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Jute is the most important cash crop of Bangladesh. It is obtained mainly from
Corchorus capsularis L. and C. olitorius L. The contribution of jute sector to economy of
Bangladesh is enormous. But diseases play a major role for the severe yield loss of jute.
According to Ahmed® 24.5% loss in yield of fiber occurred owing to different diseases.
Among the destructive diseases of jute, anthracnose and soft rot have significant impact
on the yield of the crop. Anthracnose affected plants yield for poor quality fiber, mostly
knotty in nature with adherent barks which resists the retting.

Various workers in different countries evaluated the efficacy of various fungicides
against Colletotrichum spp. and S. rolfsii under laboratory and field conditions@9. Very
few works have been done for the control of anthracnose and soft rot diseases of jute by
fungicides and plant extracts. Therefore, the present investigation was ascertained to
investigate the inhibitory effect of extracts of various plant species and fungitoxicity of
fungicides on the mycelial growth of C. gloeosporioides and S. rolfsii under in vitro
conditions.

Jute plants with anthracnose and soft rot symptoms were collected from selected
fields of Manikganj (BJRI) and research field of the Botanical Garden, Dhaka University
to record the prevalence of diseases during May, 2014 to November, 2014. Jute samples
were collected in separate sterile polyethylene bags, labeled properly and then brought to
the laboratory for isolating associated pathogenic fungi following "Tissue planting
method" on PDA medium.

Five fungicides, viz., Bavistin DF, Capvit 50 WP, Dithane M-45, Greengel 72 WP and
Tilt 250 EC were collected from the Krishi Upokoron Biponi Kendro, Khamarbari,
Farmgate, Dhaka. The fungicides which were effective at 500 ppm for controlling the test
pathogens were further tested at 100, 200 and 400 ppm following poisoned food
techniqueo.
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For in vitro effect of six plants extract, viz., Allium sativum, Azadirachta indica, Citrus
limon, C. grandis, Datura metel and Zingiber officinale were selected on the radial growth of
test pathogens. The radial growths of the test pathogen colonies were measured after 3
days in case of S. rolfsii while 7 days in case of C. gloeosporioides. The per cent growth
inhibition of each test pathogen was calculated using the formula described by Bashar@b.
The results were statistically analyzed by t-test following Steel and Torrie(2.

Table 1 shows that all the fungicides inhibited the growth of the test fungi partially
or completely at 500 ppm concentration. Amongst them all the fungicides showed the
complete growth inhibition of C. gloeosporioides while Dithane M-45, Greengel 72 WP and
Tilt 250 EC showed the complete inhibition of growth of S. rolfsii at 500 ppm. These
fungicides were again tested in 100, 200 and 400 ppm to find out their minimal
requirement of concentration.

Table 1. Fungitoxicity of fungicides against Colletotrichum gloeosporioides and Sclerotium
rolfsii at 500 ppm.

Name of % inhibition of radial growth of the test fungi
fungicides C. gloeosporioides S. rolfsii
Bavistin DF 1002 30.500

Capvit 50 WP 1002 42.50°

Dithane M-45 1002 1002

Greengel 72 WP 1002 1002

Tilt 250 EC 100a 100a

a and b Indicate significance at p = 0.001 and 0.01, respectively.

Out of five fungicides, complete inhibition of the growth of the C. gloeosporioides was
observed with Bavistin DF, Greengel 72 WP and Tilt 250 EC at 100, 200 and 400 ppm,
respectively (Fig. 1). On the other hand, complete inhibition of the growth of S. rolfsii was
observed only with Greengel 72 WP at 100, 200 and 400 ppm (Fig. 2). It is also clear from
the results that the per cent growth inhibition of the test pathogens gradually increased
with the increase in concentration of the fungicides.

In accordance with the present study, Sharma and Verma® reported that Bavistin
check the growth of C. gloeosporioides Penz., causal agent of anthracnose of mango
(Mangifera indica L.), completely at 100 ppm. In contrast to the present study, Yaqub and
Shahzad®) observed that Dithane M-45 and Sancozeb were most effective in inhibition of
the growth of S. rolfsii. The same fungicides also showed different effects on different
pathogens in the present investigation due to the selection of different test pathogens.
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Fig. 1.Per cent inhibition of radial growth of Colletotrichum gloeosporioides owing
to fungicides at different concentrations.
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Fig. 2. Per cent inhibition of radial growth of Sclerotium rolfsii owing to fungicides at
different concentrations.

Results of plant extracts on the radial growth of Colletotrichum gloeosporioides and
Sclerotium rolfsii are presented in Figs 3 - 4. All the plant extracts showed varied degrees
of growth inhibition of the pathogens at different concentrations.

Out of the six plant extracts, Allium sativum showed 100% radial growth inhibition of
C. gloeosporioides at 20% concentration followed by Citrus limon (75.25%), Datura metel
(73.19%) and Azadirachta indica (70.05%. The per cent inhibition of the pathogens
increases with the increase of the concentration of the plant extracts in culture medium.
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The highest inhibition of the growth of Sclerotium rolfsii was observed with Allium
sativum at 20% concentration followed by Citrus limon (80.67%) and Azadirachta indica
(55.56%). The per cent inhibition of the pathogens increases with the increase of the
concentration of the plant extracts in culture medium.
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Fig. 3. Per cent inhibition of radial growth of Colletotrichum gloeosporioides owing to plant
extracts at different concentrations.
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Fig. 4. Per cent inhibition of radial growth of Sclerotium rolfsii owing to plant extracts at different
concentrations.

Ogbebor et al.®3 reported that extract of Allium sativum L. exhibited total inhibitory
effects on the mycelial growth of C. gloeosporioides, causal organism of rubber (Hevea
brasiliensis Muell. Arg.) leaf spot. Bashar et al.t9) reported that the plant extract of
Azadirachta indica showed 95.50% growth inhibition of Fusarium oxysporum. Farooq et
al.a4 reported that the plant extract of Azadirachta indica showed 73.80% growth inhibition
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of S. rolfsii. The same plant extracts also showed different effects on different pathogens
in the present investigation due to the selection of different test pathogens.

The present study suggests that Bavistin DF, Greengel 72 WP and Tilt 250 EC may be
exploited in vivo to control the test fungi associated with anthracnose while Greengel 72
WP for soft rot diseases of jute. Out of six plant extracts, Allium sativum can be used as
promising botanical fungicide for further testing against anthracnose and soft rot
diseases in jute.
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