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Abstract

Sheath blight (ShB) caused by the soil-borne fungus Rhizoctonia solani AG1-IA is one
of the most important diseases of rice in the world, which is also common in some areas
of rice cultivation in Iran. The pathogen usually overwinters as sclerotia in soil and
plant debries and mycelium in plant debris and seeds. Sclerotia can survive inactive in
soil, and rice debris for several years. After transplanting susceptible rice cultivars, the
sclerotia germinate, produce mycelium, and infect the lower sheaths of the rice plant.
The characteristic symptoms of ShB are green-gray water-soaked lesions, spherical to
oval, or irregularly discolored on rice sheath. The lesions are connected, and the center
of the lesions becomes gray to light brown with a dark brown-to-red border, by passing
time. Factors such as the rice variety, plant density, and growth stage, initial inoculum
population of the pathogen, environmental conditions, and plant nutrition affect the
disease severity and epidemic. The disease management is difficult, because of the wide
host range of the pathogen, its ability to survive for a long time in the soil, and the low
level of resistance of rice cultivars to it. Proper management such as avoiding
cultivation of dwarf and high tillering cultivars in fields with a history of pathogen
presence, seed disinfection, proper plant densities, and optimal use of nitrogen fertilizer,
field sanitation, and chemical control can prevent the epidemy and damage of the
disease.
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Figure 1. A) Early symptoms of rice sheath blight disease, B) Rice sheath blight lesion
with a brown border and a whitish gray center, C) Rice sheath blight lesion joining each
other and losing a large area of rice sheath (original).
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Figure 2. Young sclerotia (white and cotton-shaped) of the causal agent of rice sheath
blight disease (original).
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Figure 3. Disease cycle of rice sheath blight (Singh et al. 2019).

47



Epidemiology and management methods of rice........ Shahbazi
Plant Pathology Science Vol. 13(1), 2024

Solow G S aed 53 Fgo gladele
il 35550 6 )lem S aen )0 Wilgi e ) el

Cbls 05155 9 x5

@r S p D (SiZgw glon Copde ;0 (Lol @lo o £95 9 (hiae gy asls ogdle
(WBLQA) k5>)Lo‘ 6‘LQ4AL:)J o oolaw! L';‘)J g59L§ wgl&u é.la.w l.) 03 LS)L&A’LMH f"‘”’)b ‘n)) U‘J.QB
. (Wamishe et al. 2007 , Mew et al. 2004, Eizenga et al. 2002, Bonman et al. 1992) <.l
e (KB gyl ol g8 4 ol Gl @p alize slop, ;o acyje Lylyl o
31 Jol> mbs . (Jia et al. 2007, Marchetti & Bollich 1991)ceul oglae s mip Sy
S aS ol i wip S M KB gw gHlows a0 iS5 T Slmip 08, e Cunglie danlllas
ol 4 Cglie a5 Jl> ,o (Hashiba 1984) o ,lus 0s>5 25 5 slopd, o 5o Ceoglie Lol 5 SO
Sgbse J S atts calizee lapgjges,S (59, 45 L) 5l g0k olaad g g 039 (o5 (5 Lo
slapd; ol b Fge job 4 1) gin BN (SS9 5lew Gl oed oy (Molla et al. 2020)
(Taheri & Tarighi 2011) 5,5 8 &

