-45 and bitter Temru fruits
components Were slgmﬁcantly more eﬂ'ectwe in managing the disease
1nc1dence than- other treatments viz., Bavistin and Datura leaves
components Although the best results were recorded with fungicide, Indofil
M-45 but partlally punﬁed bltter Temru fruits components also showed
encouragmg results 1n the management of this disease, thus it can be

recommended for ﬁeld sprays 111 the future.

Pra'ctica]ly no v&ork"has beén done in managing the maydis leaf blight
in the ﬁeld Wlth botamcals but there are reports of evaluation of different
plant exl:racts agamst Helmmthosponum specles in vztro Shekhawat and
Prasad (197 1) fou.nd that gar].lc and onion gave good inhibition of spore
germmatlon of Helmmthosponum sativam due to pressure of allincin in
garlic and protocatechulc acld and catechol in onion. Chaudhary et al.
(1998) reported m}ubltlon of Helmmthosponum maydis from partially
punﬁed component extracted from Bltter Temru fruits which was similar
to our present stud.les Sumlarly, Ahmed and Prasad (1995) evaluated the
aqueous fohar extracts of d1fferent plants. aga.lnst soft rot of Luffa cylmdnca
frmt caused by Helnunth03ponum sptczferum and observed that comdlal .

| germx_natlon.- of Helm_mtho_sponum- -spzczferﬁwas reduced to 75 per cent when
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the spores- Were treatedWlth Az"adimcﬁta indica, Catharanthus roseus,
Datura ﬁstulosa, Lantana camera and Oczmum sanctum. The growth of
Helmmtkosponum mydts was mh;blted by dﬁferent partially punﬁed plant
products components mcludmg Datura stramonium in the present studies
also; Snmlarly, Qasem and Ahu—blan (1996) while working with
Helmmthosponum satwum reported that aqueous extracts of Anagallzs
amenszs Atnplex leucoclada Crepzs aspera, Runex cripus and Vicia

norbenenszs were toxlc to the fungus

EThe res'ults'of the-rarious 'above works prompted the present studies
to be: carned out 111 the ﬁeld and the experiment showed fairly encouraging
results although the effect of partlally purified plant products components
were not as much as to those compared with synthetic fungicides. The scope
of use of purlﬁed plant products components is wide open and further
research is needed as ln the present mvest:lgahon, due to lack of facilities,
only -the par-ttally--.punﬁed plant products components were used but if
smtable facllltles are avmlable then the fully purified plant products
components can he extracted out and tried out against various plant
pathogens and they may prove to be effective as much as synthetic
funglc:ldes and all the deletenous eﬁ'ects due to the indiscriminate use of
synthetlc fungmldes to the envnonment soil, human and animals can

dwmdle n the long run by the mtroductmn of these ecofnendly botamcals






- Numefous plants 'have been tried out for the presence of antifungal
act1v1t1es Hazards of funglcldes and pestlc:tdes and induction of fungicidal

resmtant strams of plant pathogens beckons for advent of altematwe

strategles and 1t 1s now ‘more or less imperative to gradually shift from R :

synthetlc fung1c1des to natural pla.nt products for management of plant

mseases.

Four plant .pathogens namely, Fusartum oxysporum f. sp. lycoperswz
Alternar:a cyamopszdzs Colletotrzcku-m gloeosporioides. and
Helmmthosponum maydzs were 1solated from tomato guar, yam and maize,

espectwely Punﬁcatlon of - the 1solated fungl was done by single spore

culture t;echmque and theu' 1dent1ty was con:ﬁrmed from Indian type culture
collectlon, DlVlSlOll of Mycology and Plant Pathology, Indian Agricultural
Research Inst1tute New Delh1

- Nine partlally purlﬁed pla.nt products components namely, Amaltas
seeds Brhati frtuts Babool seeds custard apple seeds, Datura leaves,
Mehand1 seeds Sandal fraits, Satyanashl seeds and bitter Temru fruits

were .tned agalnst -__aforementmned four plant pathogens.

