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ABSTRACT 

 

Sheath blight disease is one of the major problem faced by paddy growers particularly 

in the tropics. The sheath blight disease became a major problem when the high-yielding rice 

cultivars were introduced in tropical Asia. Also, the pathogen causing this disease is favors 

warm temperature and high humidity conditions. This pathogen infects the leaf sheaths at the 

lower leaves near the water line. Later, these lesions expand, appear water-soaked lesions, and 

eventually the lesions turn brown-to-tan and dry out of sheaths. This study were focusing on 

isolation of fungal pure culture, then identify fungal pathogens to species level based on 

morphological characteristics and polymerase chain reaction (PCR) protocol using  ITS4 and  

ITS5 primers and also to construct internal transcribed spacer (ITS) phylogeny of the isolated 

fungal species. To accomplish these objectives, infected paddy plants were collected and 

isolated on potato dextrose agar (PDA) and observing in vitro morphological and physiological 

characteristics. The morphological observation resulting in the detection of Rhizoctonia solani 

characteristics. To ensure the morphological result and determine the pathogen to species level, 

molecular observation were done by extracting the DNA genomic from fresh fungal mycelium 

using the CTAB protocol. The internal transcribed spacer (ITS) region of the ribosomal DNA 

was amplified using primers ITS4/ITS5. The PCR products of the ITS were sequenced and 

analyzed using BLAST nucleotide query in GenBank. The result obtained from molecular 

observation approving the fungal species claimed from morphological observation that causing 

sheath blight diseases on paddy is Rhizoctonia solani. This study is a significant step forward 

toward management recommendations in controlling sheath blight disease in rice-growing 

regions in Malaysia and adds information on the genetic diversity of this pathogenic fungi 

causing sheath blight disease. 
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ABSTRAK 

Penyakit hawar seludang adalah salah satu masalah utama yang dihadapi oleh pengusaha padi 

terutamanya di kawasan tropika. Penyakit hawar seludang ini menjadi masalah utama apabila 

kultivar padi yang berhasil-tinggi telah diperkenalkan di kawasan tropika Asia. Selain itu juga, 

patogen yang menyebabkan penyakit ini adalah sesuai pada suhu panas dan keadaan 

kelembapan yang tinggi. Patogen ini menjangkiti seludang daun pada daun yang lebih rendah 

berhampiran permukaan air. Kemudian, luka-luka ini berkembang, kelihatan luka-luka seperti 

terendam air, dan akhirnya luka-luka bertukar coklat dan kering. Kajian ini telah memberi 

fokus kepada pengasingan kultur tulen kulat, kemudian mengenalpasti patogen kulat sehingga 

ke peringkat spesies berdasarkan ciri-ciri morfologi dan tindak balas rantai polymerase (PCR) 

protokol menggunakan ITS4 dan ITS5 sebagai primer dan juga untuk membina filogeni Ruang 

Tertranskripsi Dalaman (ITS) bagi spesis kulat. Untuk mencapai objektif ini, pokok padi yang 

dijangkiti telah diambil dan dipindahkan pada Potato Dextrose Agar (PDA) dan ciri-ciri 

morfologi dan fisiologi dalam vitro diperhatikan. Pemerhatian morfologi memberi keputusan 

penemuan ciri-ciri Rhizoctonia solani. Bagi memastikan keputusan morfologi dan menentukan 

patogen ke peringkat spesies, kajian molekul dilakukan dengan mengeluarkan genomik DNA 

daripada miselium kulat segar menggunakan protokol CTAB . Ruang Tertranskripsi Dalaman 

(ITS) bagi DNA ribosom telah diperkuatkan menggunakan primers ITS4 / ITS5. Produk PCR 

daripada ITS telah disusun dan dianalisis menggunakan BLAST nukleotida dalam GenBank. 

