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ABSTRACT Jatropha curcas is drawing attention as a biodiesel crop owing to its seeds with high oil content and excellent
properties. Among the different diseases affecting jatropha, leaf blight caused by Alternaria alternata is an important
one. Very little information is available on the management aspects of this disease. Therefore, fourteen fungicides of

three different categories, viz. contact, systemic and combi product formulations at three different concentrations were evaluated against A.
alternata. Among the different fungicides tested, mancozeb and propineb were effective at all the concentrations, vitavax power (carboxin +
thiram) and saaf (carbendazim + mancozeb) at 0.1 and 0.2 per cent and avatar (zineb + hexaconazole) and merger (tricyclazole + mancozeb) at
0.2 per cent completely inhibited the mycelial growth of A. alternata

INTRODUCTION

Physic nut (Jatropha curcas L.) globally known as jatropha belongs
to the family Euphorbiaceae. It is a large shrub or small tropical tree
widely distributed in arid and semiarid areas. It is a multipurpose
crop of significant economic importance as a biofuel. Moreover, parts
of the shrub are used in traditional medicine and as raw material for
pharmaceutical and cosmetic industries (Paramathma et al., 2006).
Many studies have described jatropha as resistant to pests and dis-
ease. However, in recent years, the expansion of areas under cultiva-
tion has been accompanied by the appearance of various diseases.
Leaf blight caused by Alternaria alternata is one such important dis-
ease affecting jatropha. Symptoms include appearance of small black
necrotic spots on the leaves which later enlarge to cover larger area
resulting in the drying of the leaves. Spots are usually surrounded
by yellow halo (Ginting and Maryono, 2009; Hudge and Datar, 2010).
There is a need to identify efficient management strategies of this dis-
ease. In vitro evaluation of fungicides helps to identify effective fungi-
cide for application in fields. In the present investigation an attempt
was made to identify effective fungicides to manage A. alternata.

MATERIALS AND METHODS:

In vitro evaluation of fungicides against Alternaria alter-
nata

Contact, systemic and combi product fungicides were evaluated
against A. alternata by employing poisoned technique (Nene and
Thapliyal, 1982) at three concentrations. The calculated quantity of
fungicide was added to potato dextrose agar (PDA), mixed thorough-
ly and poured into sterilized Petri plates and allowed to solidify. After
solidification each plate was inoculated with a 5 mm diameter disc
obtained from an actively growing margin of A. alternata colony on
PDA. There were 3 replications for each treatment. The Petri dishes
were incubated at 27+1° C in BOD incubator. The observations on
colony diameter were recorded when control plate was completely
covered with the test fungus. Per cent inhibition of mycelial growth
of test fungus was calculated by using the formula given by Vincent
(1947). The results were analysed statistically.

I= = 100
C

Where, |: Percent inhibition
C: Radial growth in control
T: Radial growth in treatment
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RESULTS AND DISCUSSION:

In vitro evaluation of contact fungicides against Alter-
naria alternata

Results from table 1 depict that mancozeb and propineb completely
inhibited the mycelial growth of Alternaria alternata at all three con-
centrations. Mancozeb has been reported to be effective fungicide
against A. alternata (Singh and Milne, 1974; Amaresh, 1997; Desai,
1998 and Sood and Sharma, 2002). Singh and Singh (2006) reported
mancozeb and propineb as effective fungicides against Alternaria al-
ternata. Next best was Captan (80.71%) followed by copper oxychlo-
ride (COC) (73.81%). Chlorothalonil was found to be least effective
(24.86%). Efficacy of captan against A. alternata causing brown spot
in citrus has been reported by Miles et al. (2005) and that of COC by
Katiyar et al. (2001) against Alternaria leaf spot of bottle gourd.

In vitro evaluation of systemic fungicides against Alter-
naria alternata

The results indicate that there was significant difference among the
systemic fungicides in inhibiting the mycelial growth of Alternaria
alternata. None of the fungicides used completely inhibited its my-
celial growth. Propiconazole was found to be the best (76.91%) fol-
lowed by carbendazim (72.59%) which was on par with difenconazole
(72.35%). Triadimefon was found to be least effective (48.39%) (Table
2). Gorawar and Hegde(2005), Gorawar et al. (2006), reported the
efficacy of propiconazole against A. alternata causing leaf blight of
turmeric. Thippeswamy et al. (2006) reported carbendazim as a good
fungicide against brinjal Alternaria leaf spot caused by A. solani and
efficacy of difenconazole against Alternaria spot of loquat was report-
ed by Batta (2005).

