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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 and parts of the shrub are used in traditional

medicine and as raw material for pharmaceutical and cosmetic

industries (Paramathma et al., 2006). Sclerotium wilt incited

by Sclerotium rolfsii is a potential biotic limiting factor for

cultivation of Jatropha curcas. It is known to affect the plant at

all growth stages, causes seed and seedling rot and finally

wilting of seedlings, first reported by Hegde et al. (2009).
Sclerotium rolfsii Sacc. Is a soil borne fungal pathogen with a
wide host range causing root/ collar rot and wilt diseases. It
perpetuates through sclerotia which are considered to be
extremely hardy and relatively resistant survival structures
(Singh et al., 2003), principle means of dispersal (Okabe et al.,
2000; Gururaj, 2012; Rasu et al., 2013).

 Management of Sclerotium wilt is difficult since it is soil-borne
in nature, has a wide host range and survives for longer periods
through the sclerotial bodies. The present paper deals with
the evaluation of fungicides to manage Sclerotium wilt of

Jatropha both under in vitro and in vivo condition.

MATERIALS AND METHODS

In vitro evaluation of fungicides against Sclerotium rolfsii

Different systemic, contact and combi-product fungicides were

evaluated against Sclerotium rolfsii by employing poisoned

food technique (Nene and Thapliyal, 1982) at three

concentrations. The calculated quantity of fungicide was

added to potato dextrose agar (PDA), mixed thoroughly and

poured into sterilized Petriplates and allowed to solidify. After

solidification, each plate was inoculated with a 5 mm diameter

disc obtained from an actively growing margin of S. rolfsii

colony on PDA. There were 3 replications for each treatment.

The Petri dishes were incubated at 27+1ºC 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) and the results

are presented in Table 1, 2 and 3.

Where,

I: Percent inhibition

C: Radial growth in control

T: Radial growth in treatment

The efficient fungicides were then evaluated under in vivo

conditions. Giant culture of S. rolfsii prepared on corn meal

sand medium was inoculated to the pots at 4 per cent

concentration (Hegde et al., 2010). Jatropha seeds were sown

in these wilt sick pots and after 30 days of sowing, drenching

of different fungicides at mentioned concentrations was done.

RESULTS AND DISCUSSION

In vitro studies revealed that systemic fungicides like

hexaconazole, propiconazole and difenconazole showed

complete inhibition of mycelial growth at all concentrations

tested (Table1). Contact fungicides like mancozeb,

chlorothalonil, captan and zineb inhibited the mycelial growth

completely at the concentration of 0.1% (Table2). All the
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combiproducts like carboxin 37.5% +thiram 37.5% and

carbendazim 12% + mancozeb 63% completely inhibited S.

rolfsii (Table 3). Bindu Madhavi and Bhattiprolu (2011)

reported that difenconazole, hexaconazole and propicoazole

were efficient in inhibiting the mycelial growth of S. rolfsii

causing chilli dry root rot under in vitro conditions. Efficacy of

propiconazole (0.10%) and hexaconazole (0.1%) under in

vitro against S. rolfsii has also been reported by Vinod (2006).

In vivo results depicted in Table 4 and Plate 1 indicated that

all fungicides, viz. hexaconazole (0.1%), carboxin + thiram

(0.1%), carbendazim (0.1%), mancozeb (0.2%), propiconazole

(0.1%) and carbendazim + mancozeb (0.2%) reduced the

Sclerotium wilt incidence significantly compared to the

untreated control. Hexaconazole (0.1%), carboxin + thiram

(0.1%), propiconazole (0.1%) and carbendazim + mancozeb

(0.2%) completely controlled wilt incidence. Kulkarni et al.

(1986) reported that vivatax (carboxin) at a concentration of

50 ppm was effective in complete inhibition of S. rolfsii infecting

wheat under in vitro conditions. Charde et al. (2002) reported

that soil treatment with propiconazole and hexaconazole

effectively reduced stem rot of groundnut caused by S. rolfsii.