Partlally punﬁed plant product components tried in the present
mvestlgatlon Were found eﬁ‘ectwe in controlling the different plant

pathog_ens. .
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In poison food technique, all the partially purified plant product
components mgmﬁcantly mlnbxted t'ile growth of plant pathogens but the
utroost 1n.h1b1taon of colony growth was recorded with-bitter Temru ﬁ'mts :
comporxents foﬂowedby :Datura"leaves and Satyanashi seeds components
The other treatments were not: so effectlve and minimum growth inhibition
was recorded in Fusanum oxysporum {. sp. lycoperszcz Colletotrichum
gloeosponouies and Alternana cyampszdzs with Brhati fruits and in

Helmmthosponum maydzs W1th Sa.ndal fruits at higher concentration (2000

ppm)

. In case of spo.re. génmnatron techmque, least spore germmatron was
obse:rved Wlth bltl:er Temru fruits components followed by Datura Ieaves
and Satyanashl seeds components The other treatments were not much
effectlve and max:mum spore germmatlon was recorded in Fusarium
oxysporum- f - 'sp : lycopersmz 'w1th Babool seeds, in Colletotrichum
gloeosporwzdes w1th Amaltas seeds in Alternaria cyamopsidis with Sandal
seeds and in Helmmthospormm maydzs with Brhati fruits components even

at hlgher concentranon (2000 ppm)

The most eﬁ'ectlve partlally purified plant product components viz.,
brl:ter Temru frults and Datura leaves alongvnth two funglmdes viz., Indofil
M—45 “and Bavxstm (’éarbendamm) were tested in the field against
Helmmthosponum maydzs the- m(:ltant of maydis leaf blight on maize. The
results md1cate that d1sease seventy was much reduced with Indofil M—45

followed by bltter Temru ﬁ-mts components
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It is concluded that the partlally punﬁed plant product components
were eﬁ'ectlve 111 managmg the. plant pathogens and if due emphasis 1s
given to them, they can gradually replace the synthetic or chemical

funglmdes easﬂy These plant product components may be environmentally

- nen pollutwe in nature and negate the possibility of development of -

funglclde resmtant strams of plant pathogemc fungi.
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"Efﬁcacy of Partlally Purified Plant Products
: Components in vitro and in vive Against
Plant Pathogens“

Sunll Zachana .3"; = 55 o | Dr. S.L. Choudhary™
(Research Scholar) e ' (Major Advisor)

ABSTRACT .'

Plant protection through synthetlc chen:ucals contributed significantly
in. reducmg losses due ‘to. d1seases and thereby increased agricultural
productmn. However chemxcal’s share to enwronmental pollution through
air, water soﬂ and by mductmn of remstance amongst pathogens, currently
caused wide spread concern and hence the need to look for an alternative
safer means for plant d1$ease is felt greater now than ever before. Natural
plant product components can replace synthet1c chemicals effectively.

Four plant pathogemc fung1 viz., Fusarium oxysporum f. sp.
lycoperszcz Altemana cyamops&dzs Colletotrichum gloeosporz,ozdes and
Helnunthosponum ; maydzs Were isolated from tomato, guar, yam
and maize respectwely

Nme parually punﬁed plant product components were screened for
the1r ef:ﬁcacy in ln]:ubltmg the growth of the above pathogens under in vitro
and the. two most eﬁ'ectwe among them along with fungicides against
Helnunthosponum maydzs under in vwo conditions.

In porson food techmque the utmost inhibition of growth of fung1 was
recorded w1th bltter Temru and Datura ‘components and the same result
was recorded 111 spore germmatmn techmque

In the ﬁeld tnals the d1sease severlty of maydis leaf blight of maize
was mgmﬁcantly reduced w1th Indoﬁl M-45 followed by bitter Temru fruits
component : -

= PhD. Scholar, Department of Plant Pathology, B.CA, Udazpur R
"Associate Professor, Department of Plant Pathology, R.CA., Udazpur---' o
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