Slapd; 5 s oo 3 3l Cou 1) (5 )lew g 5 ol IS ulitiicn, oSy S5k |
5 0UgSh slapd, CulS darwgl a5 (g 5k 4 aiin 5 Jeotie oligSh das slapd, 4 s ailil
B (KB g 5)lons (B S o 459505 995 oIl I iy Brae 5 el g olsSh aess
soLsf [‘,51).,) olﬁf uLuag..a} a m\s G)Lo.u d..’...oy swLa.A L_;Ia...?m .EJ‘).M: 3o ] 00 G’)”
a3 3 b con ) Files 5 olS bl Wlg o a5 cosl (Sp Job g aygly oy olass
s Pecos (Teqing Jasmine Ad wile > ,> slasd, >, .(Padasht-Dehkaei et al. 2013)
G gz o ol i plb cwge SInl slaed, g SWarna >, o3, 5 polas Tetep
Ao E"J" e Lsi“'>9“"’ LS)LM L ‘_JwLm} (LS")"‘ OMC}L&‘ 9 (}7“’ 6Lmr°£)) D4 “505).“.»
Lis o a4 amy p glaed, cunS g oS culs 3,k 5l (Padasht-Dehkaei et al. 2013)
(Padasht-Dehkaei et al. 5gi oo (5 o ol ili8l el olS sidgy zU Sl jo Cusb,
(2013, Yellareddygari et al. 2014

ol (guldy al> yo
Al> 5o 4 plalS a5 oy b aeyse Lulid 50 Ysese gip Sy B (S g ()l slaailis
Cughy il 00,08 olS Lide gl Siamiy al>pe ;0 0a8oed jall i ey ASTae
lasdlas S oo SaS (6 lows sllas dnsi 4y i 45 g S oo ai olS i zb o YU
d2lme 50 HlS giluoogdl g o) alitee al> o gy o j0 A ol Llas (LS Ll e
Spbse wls oSlas palS 5 (gilem Sad Sl Gep @ e ol g eoaxy
5 B oS ghls ac e 0w S e S g (5 ke (Khoshkdaman et al. 2021)

48



Epidemiology and management methods of rice........ Shahbazi
Plant Pathology Science Vol. 13(1), 2024

5 Sy Sl aege o ohga ol e pled )3 gilen B B S (g5
L sl o ye 5o lem g3g0e 3508 9 Sl i Lokl o515 &5 Sloj o (oeoadla
(Shahbazi 2021, Padasht-Dehkaei et al. 2013) 5,5 o & )50 badg> 50l 51

oo aslodl;

aisw) (LS SLla g (aBew) S 0 5 Lo adgl wlesly jlade a4 (6 lom ol g b S
wlooly o515 o8l L (Yellareddygari et al. 2014) o ls Ky 4e,50 ;0 99250 (pguducs g
Shabioo Gl Golosime job 4 ()l DAl g 95 cae 50 )0 (aBrw 5 pords) 5 )lons
poebae Syge a4 adsl qlesly a5 Gl 4 o Al At Sjpe & sole gl aled;
S o wilg oo baises (Khoshkdaman et al. 2020) Wb oo (o yid S0y (5 lows el

Bgd idu ol b olyed e e od olB,e g acie silweskel (b jo g ailes oni Jlo 9o b
baou (ooils Gy Job yo il sy 4o .(Webster & Gunnell 1992Brooks 2007,)
WS S8, gbne slaasyie boacyie J3ls o Ol Gyl Gl g et gLl awly e

(Yellareddygari et al. 2014)

2l gl g Ol bl b (05l alal)y @y S M (S ges (g )lo G2y (5
Oezmed g Cawl Ol)F SGle 4z 50 YO Lo Plas a5 slojg, geeme mip gol, Jole ples
s BL3 1 (6 lows dngd (e b o] 51,5 5l 4z )0 YO (YL ls slos a5 Slelus ggomme
gy zU 0 YU s ool . Webster & Gunnell 1992)(Padasht-Dehkaei 2010, sl
Soe Yob SBye Lyl 3 b ol pen (81,5 26l ax )0 YASYY) YU &)l a8 o) - +-AD) oLS

