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ABSTRACT: Rice (Oryza sativa) is one of the major food crops of the world and is the staple food for more 

than half of the world’s population. It is an important cereal crop of India, affected by various fungal, 

bacterial and viral diseases, Sheath blight of rice caused by Rhizoctonia solani has become a major 

constraint to rice production. In order to combat this menace, an assessment of three fungicides namely 

Mancozeb, Mancozeb + Carbendazim, and Propiconazole was conducted at concentrations of 100 ppm, 

200 ppm, and 300 ppm. The evaluation involved monitoring radial growth after 24 hours, 48 hours, and 72 

hours of incubation. The findings unequivocally established the efficacy of all tested fungicides, 

significantly surpassing the control group in inhibiting the radial growth of R. solani. Remarkably, 

maximum growth inhibition, reaching 100%, was consistently observed across all treatments at 24 and 48 

hours. Notably, treatments T1 through T6, encompassing various concentrations (100 ppm, 200 ppm, and 

300 ppm), exhibited complete growth inhibition. However, at 72 hours, Propiconazole (T9) exhibiting a 

slightly lower growth inhibition of 95.45%, followed by T8 (93.95%) and T7 (92.50%), yet still show casing 

commendable efficacy. Overall, the study underscores the effectiveness of Mancozeb, Mancozeb + 

Carbendazim, and Propiconazole in combatting sheath blight in rice, with the latter two fungicides proving 

particularly potent in achieving complete inhibition of R. solani growth, even at varied concentrations, 

after 72 hours of exposure. 

Keywords: Rice, Rhizoctonia solani, fungicides, inhibition and management. 

 

INTRODUCTION 

Rice (Oryza sativa), a consumable starchy cereal grain 

belonging to the Poaceae family, plays a pivotal role in 

global sustenance. Approximately half of the world's 

population, with a concentration in East and Southeast 

Asia, relies heavily on rice as a dietary staple. Notably, 

96% of the global rice harvest caters to human 

consumption, with rice finding diverse culinary 

applications, including breakfast cereals, noodles, and 

the production of alcoholic beverages like Japanese 

sake. The cultivation of rice traces back around 8000 

years to northeastern India and southern China. The 

preeminence of rice is underscored by over 90% of its 

global production and consumption occurring in key 

Asian nations such as India, China, Indonesia, 

Bangladesh, Vietnam, and Japan (Abdullah et al., 

2015). 

Rice holds a substantial position in India's agricultural 

landscape, contributing approximately 45% to the 

country's cereal production and serving as the primary 

food source for over 60% of the population. In the 

global trade arena, India plays a notable role, 

accounting for approximately 20-25% of the world's 

rice transactions. The expansive cultivation of rice 

spans approximately 46 million hectares, yielding an 

impressive annual production of 135.75 million tonnes, 

as reported by the Ministry of Agriculture & Farmers 

Welfare 2023 (MAFW, 2023).  Beyond being a crucial 

source of carbohydrates, rice contributes about 20% to 

the world's dietary energy supply. Additionally, it 

boasts significant protein content, with select varieties 

containing up to 10%, and offers a diverse array of 

essential vitamins and minerals, including iron and 

zinc. 

The major rice production constraints in India are 

drought and submergence. Additionally, diseases such 

as bacterial blight, leaf blast, bakanae, brown spot, false 

smut, and stem rot pose significant economic threats to 

rice cultivation. Among these, sheath blight, attributed 

to the pathogen Rhizoctonia solani, stands out as the 

most critical affliction affecting rice crops. Addressing 

these production constraints and combatting prevalent 
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diseases are pivotal for sustaining and enhancing the 

productivity of rice cultivation in India. 

Sheath blight, also known as ‘leaf blight’ of rice caused 

by Rhizoctonia solani Kuhn was first reported in Japan 

by Miyake (1910). Subsequently, its occurrence was 

recorded throughout the temperate and tropical rice 

growing areas including Africa, Bangladesh, Brazil, 

Burma, Colombia, China, Germany, Fiji, India, 

Indonesia, Iran, Korea, Liberia, Madagascar, Malaysia, 

Nigeria, Philippines, Russia, Sri Lanka, Taiwan, 

Thailand, UK, USA and Vietnam (Gangopadhyay and 

Chakrabarti 1982; Ou, 1985; Premalatha Dath, 1990; 

Dasgupta, 1992; Sivalingam et al., 2006). 

