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Abstract 

A laboratory experiment conducted to evaluated five fungicides (Carbendazim, Thirum, Carboxin, 

Thiophanate-methyl and Pyroclostrobin), two chemicals (Salicylic acid and ammonium molybdate) and 

their combination on mycelium growth of Rhizoctonia bataticola at 100, 200 and 500ppm during year 

2012-13 at R.A.K. College of Agriculture, RVSKVV, Sehore (M.P.). All five fungicides significantly 

reduced the growth of Rhizoctonia bataticola. Fungicides thiophanate methyl + pyroclosrobin could 

check the growth of fungus completely at all concentration, while the carbendazim, carboxin and 

salicylic acid did so at 200ppm and 500ppm while the pyroclostrobin and thirum were effective at 

500ppm only. Ammonium molybdate was found less effective against Rhizoctonia bataticola in in-vitro. 
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Introduction 

Soybean (Glycine max (L.) Merrill) is an important cash crop in India. It is considered as one 

of the main oil crops all over the world. Soybean (Glycine max L. Merrill) is one of the world's 

most important sources of oil and protein. It contains 20 per cent oil of dry seed weight and is 

an important source of protein, which reaches 40 per cent of dry weight seed weight along 

with calcium, carotene, iron, carotene, thiamine and ascorbic acid (El- Abady et al., 2008)[2]. 

Soybean is subjected to many diseases caused by fungi, bacteria, viruses, mycoplasma and 

nematodes (Sweets, 2008)[9]. Disease caused by fungi are charcoal rot (Macrophomina 

phaseolina (Tassi) Goid), collar rot (Sclerotium rolfsii Sacc.), Rhizoctonia aerial blight 

(Thanatephorus cucumeris (Frank) Donk.), and purple strain (Cercospora kikuchi (T. Matsu. 

and Tomoyasu)). Among the fungal disease charcoal rot of soybean has been reported to cause 

epiphytotic in U.S.A, China, Argentina, Brazil (Wrather et al., 1997)[10] and also in India 70% 

loss caused by charcoal rot has been reported (Wyllie, 1993)[11]. The most successful control 

strategy used for charcoal rot in soybean has been seed treatment with fungicides (Hewidy et 

al., 2003) [3]. 

 

Materials and Methods 

Five fungicides viz., Carbendazim, Thirum, Carboxin, Thiophanate-methyl and Pyroclostrobin 

and two chemicals viz., Salicylic acid and ammonium molybdate were evaluated in laboratory 

against Rhizoctonia bataticola by poisoned food techniques (Nene and Thapliyal, 1979)[6]. 

Three concentrations i.e. 100, 200 and 500 of each fungicide and chemicals were used. Three 

replications were kept for each concentration. Required quantity of the fungicide was added in 

PDA and thoroughly mixed at the time of pouring. Twenty ml of medium was poured in each 

pre-sterilized 9.0 cm diameter petri plate. A five mm disc of eight days old culture of R. 

bataticola was placed on the medium in upside down position to maintain a continuous contact 

of fungus with poisoned medium. The medium without fungicide served as control. The radial 

growth of the colony was measured after seven days growth under different fungicides, 

chemicals and control was calculated.  

 

Result  

The growth of R. bataticola was recorded by poison food technique using five fungicides and 

two chemical at three concentrations. The data are presented in Table-1. It is clear from the 

data the all five fungicides, concentrations and their interaction significantly reduced the  
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growth of Rhizoctonia bataticola. Among fungicides, 

minimum mycelium growth (0.00mm) was obtained under 

thiophanate methyl + pyroclosrobin followed by carboxin 

(4.11mm), carbendazim (5.22 mm), pyroclostrobin 

(10.44mm) and thirum (18.67mm) as compared to control 

(87.17mm). Salicylic acid (15.67mm) also significantly 

reduced the mycelium growth of Rhizoctonia bataticola as 

compared to other treatments differed significantly from each 

other. The growth reduction was less in ammonium 

molybdate (68.44mm). As regards the concentration 

minimum growth (16.27mm) was obtained at 500ppm and 

maximum (37.19mm) at 100ppm. The fungicides followed 

the same pattern. Fungicides thiophanate methyl + 

pyroclosrobin could check the growth of fungus completely at 

all concentration (Table-1) while the carbendazim, carboxin 

and salicylic acid did so at 200ppm and 500ppm, whereas the 

pyroclostrobin and thirum were effective at 500ppm only. 

