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Sarocladium oryzae

Evaluation of Resistance to Sheath Rot and Dirty Panicle Disease of Rice Caused

by Sarocladium oryzae
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Abstract: Sheath rot and dirty panicle disease of rice is one of the major diseases caused by Sarocladium
oryzae. This disease decreases the quantity and quality of rice production in Thailand. This research aimed to
develop methods for screening and evaluating the resistance to sheath rot and dirty panicle disease of rice
caused by S. oryzae in the greenhouse. In addition, we also attempted to find the resistant source in rice
varieties to sheath rot and dirty panicle disease caused by S. oryzae. A survey and sampling of sheath rot and
dirty panicle disease were conducted from the selected regions in central and northeastern Thailand. Fungal
pathogens were isolated by using tissue transplanting method from sheath and seed. The morphological
characteristics indicated that the 20 obtained isolates were identified as S. oryzae. The most virulent isolate was
NPT0136 and then this isolate was used for the evaluation on 15 rice varieties with moderately resistant to
resistant phenotypes to Bipolaris oryzae, Curvularia lunata and Fusarium incarnatum. The results showed that
‘DH103’, ‘0-39 Kamphaeng Phet’ and ‘RD6 short plant’ varieties, were moderately resistant and resistant to S.
oryzae after inoculation into panicles and leaf sheaths. Therefore, these three of rice varieties can be used as
potential resistant sources to sheath rot and dirty panicle disease caused by S. oryzae for breeding programs in

the future.
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§A97978 UATTITANT NA1TAN T H uasFeidn
wazN1ANANN A8 4. wATLgN tneguiiufaatngly
udasdinaiilusin Z usiazqmrinarii 10 wns guiiuqn
az 10 s0ansann Uiy nudnwdseeamanlnenin
Aoat1aliiuivalin uwdauazniuludnnldgs
nszane ug g 4 asAmadog uaztinanuen
FeriierinlAnmsel uitenlfiminng

2. MSUANTATEUNALAZNITANEIANHULNIN
Auguinen
MIUENE 037 ‘Emﬂmmqmqmm@mwmw
Wulsaniuluii wanidesndoada tssue
transplanting 1A e A AT LA AU RIN TI U A 2x2
Faawns Inalildaundnfuasuaniannisesneas
dJ 1 e = % % b % o’/ 0‘/ é
s wt 10% paesand 3 unil uliadneiaetinduils
aiie 2 591 j Az 3117 mmmmuumwmwmw
FnNsTginige mmumuwﬂﬂmauummmmlﬂm
potato dextrose agar (PDA) 4 m U ANUFTUIHAAT D
NINTUT 10% AABIENT 5 W7 AN9faetinnawileain
@8 3 W9 LRITINIINLUN AN AT NI e A
v o [~ v dgl dy [
Wi R pdialuanauneunsaeaidia PDA /Ny
10 WaAmaa WA Te Uaaldlseunns 2-4 Ju
:/l v dy a Qr dy dgl 1
AniuEing e BqvsLweMaaeN masiae i
¥ dl’l = g
nsuendanenduleda lnannawranales
wouaes lnen N NA T E T AL URANTNa 1113
PDA NH@asastyag M uraufiagldouea (L) 1m
Hautinennsiun | uazgadleduasuass 100
Tulasams W lUinduuuiiauiingnying water agar (WA)
Aoauiaufingusaueainasliiiaiantinannns w3
24 d4Tu4 Atinanfdatlaneduly (hyphal tip) nels
¥ . [ [ Py
n&es stereo microscope wazfinglanedulellidsa
1187913 PDA
naAnEAnEUEednigWine lnetinige
s lfiannnisuanglefimaaniawunaiialnaande
Anwouzn1eduguinasiie o Hun dnsocialail
(colony) ANl & 14 g TailiA e (conidiophores)
anwouzlafithe (conidia) 1w & 31919 3UA uaE