Virupaksha Prabhu and Hiremath (2003) reported that

hexaconazole, propiconazole and mancozeb completely

inhibited S. rolfsii in cotton when applied as soil drench. Hegde

et al. (2010) reported that hexaconazole (0.1%), carboxin +

thiram (0.1%) and carbendazim 12% + mancozeb 63%

(0.2%) completely controlled wilt of stevia caused by S. rolfsii

under in vivo conditions. Bindu Madhavi and Bhattiprolu

(2011) reported that hexaconazole and propiconazole

completely inhibited the growth of S. rolfsii causing chilli dry

root rot in pot culture. Manu et al. (2012) reported that carboxin

+ thiram completely inhibited the mycelial growth of S. rolfsii

under in vitro. Mondal and Khatua (2013) evaluated efficacy

of carboxin + thiram against S. rolfsii causing foot rot of

Amorphophallus campanulatus and found that sclerotial

germination was completely inhibited.

Carbendazim @ 0.1 per cent was not that efficient in managing

wilt but increased the seed germination (91.66%) followed by

hexaconazole (75%), whereas untreated control recorded only

33.33 per cent seed germination. Plant height was maximum

in hexaconazole (17.28 cm) which was on par with

carbendazim+ mancozeb, carboxin+thiram and

Table 1: In vitro evaluation of systemic fungicides against Sclerotium rolfsii infecting Jatropha curcas

Per cent inhibition of mycelial growth

Concentration (%)

Systemic Fungicides 0.025 0.05 0.1 Mean

Carbendazim 55.90 57.38 59.96 57.74

Propiconazole 100.00 100.00 100.00 100.00

Hexaconazole 100.00 100.00 100.00 100.00

Difenconazole 100.00 100.00 100.00 100.00

Table 2: In vitro evaluation of contact fungicides against Sclerotium rolfsii infecting Jatropha curcas

Per cent inhibition of mycelial growth

Concentration (%)

Contact Fungicide 0.1 0.2 0.3 Mean

Mancozeb 100.00 100.00 100.00 100.00

Zineb 100.00 100.00 100.00 100.00

Chlorothalonil 100.00 100.00 100.00 100.00

Captan 100.00 100.00 100.00 100.00

Table 3: In vitro evaluation of combi products against Sclerotium rolfsii infecting Jatropha curcas

Per cent inhibition of mycelial growth

Concentration (%)

Combi products 0.05 0.1 0.2 Mean

Carboxin 37.5% + thiram 37.5% 100.00 100.00 100.00 100.00

Carbendazim 12% + mancozeb 63% 100.00 100.00 100.00 100.00

Zineb 64% + Hexaconazole 4% 100.00 100.00 100.00 100.00

Tricyclazole 18% + Mancozeb 62% 100.00 100.00 100.00 100.00

Table 4: Effects of fungicides on per cent germination, height and wilt incidence in Jatropha curcas

Fungicides Concentration (%) Seed germination (%) Plant height (cm) Per cent Sclerotium wilt

Untreated control - 33.33 12.80 41.67(6.46)*

Hexaconazole 0.1 75.00 17.28 0.00(1.00)

Carboxin + thiram 0.1 66.66 14.38 0.00 (1.00)

Carbendazim 0.1 91.66 13.28 25.00(4.41)

Mancozeb 0.2 75.00 10.83 33.33(5.78)

Propiconazole 0.1 58.33 14.00 0.00(1.00)

Carbendazim + mancozeb 0.2 75.00 16.23 0.00(1.00)

S.Em± 6.80 1.12 0.74

CD at 5% 20.97 3.43 2.29

*- Figures in parentheses are √ x+1 transformed values
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propiconazole. Similar results were obtained by Mane et al.

(2011) who observed increased seed germination in sorghum

treated with carbendazim @ 2.5g/kg seed. Tomar and Shastry

(2006) reported increased seed germination in cotton besides

reducing incidence of Myrothecium leaf blight by

carbendazim.

Results clearly indicate that soil drenching with hexaconazole

(0.1%) or carboxin + thiram (0.1%) managed the Sclerotium

wilt of Jatropha effectively with increased seed germination

and plant growth.
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