 
Table 1: Influence of fungicides and chemicals on radial growth of Rhizoctonia bataticola at three concentrations 

 

Fungicides and chemicals/ concentrations (ppm) 
Mean radial growth (mm)* 

100ppm 200ppm 500ppm Mean 

Thirum 31.33 24.67 0.00 18.67 

Carbendazim 15.67 0.00 0.00 5.22 

Carboxin 12.33 0.00 0.00 4.11 

Pyroclostrobin 17.33 14.00 0.00 10.44 

Thiophanate methyl + pyroclosrobin 0.00 0.00 0.00 0.00 

Ammonium molybdate 86.67 75.67 43.00 68.44 

Salicylic acid 47 0.00 0.00 15.67 

Control 87.17 87.17 87.17 87.17 

Mean 37.19 25.19 16.27  

 S. Em ± CD at 5% 

Fungicide (F) 1.05 5.17 

Concentration (C) 1.19 3.39 

Interaction (F×C) 0.69 1.95 

* Average of three replication 

 

Discussion  

The basic approach before recommending chemical control 

against a particular disease is to evaluate the fungicides 

against pathogen under laboratory conditions. Increase in 

concentrations of fungicides caused a decrease in mycelial 

growth of R. bataticola thereby resulting in increased 

inhibition. Among the fungicides and chemicals tested, 

thiophanate methyl + pyroclosrobin (at 100, 200 and 500ppm) 

were best in checking the growth of R. bataticola followed by 

carbendazim, carboxin and salicylic acid (200 and 500ppm) 

(Table-1). Thirum and pyraclostrobin (500ppm) completely 

inhabited growth. Konde et al., (2008) [4] also reported 

carbendazim + thiram (0.1+0.2%), penconazole (0.1%), 

thiophanate-M (0.1%) completely inhibit (100%) the growth 

of the pathogen. Ammajamma and Hegde (2009) [1] also 

reported carboxin (0.05 and 0.1%) completely (100%) 

inhibited the growth of R. bataticola. Prashanthi (2000) [7] 

found complete inhibition of mycelial growth by carbendazim 

at 250, 500 and 1000 ppm concentrations. Salunke et al. 

(2008) [8] carried an experiment to see the efficacy of seven 

fungicides viz., Campanion (0.2%), Zineb (0.2%), 

Tricyclazole (02%), Curzate M8TM (02%), Copper 

oxychloride (0.3%), Carbendazim (0.1%) and Thiram (0.3%) 

against R. bataticola by poisoned food technique. Campanion 

and Zineb each at 0.2% concentration showed complete 

growth inhibition of all isolates. All isolates showed tolerance 

to Copper oxychloride, thereby showing its least efficacy. 

Maruti et al. (2017) [5] evaluated In vitro efficacy of non-

systemic, systemic and combi fungicides are against R. 

bataticola. Among contact fungicides tested, ziram recorded 

100 per cent inhibition at all the concentrations (i.e., 0.1, 0.2 

and 0.3%) with the mean inhibition, which was significantly 

superior over all the treatments whereas, mancozeb and 

thiram showed 100 per cent inhibition at 0.3 per cent 

concentration. Among systemic fungicides tested, 

tebuconazole showed complete inhibition at all the 

concentration (i.e., 0.05, 0.10 and 0.15), whereas, 

propiconazole showed 100 per cent inhibition of R. bataticola 

at 0.10 and 0.15 per cent concentration. Among combi 

products tested, carbendazim 12% + mancozeb 63% WP, 

trifloxystrobin 25% + tebuconazole 50% EC and carboxin 

37.5% + thiram 37.5% WP showed cent per cent (100%) 

inhibition at all the concentrations (i.e.,0.10%, 0.20% and 

0.30%). 
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