115

o '3 a a v ¥
auauiadaadlatiimentalinang compound

microscope

3. msUgnidanegaulsa
= % v = v Y -ﬂl o =

mawireniivdg TnawseniuginondAniaan
w1lfannnisdgniediaaies B. oryzae, C. lunata
WAz F. incarnatum TnglaenWugAansuasfnuniu
111 nane (moderately resistant) D48 11U N1 U
(resistant) A1191 15 Wug (Nu5999, 2559) 16w
et 1, 41 Wasge, 2791032071, 0-39 AN,
WaaA9, N6 HuULh e, NU31, nU41, NU49, FL4AB,
IR62266, IR72, DH103, Mudgo Laz Abhaya wazding
o o a Aa o , ‘ A o
WuguBausundansnrdeuuasialin Ae Tunwms
4 wtwdandng Wufar 20 Wwanlua WAL ma LU
wanasn wasuinnldugmasynduauasy 7 4 fine
wanWugdnofsanudalgnlunszaisauin 1549
nIzn9ae 1 fiu Wigas 5 nsvand

= g o & ~

NNTATENER tMeTeIn S, oryzae N

o o A Ao
squsnlfviananm unAsaenlelman i Ananinlu
nsnalsannign Ingatsoundnanisasyduin
UUAIMNTALTD PDA LATaUUa a5 A@as14514

& o Py Ao A o g
nuiNBuuden lelnaniAadentd Inades
b7 ] ~ o
\I99UU8N1MNT PDA Ngauundtie (28 C) ilunan
14 54 udaridesuwireNdlesuanuassUfuniny
g3 lA 10° aulefsiefiadans
d’l d’l
nslgniaaluszazunnne dgniasing

ad 'Y dl” A v Y 5
AENIEaRALaTLIUNUARLIIANITRINANITNTY 10

allefriaNanans L%ﬂvl,ﬂluﬂmﬁm@mm%’m‘mimw{zﬂ
e dauluszaveanman ﬂ@ﬂﬁ%ﬁ‘lﬁ@ﬂ?ﬁﬂﬁﬂ%ﬂﬁ
LuAREesTeITiAmENL 10° mledseflaRans
asuusanazniuly TneuannimageuiLasnisusn
(NIUBTIN, 2559)

matlsmiulsn InedarunausainnLluine
uaztlsyiiulsalufinnszezeansaalaedainaennisi
LARSLILIE e anean WU 3,7, 10, 14 uas 21
Fundedgniden WhsuiReufunssdtauax uan
fnuzennisreslsnwdafng fannsed 1 lne
Fauwladiguea weing (2545) wazlsaniuluwin



A9415NEAT 35(1): 113 - 123 (2562)

FapN3T 2 (IRRI, 2013) Tasdung i dens 21 u
MﬁQﬂQﬂL%y@i’] FAPIZTAINTULINVRSITALUAA AN
warn1uluwin Inanisuisaiinsialsa (disease
index) LAzl e Ui audn 7 uandnan
(phenotype) dvFunisdsziiulsaluanniseisen
(mmﬁ 3)

ATLIANNTULINLRATTANAARNN TEiNNT
wagtnanalea (McMaugh, 2005) ANxges

patinnaninlsm (%) = [(na x 0) + (nb x 1) +
(nc x2) + (nd x 3) + (ne x 4) + (nf x 5) = (N x 5)] x
100

Lfi'a na, nb, nc, nd, ne WA nf LNUATUIU
waafilazuuunisfinlsnflu 0,1,2,3,4 uax 5
PSR WAL N LS EavanaiilEannnns
4 (400 WAR)

Aimnzimanguiesrasisaniulunin Tne
nsvAiinisialeA (McMaugh, 2005) AKgRs

Faini1nnlam (%) = [(Ax0)+ (B x 1)+
(Cx2)+(Dx3)+(Ex4)+ (Fx5)+(Nx5)]x100

ia A B C Euay Funuduausaeiia
pzuuuninfinleadu 0, 1,2, 3, 4 uaz 5 AMNAIAL
uaz N U U T ATAdeL

Nﬂﬂ’]‘iﬂﬂﬂ’ﬂﬂl@zﬁﬂﬁ‘iiﬁ

1. nsA1sanazihumatnelsan uluinuae
TsANAARATITT
ann1gaIaLaziiusaetalsaniuluin
uazlspanatedngluidasuain 7 aamin uanuay
Fadanidamanmalsnli 20 lalsian Uszneubiag