In India sheath blight, first reported from Gurdaspur by 

Paracer and Chahal (1963), has become a major 

production constraint in Punjab, Haryana, Uttar 

Pradesh, Himachal Pradesh, Uttarakhand, Bihar, West 

Bengal, Odisha, Chhatisgarh, Andhra Pradesh, Tamil 

Nadu, Karnataka, Kerala, Jammu and Kashmir, Madhya 

Pradesh, Assam, Manipur and Tripura (DRR, 2006-

2010) due to wide spread cultivation of high yielding 

varieties with a narrow genetic base, heavy dependency 

on chemical fertilizers and apparent changes in climate. 

The manifestation of sheath blight occurs during the 

tillering stage on the leaf sheath, presenting as elliptical 

or irregular greenish-grey spots, measuring 1-3 cm in 

length, with a distinctive brown margin situated at or 

above the water line. The accumulation of numerous 

such spots imparts a visual resemblance to snake skin. 

Under favourable conditions, the infection undergoes 

swift propagation, extending to the upper sections of 

the plant and adjacent plants through the dissemination 

of runner hyphae. This rapid progression culminates in 

the comprehensive demise of the affected leaf, tiller, 

and ultimately, the entire plant. Notably, infected plants 

often exhibit a discernible circular pattern colloquially 

termed as a 'bird's nest' (Hollier et al., 2009). 

MATERIALS AND METHODS 

A. Collection of disease samples, isolation and 

purification of pathogen (R. solani) 

(i) Collection of disease sample. Rice plant showing 

symptoms of sheath blight disease were collected from 

the research farm of University. The collected disease 

specimen brought to the laboratory and examined and 

studied for the symptoms of the disease, isolation and 

purification of the pathogen. 

(ii) Isolation of Rhizoctonia solani. The diseased 

samples were washed thoroughly with tap water. With 

the help of a sterilized scalpel blade, small portions of 

both healthy and diseased tissues were sliced into 0.5-1 

cm under aseptic condition. To get rid of any remaining 

chemical, these pieces were surface sterilized using a 

solution of 1 per cent sodium hypochlorite for 1 minute, 

followed by 3 changes of sterilized water. The 

fragments were then aseptically transferred to petri 

plates filled with Potato Dextrose Agar (PDA) medium 

under aseptic condition with the help of sterilized 

forceps, where they were incubated at a temperature of 

26±2°C in BOD incubator. The petri dishes were 

examined at regular intervals for fungal growth. 

(iii) Purification. Approximately 15-20 ml of Potato 

Dextrose Agar (PDA) medium were added to each petri 

dish after a pinch of streptomycin sulphate was added 

to prevent unwelcome bacterial contamination. A small 

bit of mycelial growth was transplanted to solidified 

PDA on a petri dish from a recently isolated culture. 

The dishes were incubated in a BOD incubator at 

26±2°C. There were enough transformations produced 

for further purification. The finally purified culture of 

the pathogen was used for further studies of cultural 

characteristic of Rhizoctonia solani. 

B. In-vitro effect of different fungicides on the 

management of Rhizoctonia solani of rice 

Efficacy of fungicides belonging from different groups 

were tested at 100, 200 and 300 ppm concentrations in-

vitro for their efficacy to inhibit the growth of the 

pathogen to a maximum extent. Effect on the growth of 

Rhizoctonia solani was studied using poisoned food 

technique. 

Potato dextrose agar (PDA) was prepared and 100 ml of 

the medium was taken in 250 ml of flasks and sterilized 

them. To the molten, cooled, sterile medium required 

quantity of fungicides were added separately and mixed 

thoroughly so as to get the required concentrations for 

each fungicide. Fifteen to twenty ml of poisoned 

medium was poured into each of 90 mm sterilized petri 

plate. After that 5 mm disc of mycelium of the 

pathogen was inoculated at the center of the plates. One 

checked control treatment is maintained without 

fungicide in PDA medium. Three replications were 

maintained for each treatment and plates were 

incubated at 26 ± 2 °C till the growth of the colony. 

C. Observations recorded 

The per cent inhibition of fungal pathogen was 

calculated after growth of pathogen in control plate by 

using formula (Vincent et al., 1947). 