Keputusan yang diperolehi daripada pemerhatian molekul mengesahkan spesies kulat yang 

dinyatakan daripada pemerhatian morfologi yang menyebabkan penyakit hawar seludang pada 

padi ialah Rhizoctonia solani. Kajian ini merupakan satu langkah ke hadapan yang penting ke 

arah cadangan pengurusan dalam mengawal penyakit hawar seludang di kawasan-kawasan padi 

di Malaysia dan menambah maklumat mengenai kepelbagaian genetik kulat patogen 

menyebabkan penyakit hawar seludang ini. 
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CHAPTER 1 

INTRODUCTION 

 

Paddy or the botanical name is Oryza sativa L. is an important crop and one of the 

major food supply to be consume by the world‟s population especially in Asian region. Paddy 

was categorized in grass family that can produce seed called rice as the cereal grain and provide 

carbohydrate that consumed by the people as the staple food and source of energy. (Smith, 

Bruce D,1998) The production of this foodcrop is the third largest in the world after sugarcane 

and maize based on FAOSTAT 2012 and this statistic shown that paddy is very important for 

the demand of the world population. Many varieties of paddy were produced for certain 

objective especially in increasing the yield quality and quantity, but majority of them come 

from the wild paddy species, which is Oryza sativa, the Asian species and cultivated worldwide 

while the other one is Oryza glaberrima which is limited in West Africa. (P.K. Subudhi et al., 

2006).. However, this valuable crop faced many problems that can cause reduction in quality 

and quantity of yield. This foodcrop are exposed to the abiotic and biotic factors including pest 

and diseases and may resulting bad effects. 

There are lot of pest and diseases stated that can cause loss of yield and quality of paddy 

production such as planthopper, rice bugs and weevils, apple snails, rice ragged stunt by virus, 

rice blast by fungus and one of the major problem is sheath blight disease. This is shown that 

paddy crop are susceptible and exposed for pathogens that causing bad effects to the plants. 

(Sitch, 1990). 

Sheath blight disease or locally known as “ Penyakit Hawar Seludang” is caused by a 

fungus.. This disease has been stated can infest paddy plant in Malaysia and other countries 

around the world. This disease can be described by observing the symptom appear on the 

shealth and leaf of the paddy plant. The lesion with water-soaked will form and become 
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browning or straw-colored on the sheath and leaf collar of paddy plant as the fungus infest the 

plant. This formation will continous to paddy leaf and may causing reduction in yield qualities 

and quantities and also may cause the death of the paddy plants. (Agrios.,2005) 

There are many researches published before stated that sheath blight disease on paddy 

plant  are caused by Rhizoctonia solani. Hence, the main objective of this study is to identify 

the fungal causing agent of sheath blight disease of paddy. This main objective can be achieved 

by this sub-objectives for this study : 

(i) To isolate pure culture of fungal isolates causing shealth blight on paddy 

(ii) To identify fungal pathogens to species level based on morphological 

characteristics and polymerase chain reaction (PCR) protocol using ITS4 and 

ITS5 primers. 

(iii) To construct internal transcribed spacer (ITS) phylogeny of the isolated fungal 

species   

  

 

 

 

 

 

 

 



© C
OPYRIG

HT U
PM

35 
 

 REFFERENCES  

 

Carling, D. E., R. E. Baird, R. D. Gitaitis, K. A. Brainard and S. Kuninaga. 2002. 

Characterization of AG-13, a newly reported anastomosis group of Rhizoctonia 

solani. Phytopathology 92: 893–899. 

Ceresini, Paulo. (2011)."Rhizoctonia Solani." Rhizoctonia Solani. NC State University. 

Web.04November2011.retrived from : 

http://www.cals.ncsu.edu/course/pp728/Rhizoctonia/Rhizoctonia.html NC State 

University .Rhizoctonia Solani. 

Chet, I. 1990. Biological control of soilborne plant pathogens, Hornby, D., ed., CAB Intl., 

Wallingford, UK, 274-277 

Duggar, B. M. 1915. Rhizoctonia crocorum (Pres.) DC. and R. solani Kiihn(Corticium 

vagum B. & C.) with notes on other species. Ann. Mo. Bot. Gard.2:403-58 

Food and Agriculture Organization (FAOSTAT 2012)  Retrived from;  

http://faostat.fao.org/site/339/default.aspx. 