Table 1. Describe the symptoms of rice dirty panicle disease at different scores

Level Disease severity
0 No symptoms
1 Show spot lesions smaller than 0.1 mm, less than 5% of seed area
2 Show spot lesions larger than 0.1 mm, 6-25% of seed area
3 Show black lesions less than 50% of seed area
4 Show black lesions larger than 50% of seed area
5 Show black lesions larger than 75% of seed area and undeveloped kernels

Table 2. Describe the symptoms of rice sheath rot disease at different scores

Level Disease severity
0 No symptoms
1 Show spot lesions less than 1% on flag leaf sheath area and panicle emergence normal
2 Show spot lesions from 1-5% on flag leaf sheath area and panicle emergence normal
3 Show spot lesions from 6-25% on flag leaf sheath area and 75% of the panicle is emerged
4 Show spot lesions from 26-50% on flag leaf sheath area and 50% of the panicle is emerged
5 Show spot lesions from 51-100% on flag leaf sheath area and 25% of the panicle is emerged

Table 3. The reaction was categorized based on disease index

Disease index (%) Phenotype

Disease index (%)

Phenotype

0 Highly resistant (HR)
1-10 Resistant (R)
11-25 Moderately resistant (MR)

26-50 Moderately susceptible (MS)
51-75 Susceptible (S)
76-100 Highly susceptible (HS)

116



a o ' ' @ v i a %’
ﬂ’l‘iﬂ’izmuﬂ’l’lNﬂﬁuﬂ’mﬂ‘aﬁ:iﬂﬂ’m"lu LUN LL@%‘ESﬁLN@ﬂﬂ’]QT"Q“Ln AAMNLTIRATI

Sarocladium oryzae

a.unsdgn 3laloan a.aeuunu 6 lelaian
7.9n967% 5 laTgian a.uassadnn 2 lalgian
A.umna13au 2 lalaian A dunil 1 leTman uas
a5audn 1 lalian Inaisasazniaiinlsnmansis
Tuudlasatlutgag 26.5-100 ANNITUENTEA LA
U990 s lsAE AR NFaeE 19T A199am7
wudn HAnuguussreslsaumanaglugos 12-79.5%
dwiusesazniafinlsaniuluniy egflugag 1-50 aan
NMFULNTEALIANTBILNTR981NTslsAN L LRNAIN
Fratinefidnsannwd Hanuguussradisaat]lugog
10-45.5% A1nn194139aulasunding 20 49udn lu
mald nanas mMawile uaznanzduan Taenau-
5999 UATANLY (2559) WL NNAINTARNNIIZLIATE
Tamanausisesazaasnaialsauansinaii

2. MEANANBUENNAUFIUINE

d” d‘ v [~3 v dl

@aruanldannuaauwazniuludinondlu
Tonddneuslalaliddududane fugales
(conidiophore) & phialides waniduiaaanul 3-4 A
- oo Y 2 A
Mlanelansuzaananuanidy ) viesiuannem
uangLlad (conidia) lalfnileailes alasianwaiidlu
gUnsenszuen lddufanu warineuu iWwmadinen
UM 4-7x1-2 I IATNAT T9FDAARBINTUIENIULD
Bigirimana et al. (2015) AlfAnw AN ®Iznedug I
a ¥ = o o g o o~
a8 e uwunlidui@as S. onyzae Tainane

lalmian (i 1) dlatindelelnansig “l Fuen
PanAndenidesdiudmivlinaaeuisn letnanii
wunltiu Ao NguUsNTign Aa NPTO136 H4quau
mﬂa%mnﬁlzm wihri 5x10” atlefsiaiianans Hdmne
nswstyiuingagm windy 347 Jadwnsadu
(mmﬁlﬂwhﬁu 2.5 Raawnssady) Tl lEneaeulse
ﬁu%qqﬁuﬁﬁﬁﬁﬂwm:ﬁmmu (R) hazFAun UL
na1d (MR) [ﬂ"ﬂlﬁ”@?’] B. oryzae, C. lunata Wa e F.
incarnatum AU 15 Wil§ finngaulsamumes
2184 NIUBIIN (2559) LLaxﬁuﬁ:ﬁﬁ@Tﬂwmxé@uLm
1 9Wug

