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ABSTRACT

Potato (Solanum tuberosum) is very nutritive food crop, cultivated all over the world. It is used in our
regular articles of food; contain protein, carbohydrate, vitamin, and trace elements. This economically
important crop gets affected by various pests and diseases, among these, fungal pathogen plays important
role in disease development of tuber rot. Sclerotium rolfsii is casual fungal pathogen causing tuber rot in
potato. For control of tuber rot chemical fungicide Hexathir was found effective against fungal growth of
Sclerotium rolfsii.
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INTRODUCTION

The pathogen Sclerotium rolfsii Sacc., is a soil borne pathogen that commonly occurs in the tropics, sub-
tropics and other warm temperate regions of the world, causing root rot, stem rot, wilt and foot rot on
more than 500 plant species, including almost all the agricultural and horticultural crops (Domsch et al.,
1980; Farr et al., 1989). This was first time reported by Rolfs (1892) as a cause of tomato blight in
Florida. Later, Saccardo (1911) named the fungus as S. rolfsii.

Sclerotia of the fungus are initially white in colour, later it becomes light brown to dark brown at maturity
and they are sub sphere, the surface finely wrinkled, sometimes flattened (Subramanian, 1964 and Mehan,
1995). Sclerotium rolfsii forms brown sclerosis, which is very well organized, compact structures, built of
three layers, the rind, composed of empty melanised cells; the cortex cells, filled with vesicles and the
medulla (Chet, 1975).

Dutta and Das (2002) studied the efficacy of Thiram and Mancozeb at 0.1 per cent concentration against
tomato isolate of S. rolfsii in vitro and reported that Thiram inhibited 70.3 per cent mycelial growth and
96.5 per cent sclerotial production of S. rolfsii. The full chemical name for thiram is tetramethylthiuram
disulfide. Hexathir is one of its trade names.

In chickpea it was shown that Thiram 37.5% was found to be highly effective at all the concentrations
with 100 per cent inhibition in mycelial growth of S. rolfsii (Shirsole et al., 2019).

Potato (Solanum tuberosum L.) is an economically important crop worldwide. It is classified as the fourth
most important food crop after wheat, rice and maize (Wang et al. 2008; Schieber and Aranda Saldafia
2009; Visser et al., 2009). India is one of the major potato growing country have rank fourth in
production (Nayar and Varma,1992). Its quality of protein is comparable to milk and eggs, and is superior
to those present in cereals, pulses and vegetables. In highly populated areas it is the major food
supplements.

Potato is important part of cotton industry for sizing the clothes, paper industries, production of alcohol
and adhesive etc., (Chaddha, 1996). In views of above properties it has been a permanent solution of 21%
centuries major problems like Hunger, Malnutrition’s and unemployment (Khurana 2006).

Various pests and diseases including fungi affect potato cultivation. The tuber rot is caused by Fungi
Sclerotium rolfsii, which causes faulty handling during transportation and poor storage conditions (Body,
1972; Smith et al., 1987; Khurana and Chandra, 1980; Soman, 2004).

The attempt has been taken to carry out the control of tuber rot by application of chemical fungicide
Hexatbhir.
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MATERIALS AND METHODS

The efficacy of fungicides Hexathir was tested using potato slice method (Wakle and Kareppa, 2000).
Potato slices of 75mm diameter thickness were prepared. The slices were dipped in 100 to 800
micromilligram per milli liters concentration of fungicide Hexathir. The slices were dipped in different
concentrations of Hexathir for five minute.

A 5mm mycelia disc of Sclerotium rolfsi was incubated aseptically on each slice. The linear growth
of Sclerotium rolfsii were measured at 24hrs interval. The plate without inoculated tissue acts as control.
The result was presented as percent control efficacy (PCE).

The plates containing potato slice were incubated at room temperature in laboratory. During incubation
period, the linear growth of Sclerotium rolfsii was measured in mm at 24 hours interval for 8 days. The
results were recorded and expressed in table 1.

Table 1: Efficacy of fungicide hexathir on Sclerotium rolfsii causing tuber rot

Percent control efficacy (PCE)

Concentration Incubation period (days)
(U g/ml)

1 2 3 4 5 6 7 8
100 83.00 | 7295 | 64.36 52.63 | 43.78 33.86 24.32 13.83
200 84.63 | 74.86 | 67.47 56.58 | 47.63 38.49 27.19 18.93
300 85.73 | 76.58 | 71.39 60.53 | 53.23 44.62 33.47 23.25
400 86.45 |80.39 | 75.86 65.73 | 57.96 49.57 33.45 29.00
500 87.64 | 83.66 | 78.00 68.41 | 60.32 53.46 43.74 34.33
600 88.95 |84.69 |80.73 70.36 | 65.74 56.36 46.96 37.82
700 100.00 | 100.00 | 100.00 100.00 | 100.00 100.00 100.00 100.00
800 100.00 | 100.0 | 100.00 100.00 | 100.00 100.00 100.00 100.00
S.E.=+- 2.63 2.39 2.07 1.90 1.67 1.43 1.20 2.26
C.D.=0.01 1460 |11.79 |10.21 9.37 8.24 7.05 5.92 11.15
C.D.=0.05 8.71 7.91 6.85 6.29 5.53 4,73 3.97 7.48