George N. Agrios (2005) Plant Phatology. 5th Edition. Department Of Plant Pathology 

University of Florida 

Hibbett DS, Binder M, Bischoff JF, Blackwell M, Cannon PF, Eriksson OE (2007). A 

higher level phylogenetic classification of the fungi. Mycol. Res. 111:509-547 

Host range of Rhizoctonia solani and Rhizoctonia diseases arranged by anastomosis 

groups, retrieved on June 22, 2015 from : 

https://www.cals.ncsu.edu/course/pp728/Rhizoctonia/Hostrange.html 

http://faostat.fao.org/site/339/default.aspx
https://www.cals.ncsu.edu/course/pp728/Rhizoctonia/Hostrange.html


© C
OPYRIG

HT U
PM

36 
 

 

IRRI Rice Diseases factsheets. Knowledgebank.irri.org. Retrieved on May 13, 2012. 

IRRI Rice Insect Pest factsheet: Stem borer". Rice Knowledge Bank. Archived from the 

original on November 22, 2014 

Jahn G.C. 2004. Effect of soil nutrients on the growth, survival and fecundity of insect 

pests of rice: an overview and a theory of pest outbreaks with consideration of 

research approaches. IOBC/WPRS Bull. 27: 115–122. 

Kalaivani Nadarajah,  Nurfarahana Syuhada Omar, Marhamah Md. Rosli, and Ong Shin 

Tze. (2014). Molecular Characterization and Screening for Sheath Blight 

Resistance Using Malaysian Isolates of Rhizoctonia solani. Hindawi Publishing 

Corporation BioMed Research International Volume 2014, Article ID 434257, 

18 pages : http://dx.doi.org/10.1155/2014/434257 

Katan, J., Greenberger, A., Alon, H., Grinstein, A. 1976. Solar heating by p0- lyethylene 

mulching for the control of diseases caused by soil-borne pathogens. 

Phytopathology 66:683-88   

Kikuo W, Oro S, Kido Y (1983) The syringe inoculation method for selecting rice plants 

resistant to sheath blight, Rhizoctonia solani Kuhn. Jpn J Trop Agric 27:131-

139. 

Kobayashi, T., Mew, T.W. and Hashiba, T. (1997). Relationship between incidence of 

rice sheath blight and primary inoculum in the Philippines: Mycelia in plant 

debris and sclerotia. Ann. Phytopathol. Soc. Jpn. 63: 324–327 



© C
OPYRIG

HT U
PM

37 
 

Kozaka ,T. 1975. Sheath Blight in rice plants and its control. Rev. Plant Prot.Res. 8: 69-

80 

Mazzola M., Wong O.T., Cook R.J.(1996) Virulence of Rhizoctonia oryzae and R. solani 

AG-8 on wheat and detection of R. oryzae in plant tissue by PCR. 

Phytopathology 86, 354–360. 

Ogoshi, A. 1975. Grouping of Rhizoctonia solani Kuhn and their perfect stages.Rev. 

Plant Prot. Res. 8:93-103 

Parmeter J.R. Jr., and H.S. Whitney. (1970). Taxonomy and nomenclature of the 

imperfect state. In: Biology and pathology of Rhizoctonia solani (Eds.: Parmeter 

Jr. JR). University of California Press, Berkeley, pp.7-19. 

Pessl Instruments Copyright © 2009, Rhizoctonia solani on rice Biology, retrieved on 

May 25, 2015, from : 

http://info.metos.at/tikiindex.php?page=Rhizoctonia+solani+on+rice+Biology 

Preap, V; Zalucki, MP and Jahn, GC (2006). "Brown planthopper outbreaks and 

management" (PDF). Cambodian Journal of Agriculture 7 (1): 17–25 

Richard A. Haugland, , Nichole Brinkman, Stephen J. Vesper. 2002. Evaluation of rapid 

DNA extraction methods for the quantitative detection of fungi using real-time 

PCR analysis. Journal of Microbiological Methods. Volume 50, Issue 3, August 

2002, Pages 319–323 

Salazar O, Schneider JHM, Julian MC, Keijer J, Rubio V (1999). Phylogenetic 

subgrouping of Rhizoctonia solani AG 2 isolates based on ribosomal ITS 

sequences. Mycologia. 91:459-467 

http://info.metos.at/tikiindex.php?page=Rhizoctonia+solani+on+rice+Biology


© C
OPYRIG

HT U
PM

38 
 

Sateesh Kagalea, T. Marimuthua, B. Thayumanavanb, R. Nandakumara, R. 