3. msignidanegaulsa
NIWAUNIBNTAALAENLAZU T UANN
fnunusalsanuluiueslsamdasredinnfifaain
& Y ad A as <
11891 S. oryzae laelld 2 3% A TaWualasuIUARE
wazdsueandleiuanuses1ede lnanisilgnime
feRsNualaF LAWY 71 21 Fuuasnslgn
e HANIURITaSlanmNAnsNg Faus 2-48% Tne
WugHAMHIUUREe3lsANARA9AgR Aa WG NU6
PR o oo 2 o &
PULRE (2%) WASNUTNHANNTULTFIZA AD W]
Abhaya (48%) iafanTIaINATHNgAAlsANAR
1 1 o Y dld o % % 1
ANNLFN Wufdnanddnwefinuniu dun DH103,
N949, 0-39 NULWILWET, WALAL WAZ N6 AulRe &
AN A lTANARAAN WINAL 3.8, 7.0, 4.6, 8.4 LAY

Figure 1. Morphological characteristics of Sarocladium oryzae isolated from seven provinces of

Thailand. A: colony characters of 20 isolates on PDA and B: conidia and conidiophores
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The symptoms on panicles and flag leaf sheaths at 21 days after inoculation by spraying with

spore suspension in each rice varieties. A, J: control, B: Pathum Thani 1, C: FL496, D:
IR62266, E: DH103, F: Mudgo, G: Abhaya, H: IR72, I: RD31, K: RD49, L: 0-39 Kamphaeng
Phet, M: 41 Puang Soong, N: Khao Pra Pat, O: Puang Kaew, P: RD41, Q: RD6 short plant

and R: Pin Kaset 4 (susceptible check)
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Table 4. Disease severities, levels, disease indexes and phenotypes of each rice varieties react to the fungi by spraying with spore suspension

(21 days after inoculation)

Bipolaris oryzae

Curvularia lunata

Sarocladium oryzae

Fusarium incarnatum

Dirty panicle disease

Sheath rot disease

No. Variety names
%Disease Disease %Disease Disease
Level Phenotype Level Phenotype Level Phenotype Level Phenotype Level Phenotype
severity index severity index
1 Pathum Thani 1 2 MR 2 MR 1 R 35 3 31.4 MS 245 3 227 MR
2 FL496 1 R 1 R 1 R 38 3 30.6 MS 45 4 38.3 MS
3 IR62266 2 MR 2 MR 1 R 40 3 38.6 MS 35 4 20 MR
4 DH103 2 MR 2 MR 1 R 5 1 3.8 R 245 3 20 MR
5 Mudgo 2 MR 2 MR 1 R 39.5 3 34.8 MS 24 3 30 MS
6 Abhaya 2 MR 2 MR 1 R 48 3 42 MS 42.5 4 32 MS
7 IR72 1 R 1 R 1 R 20 2 14.6 MR 245 3 213 MR
8 RD31 1 R 1 R 1 R 20 2 134 MR 25 3 227 MR
9 RD49 1 R 2 MR 1 R 12.5 2 7 R 24 3 20 MR
0-39 Kamphaeng
10 1 R 1 R 1 R 7.2 2 4.6 R 25 3 214 MR
Phet
" 41 Puang Soong 1 R 1 R 1 R 19 2 12.6 MR 28 4 243 MR
12 Khao Pra Pat 2 MR 2 MR 1 R 26.5 3 20.2 MR 275 4 231 MR
13 Puang Kaew 2 MR 2 MR 1 R 13.8 2 8.4 R 29 4 20 MR
14 RD41 1 R 1 R 1 R 46.8 3 336 MS 36 4 30.7 MS
15 RD6 short plant 2 MR 2 MR 1 R 2 1 14 R 24.5 3 20 MR
16 Pin Kaset 4 - - - - - - 91 5 88 HS 51 5 44 MS
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Table 5. Disease severities, levels, disease indexes and phenotypes of each rice varieties react to the fungi by dropping with spore suspension

(21 days after inoculation)

