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In vitro ANTIFUNGAL ACTIVITY OF SOME HIGHER PLANT PRODUCTS
AGAINST SOIL-BORNE PHYTOPATHOGENS

VN.PANDEY ANDD.C PANT
Dipanimest f Myzelegyand Plant Patholony
Ineitare of Apricuiteral Ssiznces
Banarers Hindu University
Vargnan 22] {05

ABSTRACT

Sead vxrreots of Corfandram saivars Cuminum ciminur, Fooiclas vuigore =i
Frack spermum ammi vwere scre=asd against Pythium ephanidrmarurs, Mocrophemine phaseoibe
and Rbizectonia rolani. Seed evizcts of T. grmwi showed high artifonga! potentiality ac it inhibieed
myeelial growth of all thres fungi tesied. The exfrects from seeds of the other thees could inkion
myycelizl gowth of P aphanddermatum only, The essantial il of four plan! sseds exhibated sirong
fungitoxisity a5 they compizialy chached myeelial oath of all the tested fungs, even 2t vary loa
concentrations. Thess oils were pot found phytstonic on s22¢ sermination, re=dling growth, generl
Ez=lth and marpholopy of Bhindi (ASsImpsekus exculentusi

KEY WORDS :
phytopathogens

Pxthium aphanidermanan (Edson) Fitpatrick.,
Macrophomina phaseolina (Maublanc) Ashby. and
Rhizoctonia solani Kuhn are some of the soil-bome
piant paihogens which cause sericus diseases of
several szedlings and crop planis. A large number
of synthetic chemicals are used for control of such
pathogens. Due to their non- biodegradable natare
and high toxicity thev pollute environmental
ecosvsiems (Edwards, 1973 and create human
health problems (Arva, 1988), It is therefore,
necessary to look for some altematives for the
control of such soil-borne diszases. Tt has been
proved that higher planis are the reservoirs of

Antifungal aclivity, seed extracts, essential oils, soil-bome

different secondary meiabolites which are easilv
biodegradable (Fawcett and Spencer, 1970). Recent
reports on the possibility of using active principles
from higher plants (Pandey and Dubey, 1991, 1992,
1993}, have led to the present swdy in virro, of
antifungal activity of some higher plant producis
against soil-borne phytopathogens.

MATERIALS AND METHODS

Test of crude extract for fungitoxic activity :

The aqueous extract (1:2 wiv) of seeds of £
plants were tested for their fungitoxicity by the

Table1. Fungitoxic activity of crude extract of seeds of some higher plants
& myeelial inkbiton ar different concemrations
Neme of Plants Pathium aptaridermatum Mazrophomina phaseolina Rhizoctania solani
257 cons. 30 cone 25% conc. 5% cone. 23% conc. " 50% conc.

Coriandrum sailvam Al 103 o 2240 o 05.00
Cummirem ceminte TiI8 10 05.00 1115 2880 6220
Fuericulum vulgare 1 100 50.00 BB.89 50.00 75.00
Trackyspermum onimi 100 0o 104 e 100 10
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Fig. L. Fungitoxic activity of crude extracts of seeds of some higher plants

poisoned food technique (Grover and Moore, 1962)
against Pythium aphanidermarum, Macrophomina
phaseolina and Rhizoctonia solani. Twenty gm
seeds-of each. of the plants were pulverised with 40
ml of distilled water in pestle and mortor (1:2 w/v)
and a clear extract obtained by filtering them
through sintered filter. Aqueous extract (2.5 and 5.0
ml) was mixed with 7.5 and 5.0 ml of melted potato
dextrose agar (PDA) medium separately in Petri
plates. Control sets contained only 10 ml of PDA.
Plates inoculated with cach of the test fungi were

incubated at 25 +2°C for seven days and percent

mycelial inhibition calculated -as per formula of
Dixit et al. (1976).

Isolation of essential oils and test of their
minimum inhibitory concentration (MIC)

Essential oils, of seeds of Coriandrum sativim
Linn.,, Cuminum cyminum Linn., Foeeniculum
vulgare Mill. and Trachyspermum ammi (Linn.)
Sprague. were isolated by hydrodistillation through
Clevenger's apparatus (Langenau, 1948). Traces of
moisture removed by treating them with anhydrous
sodium sulphate. MIC of above oils was tesied
separately on 25, 50, 100, 200, 300, 500, 1000 and
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Fig. 2. Antifungal activity of essential oils of seeds of seme higher plants
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2000 pl 17 against P. aphanidermatum, M.

phaseolina and R. solani by poisoned food
technique, using PDA. The nature of fungitoxicity
of the oils was studied by the standard technique
(Thompson, 1989). The inhibited fungal disks of
treatment sets were washed with sterilized distilled
water, re- inoculated on virgin PDA medium,

. incubated at 25 +2° C and growth of the test fungi
observed.

Pﬂﬁutn:dt evaluation of the essential oils

Phytotoxic studies of the said oils were carried
out as per the technique of Dikshit et al. (1979).