In vitro evaluation of combiproducts against Alternaria
alternata

The data from table 3 indicate that there was a significant difference
among the combiproducts in inhibiting the growth of Alternaria al-
ternata. Among the four combiproducts evaluated, Vitavax power
(carboxin + thiram) and Saaf (carbendazim + mancozeb) inhibited the
mycelial growth completely at 0.1 and 0.2 per cent concentrations.
Singh et al. (2013) have reported the efficacy of Vitavax power and
Saaf against Alternaria blight of linseed. Least inhibition of mycelial
growth of pathogen was observed in all the four combi products at
0.05 per cent concentration. Avatar was less effective at 0.05 per cent
and inhibited mycelial growth completely at 0.2 per cent concentra-
tion. Among fungicides, Vitavax power was highly effective and was
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significantly superior to all other treatments. Next best treatment was Table 3. Effect of combiproducts on mycelial growth of
Avatar. Merger was least effective against A. alternata. Alternaria alternata
Per cent inhibition over control
ACKNOWLEDGEMENTS Treatment 0.05% 0.10% 0.20% Mean
We are grateful to National Oil seeds and Vegetables Oils Develop- Vitavax bower 8.3 10 - 1'00 00 19436
ment boa_rd (NOVOP), (_-'.urgaon, Haryana, for providing financial assis- (Carbox% +Thiram) (65.76)* 100.00 (89.97) (89.97) (8i.89)
tance during investigation. Saaf
: 56.66 100.00 [85.55
(Carbendazim + 100.00 (89.97)
Table 1. In vitro evaluation of contact fungicides against Mancozeb) (48.81) (89.97) |(76.25)
Alternaria alternata A&Iagg{) . 87.77 0444 (7633) 10000 |94.07
. Per cent inhibition over control H I (69.51) : ¥ (89.97) |(78.60)
Fungicide Mean exaconazole)
S.1% 2% 8.5% Merger 61.66 100.00 |82.03
100.00 100.00 |100.00 (Tricyclazole + . 84.44 (66.83) p 3
Mancozeb (90.00)* 100.00 (90.00) (90.00) |(90.00) Mancozeb) (51.77) (89.97) |(69.53)
. 100.00 100.00 |100.00 Fungicides | Concentration EXC
Propineb (90.00) 100.00 (90.00) (90.00) |(90.00) (F) ©
Copperoxychloride |69.27 73.33 (5891) 78.82 [73.81 SEm:+ 0.48 0.40 0.82
(COQ) (56.38) i i (62.62) |(59.22) CD@ 1% 1.87 1.44 3.18
4213 100.00 |80.71 - . )
Captan (40.47) 100.00 (90.00) (90.00) |(63.95) Figures in parentheses are arc sine transformed values
. 21.66 43.53 33.49
Zineb (27.73) 35.29 (36.43) 4128) |(35.36)
. 20.08 29.02 24.86
Chlorothalonil (26.62) 25.49 (30.32) (32.59) |(29.91)
Fungicides |Concentration
) © Fxc
SEm+ 0.36 0.26 0.63
MDe1% 1.38 1.00 242

*Figures in parentheses are arc sine transformed values

Table 2. In vitro evaluation of systemic fungicides
against Alternaria alternata

Treatment Per cent inhibition over control Mean
0.025% 0.05% 0.1%

Triadimefon  |42.96 (40.95)% |52.22 (46.27) ?596?364) f‘ff(?s)

Carbendazim  |59.26 (50.34) |72.59 (58.44) ?657'95’8) (73354?3)

Difenconazole |65.93 (5429) |7037 (57.03) ?33-7947) (75233258)

Propiconazole [72.59 (58.44) |77.41(61.63) ?23'.7947) (766i.9218)

Concentration
© FXC

Fungicides (F)

SEm=+ 0.28 0.24 0.49
D@1% 1.11 0.95 1.94

*Figures in parentheses are arc sine transformed values
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