Webster & Gunnell 1992, ) sicwn 135,50 gl (oyd » 5w ol 0 ol sLl
.(Padasht-Dehkaei 2010

oL (sl Lyl o

WS (oo S @y B (SEsw ilen 1S 4 ders slassS ol 5l i o p)l8
Ay olasd g Sl e YU slacdale 5L cou . (Yellareddygari et al. 2014)
o U LS sl g 4l GaliEl oL Sty 053 500 (S5 5l 5 WS (oo g 5y sl
5 e 95 35ise ST 5 s lony Jalse 1y o Comla 38l s gl 5 5 il
g dngs @y oiBy U S 50 b L g i 651 I3 L 435 slasyS o3l
Yellareddygari et al. Tang et al. 2007,) S’ oo Jugus |y g0 0 N KB gu0 (5 lasy oy
i S I 5, Sylon s0aS] U5 Sl (S s el e SRl L 8L 5 (2014
(Rodrigues et al. 2003) wb oo zals ol o) Jolye plas o

49



Epidemiology and management methods of rice........ Shahbazi
Plant Pathology Science Vol. 13(1), 2024

Solow Sy o b g

=i slegs,
2 @ sl S5 Cwglie ol mhe Jdo 4 @iy Sp B (KSgw len S5 Wiz e
5 S 5o e (Yo aile oai sl O (Ul 5l gy (Slsee 055 s )lom 2l 2l
5l ol oo cawbin ly5 oo b Ll (Taheri et al. 2007) <l Jlais ol YL S) g4
3,5 5ol Solem S
Jlo &y Jlo 51 5 015,00 O )50 @) Wil o @i S DM (K5 (g)loy Jole 1)y (Fghead
olas! 1578 45 e . Mew & Misra 1994)(Mew & Gonzales 2002, «b Jlas! 5o
S b Jaere gaacas Ll canl ouis <l g ke ol ol,d0 aslesly 08 Cye |pass
b L.\S,_,L 5 lew cpl ol5,80 adgl gleoly rals jo Wlgs oo @fomwéuwjtj
Solewt (nl & (oslie 2 03, @p ;2L Jb 50 0L Camlus b slagd,; cilS I ol
Slaed) & s (5350 2le) iy 5 L5y dass 5 bsSly (slapd, ilygos i 3
5 65l slod, et 3l ool 3hlio jo itn e (lomo (slond, asle) iy o 5 aill
(Shahbazi 2021, Padasht-Dehkaei 2010) sgi wlisl ass
90 dpogs WS oo deluns (§)lony BS ln |y Lulh ST e Bl el (oS 2ale,
Suole) (i p slapd; ogasa) win od) g8 4 i lalis cwlie alols il el o
Padasht-) ogs 48,5 s o i blis o alols axy 5 slapd, il Ohgo 0 0eb
.(, Shahbazi 2021Dehkaei et al. 2014
sl Syso @ S seil s @min o) £55 eluly 435555 sladsS 1difg piud 395 iy b pas
(Shahbazi 2021) Wi iy ac)ie 40 ClgiSs & ygods cdands Jb g0 JSlas
J515 51 (sbont Jole (lisee olsie ) 00501 50 (slachle 5 Lli Bi o815 cadlage e
SRl o Wil o ulloyy I ey a8 )50 (0903 Sy 5 LS GLle s 5 ) Blbl g ac) 5
(Padasht-Dehkaei et al. 2014, Shahbazi 2021))aisb Sge 5 ,lews adgl alosl;
SE s Glen bole 22l5 e padile wb) SRS 6l e o055 RIS ]
clin 2505 (g )lnl Glassz 5 4,50 anile 0 ogar e gladile culie 58 05 0
b sl 5 9,18 Slpme s dnels 55 Lo oyl 0Bl A5 130 (6 Lo e o Wilgi oo b5l
[(Padasht-Dehkaei et al. 2014) 545 o0 S 10 5 Lo adgl aslesly (iol58) s Lgan

2 oy 03 Lo
39l o dmogi 3,0 S99 u;%ﬂ ailew a5 bl )0 (lew 4 wla slaps, CuiS g0 o
S olew @ 005” oD Al e )0 7 slaasy 1Y aS L) S Syg0 asie | plaie ol a5