RESULTS AND DISCUSSION

Mahato et al., (2014) did an in-vitro experiment to determine the effect of different fungicides, plant oils
and plant extracts on radial colony growth of Sclerotium rolfsii Sacc. following poison food technique in
PDA medium. Combination of systemic and contact fungicides (Carboxin 37.5% + Thiram 37.5% WP as
Vitavax Power @ 0.2%), was evaluated against S. rolfsii in laboratory. Viavax Power (95%) was the best
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fungicide to restrict the fungal growth effectively. The efficacy of fungicides Hexathir was tested against
Sclerotium rolfsii causing tuber rot of potato (Datar and Mayee, 1985; Kareppa and Gangawane 1999). In
our case Hexathir at 700 microgram per milliliter concentration shows highest growth of inhibition. At
this concentration 100% growth control of Sclerotium rolfsii was observed. Therefore Hexathir fungicide
was found effective, it controls the growth of Sclerotium rolfsii causing tuber rot of Potato.

REFERENCES

Ashis Mahatol, B Mondall, DS Dhakre, DC Khatua (2014). In vitro sensitivity of Sclerotium rolfsii
towards some fungicides and botanicals. Scholars Academy of Journal Biosciences, 2(7) 467-471.

Boy AEW (1972). Potato Storage Diseases. Review of Plant Pathology, 51, 297-321.

Chadha KL (1994) Potato a feature food Crop of India. Journal of Indian Potato Association, 21(1-2) 7-
20.

Chet I (1975). Ultra Structural Basis of Sclerotial Survival in Soil. Microbial Ecology. 2 194-200.

Datar VV and CD Mayee (1985). Journal of Maharashtra Agricultural University. 10(3)

Domsch KH (1980). Compendium of Soil Fungi, Academic Press, London.

Farr DF, Bills GF, Chamuris GP and Rossman AY (1989). Fungi on Plants and Plant Products in the
United States. American Phytopathology Society. 1252.

Kareppa BM and Gangawane LV (1999). Methods for evaluation of fungicides against Tuber fungal
diseases of potato. Proceedings of Global Conference on Potato held at ICIR New Delhi.

Mehan VK, Mayee CD, Mcdonald D, Ramakrishna N and Jayanthi S (1995). Resistance in
Groundnut to Sclerotium rolfsii Caused Stem and Pod Rots. International Journal of Pest Management.
41 79-82.

Nayar NM and SC Varma (1992). Potato research Production and utilization in India. Journal of Indian
Potato Association. 19(3-4)104-116.

Rolfs PH (1892). Tomato blight: some hints. Bulletin Fla. Agric. Experimentation Station, p.18.
Saccardo PA (1911). Notae Mycological. Annales Mycologici. 9 249-257.

Schieber A, Aranda Saldafia MD (2009). Potato peels: A source of nutritionally and pharmacologically
interesting compounds — A review. In: Yee N, Bussell WT (Eds) Potato 1V. Food 3 (Special Issue 2), 23-
29.

Shirsole SS, N Khare, N Lakpale and AS Kotasthane (2019). Evaluation of fungicides against
Sclerotium rolfsii Sacc. Incident of collar rot of chickpea. The Pharma Innovation Journal, 8(12) 310-
316.

Smith WL and Wilson JB (1978). Market diseases of Potato. U.S. Dept. Agriculture Handbook.
Subramanian KS (1964). Studies on Sclerotial Root Rot Disease of Groundnut (Arachis hypogea.L ) by
Sclerotium rolfsii Sacco. Madras Agricultural Journal 51 367-378.

Visser RGF, Bachem CWB, de Boer JM, Bryan GJ, Chakrabati SK, Feingold S, Gromadka R, van
Ham RCHJ, Huang S, Jacobs JME, Kuznetsov B, de Melo PE, Milbourne D, Orjeda G, Sagredo B,
Tang X (2009). Sequencing the potato genome: Outline and first results to come from the elucidation of
the sequence of the world’s third most important food crop. American Journal of Potato Research 86,
417-429.

Wakle GL and Kareppa BM (2000) Studies on dry rot of Potato.Recent Aspects in Plant and Fungal
Biotech. Proceedings of M.B.S. 70-73.

Wang B, Yin Z, Feng C, Shi X, Li Y, Wang Q (2008). Cryopreservation of potato shoot tips. In:
Benkeblia N, Tennant P (Eds) Potato I. Fruit, Vegetable and Cereal Science and Biotechnology 2
(Special Issue 1), 46-53.

Centre for Info Bio Technology (CIBTech) 107