RESULTS AND DISCUSSION

Aqueous crude extracts from seeds of
Coriandrum sativun and F. vulgare completely
inhibited the mycelial -+ growth of P
aphanidermatum but showed poor and moderate

- efficacy respectively on other two test fungi. The

aqueous crude extracl of seeds of C. cymimum
inhibited mycelial growth of P. aphanidermatum at
50 per cent concentration but on M. phaseolina and
R solani it was less effective. The agueous crude
extract of seeds of 7. ammi was found to be most
effective in comparison to other three seed extracts
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vghle 2. Antifungal activity of essential oils of secds of Corfandrmum sativam, Cuntiman cysinum, Foenfornlum vilgare and

Trachyspermum antr against Pythium aphanidermatim

% mycelial inhibition at different concentrations (yl 1'h

Volntile Oils
olatile Of 5 s 00 50

300 S00 1000 2000 3500

“priandrum sativim 150 21.0 6.1 17.7
v cyminum 0 155 100 100*
‘oenticutum vilgare 0 0 0 322
Trachyspermum ammi 0 3.5 100* 100*

100* 100* 100 100 100+ 100*
100 100 100* 100" 100* 100
100* 100* 100* 100* 100* 100*
100* 100* 100+ 100* 100* 100

denotes fungicidal nature

able 3. Antifungal activity of essential oils of seeds of Coriandrim safivunr, Cumiviam eymnivinin, Foeniculum valgare and
' Trachyspermum ammi agalnst Macrophomina phaseslina

% mycelial inhibition at different concentrations (ul 1)

Volatile Qils

25 50 100 200 300 500 1000 2000 3000 3500

Poriendrim sativiom Q 10,0 222 444 &1.1 722 713 1004+ 100 1™
Surminim cymintin: 30.0 50.5 722 T3 B33 97.2 Loo* 100* 100 100
oemicnlin vilgare 0 0 16.6 77 333 122 94.6 100+ 100 10

vachvspermum amni 5.5 111 100+ 100+

100 100" 100* 100* 100* 100

| denotes fungistatic noture ; * denotes fungicidal noture

)ecause it inhibited mycelial growth of all three
ungi at 25 as well as 50% concentration (fig.1).
[he MIC of essential oil of C. safiviem was found to
e 300, 2000 and 1000 p 117" against P.
aphanidermarum, M. Phascolina-and R. solani
wespectively. The oil showed fungistatic nature
against M. phaseolina and fungicidal nature against
P. .aphanidermatum and R. solani on their MIC.
Whereas MIC of C. cyminum oil was 100, 1000 and
00 pul i against P. aphanidermatum, M.
phastolina and R. solani respectively. It showed
fungicidal nature against P. aphanidermatum and
M. phaseolina and fungistatic against R. solani up
to 1000 p1 17, Essential oil of F. vulgare exhibited
MIC of 300, 2000 and 1000 11" against P.
aphanidermatum and M., phaseolina and R. solani
respectively, The oil showed fungistatic nature
against M. phaseolina and fungicidal nature against
P. aphanidermatum and R. solani on their MIC.
The MIC of essential oil of T. ammi was found to
be 100 pl 1! against all three fungi tested and

showed  fungicidal nature  against P
aphanidermatum but against M. phaseolina and R.
solani its nature was fungistatic upto 300 and 200
i A respecitively (fig. 2). All three oils were
non-phytotoxic on seed germination, scedling
growth, general health and morphology of bhindi
(Abelmoschus esculentus).

The crude extracts and essential oils of seeds
of C. sativum, S. cyminum, F. vulgare and T, ammi
can be used as seed treatment for control of
seedling infections caused by the above said
soil-borne pathogens because they are ecasily
available, their MIC wvery low and are
non-phytotoxic to the host.
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Tahled, Antifungal activity of essential olls of seeds of Corfandrum sativum, Craninum eyminum, Foeniculum vulgare and

Trachyspermum ammi agalnst Rhizoctonia solani

% mycelial inhibition al different concentrations (ul ')

Volatife Oils 25 50 100 200 300 S00 1000 2000 3000 3500
Corinndrn samivin 0 0 55 222 333 55.5 100 1o L Lone
Crrinttn cyiinnm 0 0 55 O 100+ |- 100+ 10 TN i
Facnictliom vielgare 0 0 111 2232 388 1o0* IS e noe fog=
Trachyspermumanmi 5.3 1.1 100+ 100* 100 o0 1. Lo~ 1O e

+ denotes fungistatic nature ; * denotes fongicidal nature
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CHARACTER ASSOCIATION AND PATH ANALYSIS
IN VEGETABLE COWPEA
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ABSTRACT

The genotypic and phenotypic correlations of green pod yield with different components
were estimated from 20 genotypes of vegetable cowpea pooled over two seasons. The genotypic and
phenotypic comelations agreed closely with each other, Pod length, green pod weight, dry pod
weight, seeds per pod and 100 seed weight cxhibited significantly positive correlations with green
pod yield. Their genotypic correlations with green pod yield were also high and positive. Days to
flowering, on the otherhand, registered high and negative association with green pod yield both at
phenotypic and genotypic levies. A few significantly positive interrelationship were found between
the different components. Pod number, oh the contrary, exhibited significantly negative
interrelationships with green pod weight and pod length, The path coefficient analysis of green pod
yield showed that green pod weight, dry pod weight, pod number and seeds per pod were the most
important components because of highly positive direct effects. Days to Mowering registered highly
negotive direct effect indicating early flowering would lead to high yield. Therefore, green pod
weight, dry pod weight, pod number, seeds per pod and days to flowering were the important
components for improving pod yield in vepetable cowpen, '

KEY WORDS : Cowpea, correlation, p;ar.h analysis

Yield is a complex character which is
influenced by a number of component traits, The
knowledge of correlation helps in determining the
relative importance of component characters
influencing vield whereas the path coefficient
analysis provides an effective means of partitioning
direct or indirect causes of association. Correlation

and path analysis thus help in identifying suitable .

selection criteria for improving the yield. In view
the meagre information available on component

" investigation was undertaken
importance of various components of green pod

of vegetable cowpea, the present
to assess the

. analysis

yield in vegetable cowpea.

MATERIALS AND METHODS

Twenty promising genotypes belonging to two
cultigroups wviz., wnguiculata and sesquipedalis
from exotic and indigenous sources were selected