50



Epidemiology and management methods of rice........ Shahbazi
Plant Pathology Science Vol. 13(1), 2024

US| POUR Iy FIRYV-A SRV RCH S E YL P I I W PR FONWIPR Vv P VIR - S E W
(Nourbakhsh 2022) s4is oo 4o ) s 5
DESe 50 i So ol 4 (Bl )5 pL W L YO EC JgilsSsny S8 )
S yo S Lo Yoo e @ (el 6, b L) 1 YF SCoaaligles oSz, Y
HESe 45 0,56l
Sy)lS yo gl Cale, L g )lanm Gy Ll il 09y Lo O j90 50 45 Cosl mdgs a4 p3Y
29 )55 w59, V10 Wb (olew da 457 )1

S S Az

3 iz Jpazen aed) CiS drwgi caiiSogame Jalge Gl (S S I (KB ge (5 )leny
B obgShy iy sbopd, 051 CudlS el lpl adboz 51 ez @ 00isSady sl el iy
Ol B s @i sloas e 50 Aifs s sladsS YL mhaw 95 g Jeaze 5 5 obsSh Aas
Ol e s 4 mip Sp e (St g glen il oud ol (5S40 5 (5 5len Ol
3 Ode (GYsb aile onsy sl S ilen QUlE g T 4 wax Jyamey slapd; (515 Cuglis
Slopd, cuis )l Clizl G Ssaeas wibe caslie () Gledy, b (Jg el lads S
digy Byan g o £o 4 A lalid onlie alols cole) wagll blie o 4zt g obisSh
P9 Soge 33 g 5, laddle Loyl (S (905l g min o8, 9 olol ) 455955 lasgS
DS xS oz Gilem D)l 5 G pSaes )l Hlgi o bt S ASEB 08

References &lw

1. Binesh H, Torabi M (2001) How to transmit rice sheath blight disease and studying
susceptibility of some cultivars. Iranian Plant Disease 1(1): 15-25. (In Persian with
English Abstract).

2. Bonman JM, Khush GS, Nelson RJ (1992) Breeding rice for resistance to pests.
Annual Review of Phytopathology 30(1): 507-528.

3. Brooks SA (2007). Sensitivity to a phytotoxin from Rhizoctonia solani correlates
with sheath blight susceptibility in rice. Phytopathology 97(10): 1207-1212.

4. Chahal KS, Sokhi SS, Rattan GS (2003) Investigations on sheath blight of rice in
Punjab. Indian Phytopathology 56(1): 22-26.

5. Delseny M, Salses J, Cooke R, Sallaud C, Regad F, Lagoda P, Guiderdoni E,
Ventelon M, Brugidou C, Ghesquiere A (2001) Rice genomics: present and future.
Plant Physiology and Biochemistry 39(3-4): 323-334.

6. Eizenga GC, Lee FN, Rutger JN (2002) Screening Oryza species plants for rice
sheath blight resistance. Plant Disease 86(7): 808-812.

7. Hashiba T (1984) Estimating method of severity and yield loss by rice sheath blight

51



Epidemiology and management methods of rice........ Shahbazi
Plant Pathology Science Vol. 13(1), 2024

disease [caused by Rhizoctonia solani]. Bulletin of the Hokuriku National
Agricultural Experiment Station.

8. Jia Y, Correa-Victoria F, Mcclung A, Zhu L, Liu G, Wamishe Y, Xie J, Marchetti
MA, Pinson SRM, Rutger JN (2007) Rapid determination of rice cultivar responses
to the sheath blight pathogen Rhizoctonia solani using a micro-chamber screening
method. Plant Disease 91(5): 485-489.

9. Kannaiyan S, Prasad NN (1983) Effect of spacing on the spread of sheath blight
disease of rice. Madras Agricultural Journal 70: 135-136.