Samiyappana. 2004. Antimicrobial activity and induction of systemic resistance 

in rice by leaf extract of  Datura metel against Rhizoctonia solani and 

Xanthomonas oryzae pv. Oryzae. Physiological and Molecular Plant Pathology. 

Volume 65, Issue 2, August 2004, Pages 91–100 

Schoch CL, Seifert K, Huhndorf S et al. (2012) Nuclear ribosomal internal transcribed 

spacer (ITS) region as a universal DNA barcode marker for Fungi. Proceedings 

of the National Academy of Sciences of the United States of America, 109, 

6241–6246 

Sitch LA (1990) Incompatibility barriers operating in crosses of Oryza sativa with related 

species and genera. In: Gustafson JP (ed) Gene manipulation in plant 

improvement II. Plenum Press, New York, pp 77–94 

Shailesh Yadav, Ghanta Anuradha, Ravi Ranjan Kumar, Lakshminaryana Reddy 

Vemireddy, Ravuru Sudhakar, Krishnaveni Donempudi, Durgarani Venkata, 

Farzana Jabeen, Yamini Kalinati Narasimhan, Balram Marathi and Ebrahimali 

Abubacker Siddiq. (2015). Identification of QTLs and possible candidate genes 

conferring sheath blight resistance in rice (Oryza sativa L.) SpringerPlus 2015, 

4:175  doi:10.1186/s40064-015-0954-2. 

Smith, Bruce D. (1998) The Emergence of Agriculture. Scientific American Library, A 

Division of HPHLP, New York, ISBN 0-7167-6030-4 

Sneh, B., L. Burpee, and A. Ogoshi. (1991). Identification of Rhizoctonia species. APS 

Press, St. Paul, Minn 



© C
OPYRIG

HT U
PM

39 
 

Subudhi, P.K., Sasaki, T., and Khush, G.S. (2006). Rice. In Cereal and Millets, Ed.: K. 

Chittaranjan. Springer, Philadelphia, PA, pp. 1-78. 

Talbot NJ, Dean RA, Ebbole DJ, Farman ML, Mitchell TK, Orbach MJ, Thon M, 

Kulkarni R, Xu JR, Pan H, Read ND, Lee YH, Carbone I, Brown D, Oh YY, 

Donofrio N, Jeong JS, Soanes DM, Djonovic S, Kolomiets E, Rehmeyer C, Li 

W, Harding M, Kim S, Lebrun MH, Bohnert H, Coughlan S, Butler J, Calvo S, 

Ma LJ, Nicol R, Purcell S, Nusbaum C, Galagan JE, Birren BW. Nature. 2005 

Apr 21;434(7036):980-6. 

Tey, Y.S, 2010 Review Article Malaysia‟s strategic food security approach Institute of 

Agricultural and Food Policy Studies, Universiti Putra Malaysia,43400 Serdang, 

Selangor, Malaysia. 

Toriman, M. E., Pereira, J. J., Gasim, M. B., Abdullah, S. M. S., & Aziz, N. A. A. (2009). 

Issues of climate change and water resources in Peninsular Malaysia: The Case 

of Northern Kedah. The Arab World Geographer, 12(1-2), 87-94. 

White, T.J., Bruns, T., Lee, S. & Taylor, J. 1990. Amplification and direct sequencing of 

fungal   ribosomal RNA genes for phylogenetics. In PCR Protocols: A Guide to 

Methods and  Applications, edited by Innis, M.A., Gelfand, D.H., Sninsky, J.J. 

& White, T.J. San Diego:  

            Academic Press. pp. 315-322. 

Zhang, N., McCarthy, M. L., and Smart, C. D. 2008. A macroarray system for the 

detection of fungal and oomycete pathogens of solanaceous crops. Plant Dis. 

92:953-960.   

 