Bipolaris oryzae

Curvularia lunata

Fusarium incarnatum

Sarocladium oryzae

Dirty panicle disease

Sheath rot disease

No. Variety names %Diseas
%Disease Disease Disease
Level Phenotype Level Phenotype Level Phenotype Level Phenotype e Level Phenotype
severity index index
severity
1 Pathum Thani 1 2 MR 2 MR 1 R 35 3 30.6 MS 25 3 214 MR
2 FL496 1 R 1 R 1 R 65.7 4 56.2 S 49.5 4 40 MS
3 IR62266 2 MR 2 MR 1 R 73 4 66.6 S 28 4 227 MR
4 DH103 2 MR 2 MR 1 R 15 2 10.2 MR 24.5 3 20 MR
5 Mudgo 2 MR 2 MR 1 R 67 4 52 S 45 4 1.7 MS
6 Abhaya 2 MR 2 MR 1 R 79.5 5 68.2 S 455 4 37.3 MS
7 IR72 1 R 1 R 1 R 68 4 57.2 S 38 4 33.3 MS
8 RD31 1 R 1 R 1 R 55 4 418 MS 30.5 4 253 MS
9 RD49 1 R 2 MR 1 R 58.9 4 39.4 MS 35 4 29.3 MS
0-39 Kamphaeng
10 1 R 1 R 1 R 25 2 12 MR 25 3 244 MR
Phet
1" 41 Puang Soong 1 R 1 R 1 R 63.6 4 43 MS 34 4 31.7 MS
12 Khao Pra Pat 2 MR 2 MR 1 R 35 3 252 MS 28 4 253 MS
13 Puang Kaew 2 MR 2 MR 1 R 23 2 17.6 MR 32 4 253 MS
14 RD41 1 R 1 R 1 R 50 3 44.2 MS 425 4 38.7 MS
15 RD6 short plant 2 MR 2 MR 1 R 4.2 1 2 R 25 3 24 MR
16 Pin Kaset 4 - - - - - - 95.5 5 91.8 HS 63 5 52 S

(2952) €21 - €11 :(1)gE s¥RUILLMELL



a > 1 [l @ ¥ aa %’
ﬂ'l‘é'ﬂ‘i'zLNuﬁ’l'lNﬂunI'luﬂ‘atiﬂﬂ'lﬂclU LU wazlsaluanaesdnafitinanL@as

NANA

Sarocladium oryzae

W ri

(o} D E F G

SAARAEAR

|| |

R J K b M

E -
-
~h
0 mem—

TV —

Figure 3. The symptoms on panicles and flag leaf sheaths at 21 days after inoculation by dropping with
spore suspension in each rice varieties. A, J: control, B: Pathum Thani 1, C: FL496, D:
IR62266, E: DH103, F: Mudgo, G: Abhaya, H: IR72, I: RD31, K: RD49, L: 0-39 Kamphaeng
Phet, M: 41 Puang Soong, N: Khao Pra Pat, O: Puang Kaew, P: RD41, Q: RD6 short plant
and R: Pin Kaset 4 (susceptible check)

Fifteen rice varieties phenotype MR-R

(Bipolaris oryzae, Curvularia lunata and Fusarium incarnatum)

Spray spore suspension Drop spore suspension
on panicle in leaf sheath
T T
| Rice varieties phenotype MR-R to Sarocladium oryzae ‘ | Rice varieties phenotype MR-R to Sarocladium oryzae ‘
| Dirty panicle disease M Sheath rot disease | | Dirty panicle disease }J—‘ Sheath rot disease |
1. DH103 1. Pathum Thani 1 1. DH103 1. Pathum Thani 1
2.IR72 2. IR62266 2. 0-39 Kamphaeng Phet | 2. IR62266

3. RD31 3. DH103 3. Puang Kaew 3. DH103
4. RD49 4, IR72 4. RD6 short plant 4.0-39 Kamphaeng Phet |
5. 0-39 Kamphaeng Phet | 5.RD31 5. RD6 short plant

6. 41 Puang Seong 6. RD49
7. Khao Pra Pat 7. 0-39 Kamphaeng Phet |
8. Puang Kaew 8. 41 Puang Soong

9. RD6 short plant 9. Khao Pra Pat

10. Puang Kaew
11. RD6 short plant

Figure 4. Rice varieties with moderately resistant and resistant to rice dirty panicle and sheath rot

disease caused by Sarocladium oryzae
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