10. Khodaparast SA (2014) The Kingdom of Fungi (3rd ed.). University of Guilan.
(In Persian).

11. Khoshkdaman M, Mousanejad S, Elahinia SA, Ebadi AA, Padasht-Dehkaei F
(2020) Impact of soil-borne inoculum on sheath blight disease development in rice.
Journal of Crop Protection 9(4): 625-635.

12. Khoshkdaman M, Mousanejad S, Elahinia SA, Ebadi AA, Padasht-Dehkaei F
(2021) Sheath blight development and yield loss on rice in different epidemiological
conditions. Journal of Plant Pathology 103: 87-96.

13.  Lee FN (1983) Rice sheath blight: a major rice disease. Plant Disease 67: 829—
832.

14, Manibhushanrao K (1995) Sheath blight disease of rice. Daya Publishing House,
New Delhi, India. Manibhushanrao, K. and Baby, Ul (1991) Management of Rice
Sheath Blight Using Fungal Antagonists and Organic Amendments, International
Rice Research Newsletter 16: 19-20.

15. Marchetti MA, Bollich CN (1991) Quantification of the relationship between
sheath blight severity and yield loss in rice. Plant Disease 75(8): 773-775.

16. Mew TW, Gonzales PG (2002) A handbook of rice seedborne fungi.
International Rice Research Institute, Los Bamos (Philippines) and Science
Publishers. Inc., Enfield.

17. Mew TW, Leung H, Savary S, Vera Cruz CM, Leach JE (2004) Looking ahead
in rice disease research and management. Critical Reviews in Plant Sciences 23(2):
103-127.

18. Mew TW, Misra JK (1994). A manual of rice seed health testing. International
Rice Research Institute, Los Banos (Philippines).

19. Ministry of Agriculture (2023) Agricultural products statistics of 2021-2022 (I.
and C. T. Vice President of Statistics, Center for Statistics (ed.)). Vice President of
Statistics, Center for Statistics, Information and Communication Technology of
Ministry of Agriculture.

20.  Miyake I (1910) Studien uber die Pilze der Reispflanze in Japan. Journal of the
College of Agriculture, Imperial University of Tokyo 2: 237-276.

21. Molla KA, Karmakar S, Chanda PK, Ghosh S, Sarkar SN, Datta SK, Datta K
(2013) Rice oxalate oxidase gene driven by green tissue-specific promoter increases
tolerance to sheath blight pathogen (Rhizoctonia solani) in transgenic rice. Molecular
Plant Pathology 14(9): 910-922.

52



Epidemiology and management methods of rice........ Shahbazi
Plant Pathology Science Vol. 13(1), 2024

22. Molla KA, Karmakar S, Molla J, Bajaj P, Varshney RK, Datta SK, Datta K
(2020) Understanding sheath blight resistance in rice: the road behind and the road
ahead. Plant Biotechnology Journal 18(4): 895-915.

23. Nagarajkumar M, Bhaskaran R, Velazhahan R (2004) Involvement of secondary
metabolites and extracellular lytic enzymes produced by Pseudomonas fluorescens in
inhibition of Rhizoctonia solani, the rice sheath blight pathogen. Microbiological
Research 159(1): 73-81.

24. Nourbakhsh S (2022) List of important pests, diseases, and weeds of major
agricultural products, Pesticides, and recommended methods for their control.
Ministry of Agriculture Jahad, Plant Protection Organization, Vice President of Pest
Control.

25. Ou SH (1985) Rice diseases 2nd edition. Commonwealth Mycological Institute.

26.  Padasht-Dehkaei F (2010). Diseases of rice fields. In Guide to rice pests and
diseases. (pp. 84-143). Agricultural Research, Education and Extension
Organization. (In Persian).