Per cent of Inhibition 
C – T

I
C

=    

Where, I = Per cent inhibition of mycelium 

C = Radial growth (mm) in control 

T = Radial growth (mm) in treatment 

RESULTS AND DISCUSSION 

A. In vitro efficacy of fungicides at different 

concentration against Rhizoctonia solani 

Laboratory experiments was conducted to evaluate the 

efficacy of three fungicides namely Mancozeb, 

Mancozeb + Carbendazim and Propiconazole. Three 

concentrations of each fungicides i.e. 100 ppm, 200 

ppm and 300 ppm were tested against Rhizoctonia 

solani.  

The results presented in Table 1, Fig. 1 and Plate (1, 2 

and 3) revealed that all fungicides were found 

significantly superior over control inhibiting radial 

growth of R. solani. The maximum per cent growth 

inhibition (100 %) were recorded in all the treatments at 

24 and 48 hours. Whereas, maximum percent growth 

inhibition (100 %) were recorded in T1- Mancozeb, T2, 

T3, T4, T5. T6 in 100, 200 and 300 ppm. Minimum per 

cent growth inhibition were recorded in T9- 

Propiconazole (95.45 %) followed by T8 (93.95 %) and 
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T7 (92.50 %) at 72 hours, respectively. Similarly, Singh 

et al. (2018) reported the effect of the different 

fungicides in controlling sheath blight of rice. These 

fungicides were evaluated for the control of the 

pathogen at different stages of the plant growth while 

the control plots were left un-treated. In vitro, 

Azoxystrobin 23% SC was found most effective and 

showed 100 per cent inhibition of mycelial growth of R. 

solani, from 25 ppm. Jahan et al. (2014) tested eight 

fungicides against Rhizoctonia oryzae-sativae, the 

causal fungus of aggregate sheath spot disease of rice. 

Potato dextrose agar (PDA) was amended with the 

fungicides at 0.00, 0.25, 0.50, 1.00, 10.00 and 100.00 

ppm. Amended PDA was poured into Petri dishes at 20 

ml per dish and inoculated with mycelia blocks of R. 

oryzae-sativae. Rhizoctonia oryzae-sativae was found 

to be sensitive to all the fungicides tested.

Table 1: In vitro efficacy of fungicides at different concentration against Rhizoctonia solani. 

Sr. 

No. 
Treatments 

Conc. 

(ppm) 

24 Hours 48 Hours 72 Hours 

Average 

Radial 

Growth 

(mm) 

Inhibition 

% 

Average 

Radial 

Growth 

(mm) 

Inhibition 

% 

Average 

Radial 

Growth 

(mm) 

Inhibition 

% 

1. Mancozeb 100 0.00 100.00 0.00 100.00 0.00 100.00 

2. Mancozeb 200 0.00 100.00 0.00 100.00 0.00 100.00 

3. Mancozeb 300 0.00 100.00 0.00 100.00 0.00 100.00 

4. 
Mancozeb + 

Carbendazim 
100 0.00 100.00 0.00 100.00 0.00 100.00 

5. 
Mancozeb + 

Carbendazim 
200 0.00 100.00 0.00 100.00 0.00 100.00 

6. 
Mancozeb + 

Carbendazim 
300 0.00 100.00 0.00 100.00 0.00 100.00 

7. Propiconazole 100 0.00 100.00 0.00 100.00 3.33 92.50 

8. Propiconazole 200 0.00 100.00 0.00 100.00 2.66 93.95 

9. Propiconazole 300 0.00 100.00 0.00 100.00 2.00 95.45 

10. Control 10.00 20.00 44.00 

 CD (At 5% level) 0.163 0.325 0.833 

 SE (m) 0.055 0.110 0.280 

 

Plate 1. Effect of fungicides on the radial growth of R. solani after 24 hours. 

 

Plate 2. Effect of fungicides on the radial growth of R. solani after 48 hours. 
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Plate 3. Effect of fungicides on the radial growth of R. solani after 72 hours. 

 
Fig. 1. In vitro efficacy of fungicides at different concentration against R. solani. 

CONCLUSIONS 

It was observed that Mancozeb and Mancozeb + 

Carbendazim were found most effective resulting 

complete inhibition of growth of Rhizoctonia solani at 

all concentration while Propiconazole showed least 

radial growth after 72 hours. 
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