27. Padasht-Dehkaei F, Willocquet LT, Ebadi AA, Ghodsi M, Dariush S,
Doudabeinajad E, Pourfarhang H (2013) Study on partial resistance to sheath blight
disease (Rhizoctonia solani AG1-1A) in Iranian and selected exotic cultivars of rice.
Iranian Journal of Plant Protection Science 44(2): 307-317. (In Persian with English
Abstract)

28. Padasht-Dehkaei F, Tajadoditalab K, Hosseini-Chalantari M, Rabiei M, Sharafi
N, Shokri Vahed H, Alizadeh M, Alinia F, Omrani M, Kavousi M, Majidi-Shilsar F,
Nahvi M, Yazdani MR, Afshar A, Saeidi D, Alijani M, Mohammadi M, Naseri-
Malki Z (2014) Rice guide (planting, cultivation, harvesting and post-harvest).
Agricultural Research, Education and Extension Organization. (In Persian).

29. Pareja L, Fernandez-Alba AR, Cesio V, Heinzen H (2011) Analytical methods
for pesticide residues in rice. TrAC Trends in Analytical Chemistry 30(2): 270-291.

30. Rodrigues FA, Vale FR, Datnoff LE, Prabhu AS, Korndérfer GH (2003) Effect
of rice growth stages and silicon on sheath blight development. Phytopathology
93(3): 256-261.

31.  Rush MC (1992). Sheath blight. Compendium of Rice Diseases, 22—23.

32. Savary S, Castilla NP, Elazegui FA, McLaren CG, Ynalvez MA, Teng PS
(1995) Direct and indirect effects of nitrogen supply and disease source structure on
rice sheath blight spread. Phytopathology 85(9): 959-965.

33.  Shahbazi H (2021) Rice Sheath Blight disease. Nashre amozesh(Agricultural
Education and Extension Institute). (In Persian).

34.  Singh P, Mazumdar P, Harikrishna JA, Babu S (2019) Sheath blight of rice: a
review and identification of priorities for future research. Planta 250: 1387-1407.

35.  Sneh B, Burpee L, Ogoshi A. (1991) Identification of Rhizoctonia species. APS
Press, MN,USA.

36.  Taheri P, Gnanamanickam S, Hofte M (2007) Characterization, genetic
structure, and pathogenicity of Rhizoctonia spp. associated with rice sheath diseases

53



Epidemiology and management methods of rice........ Shahbazi
Plant Pathology Science Vol. 13(1), 2024

in India. Phytopathology 97(3): 373-383.

37.  Taheri P, Tarighi S (2011) Cytomolecular aspects of rice sheath blight caused by
Rhizoctonia solani. European Journal of Plant Pathology 129: 511-528.

38. Tang Q, Peng S, Buresh RJ, Zou Y, Castilla NP, Mew TW, Zhong X (2007)
Rice varietal difference in sheath blight development and its association with yield
loss at different levels of N fertilization. Field Crops Research 102(3): 219-227.

39.  Valdez RB (1955) Sheath spot of rice. Philippine. Agricultute 39: 317-336.

40.  Wamishe YA, Yulin JIA, Singh P, Cartwright RD (2007) Identification of field
isolates of Rhizoctonia solani to detect quantitative resistance in rice under
greenhouse conditions. Frontiers of Agriculture in China 1(4): 361-367.

41.  Webster PK, Gunnell PS (1992) Compendium of Rice Diseases; American
Phytopathological Society Press: St. Paul, MN, USA, 110.

42. Xue-Wen XE, Mei-Rong XU, Jin-Ping Z, Yong SN, Ling-Hua ZU, Jian-Long
XU, Yong-Li Z, Zhi-Kang LI (2008) Genetic background and environmental effects
on QTLs for sheath blight resistance revealed by reciprocal introgression lines in
rice. Acta Agronomica Sinica 34(11): 1885-1893.

43. Yellareddygari SKR, Reddy MS, Kloepper JW, Lawrence KS, Fadamiro H
(2014) Rice sheath blight: a review of disease and pathogen management
approaches. Journal of Plant Pathology and Microbiology 5(4): 1.

44, Young PA (1926) Facultative parasitism and host ranges of fungi. American
Journal of Botany 13(8): 502-520.

54



