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il 1 M 2 o1 2 — 2% W 1*
T R A 2 R R R R S R P R SR R (), KRBT AR, UL K, SRS 611130; 2HE 4 oh Ak 56 R 41 2 20
H R NI AR R A A0 T B M E s s, SRR, #M 225009

W®E  /KIE(Oryza sativa)2 {5 i S Z KRB AR, (E R0 A SUR i 4595 75 7™ 506 T KRG 97 B AL 5T, 45 3RIE T
FAFME LN RE R . % RKBIURGHE. ETURER . Wos TV T A AM A, R KRN &
AOREIR & 22 B+ EEIE M. AEFPFO KRB BIRA TR, T RIURALELHT FOM & b A R R8RS . 1%
SCVER T /R FE A BN LW 5 45, 7 B SO 2 RE Y B W)V S e 5 T A o R B IO R e 1R 8 RE T i, DABOKRG
Sy BRI (R . Z R SR A B R AT B I SORR S 1 25 RE T 1%, AN AT 38 KRB BRI T R U BB A
MRt Fe st 2% .

XA KAE, RN, SUROW, PURTESEE
WHE, FRA, BEY, KFEW, RE4E, LR, BRER (2020). AR REE R M SO G E T %, Y% 55,

577-587.

AR A N DA AE A AR R Y o 2k, e 4
e T r kR e LA 5K & . JKFE(Oryza
sativa){E AT IR EEY), AL —F N4t
F A, H T (FEIE 0 A1 SR ) 45 PR 25K 0 i 45 7K
FE = B R, AR A P R B Rk, ™ E A
217 KF4 7 (Dean et al., 2012; Li et al., 2019; &
FLaE%E, 2019). FRIRBFON “OKREEE” , fERE
IKAB RS X IR AR %, 2013201 74E 4R 1 16 S 1
FEIA7.5%107 hm?, K FG 10%-30%, A I
X E & Al (e, 2019; M1E T4, 2019). LU
— G R AT Ad KRG U 10%—-30%, 77 E I i
50% (Zheng et al., 2013). UT4EK, Bl RS FF L H AN
T R AT S R T R (A, P 1R SR 9 R R
AWrE R, Gl kA S EE HiEnE(Wang et al.,
2015).

FEIELI R SOR 35 )& T B . RIS i T %8
B 857 i (Magnaporthe oryzae)sl g, 7E/KE&4:
HIRIR R B LIG TT 2k, Fork DA RV Ay
B o REIELI B DA 22 AR o A 1 1 TR A 1 B
FEE LA, fEN T —FMERE. R EEARE

W H #9: 2020-05-28; 252 H #1: 2020-07-21

SRR A E R L WA A S R 4
AT B T AR G ST R 5 37 3R B R GL T 22 39 T
I 25 A0 R A 2H SRR 7R KR TR S B T 55 (Wilson
and Talbot, 2009; ¥ %455, 2017). Sk EUW &
NSLKE 22 %% 1 (Rhizoctonia solani), % B LA B A% 5%
BRARTE LB A . IREE R IE BT, R A% K H R
2242 KRR BTN, I DLB 22 AR [al R ik 3 it 4 5
Hedhiy ke, G RSt o BEAIE R R AL
A3 5 AR R [ 1 1 S P B R AR SR
S U SURE 9 A ) B R i R R R R ) O
I (22~ %%, 2010).

SEERAE B, 298K FEHU B2 IR AL B Fhrboin DL
FH, AR AT A fE B A B A S . K
LK, BREABN T KER A 7, NEREE
HE IR R AU SRR, R S T AR R SR B Bt
TS E b, RGN R TE F s R X T B4R
SEE . AR, HH T T I RRE 8 2 B PR R A f
SRARBRE, 0z A v B AR e, AT AR B A B N
FRATE Ik, S EUR =R X PR S e B A AT
. A, B RRER L — MO B R R X, Bl

KA H: E5 E AR 4 (N0.31825022, No.31871920, No.31872858)FIVL 7 45 & AU & H &I (BLALA& L) (No.BE2019339)
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TR EAEAE AR 987, PRI 5O B AE LR fE b
M LA T e (WRAR SC5E, 2015). il R /KRG B 3
AN B FERI LS 7T R, DL AT b iy . — 3%
PESEIFAE T2 N I F P T, AR
T OKREREIELIA AN SR IO N TR 2 58 T i S A,
HFATZ%,

1 SCEerst

TEIE% 1 (Magnaporthe oryzae B.C. Couch)lytrifk
W FkGuy11, S5 i (Rhizoctonia solani Kiihn)
AT IRBUR E MRYN-7; /KHE(Oryza sativa L.)#
RGP 2y 8% P LB [ SRS R0 SUR i S TR ol

Lemont.

2 W

o FHanMeA 1%, (oat tomato agar, OTA): itk
#iti(fresh tomato) 1 i & #6572 fi (oatmeal).

o BDI/): L4 % F% N (potato dextrose bro-
th, Cat No.M305-02).

e Sigmailifl: 6-F % I L4 (6-benzylaminopurine,
Cat No.B3408).

o ET AW &AM (peptone, Cat No.A50-
5247). B4 RFHZH Y (yeast extract, Cat No.A515245).
fi% 2 1 /K fi# 4 (casamino acids, Cat No.A100851).

#i%i 9% (glucose, Cat No. A610219). & 1L4H(KCI, Cat
No.A100395). st 7k (MgSO4-7H,0, Cat No.
A610329). s — ST (KH,PO,, Cat No.A501211).
) % (biotin, Cat No.A100340). #4i4: % B, (thia-
mine, Cat No.A500986). 4i*t % Bg (pyridoxin, Cat
No.A600797). 4E4: 2B, (riboflavin, Cat No.A600-
470) . X 2 3 2K H 2 (p-aminobenzoic acid, Cat
No.A500039). /il # (nicotinic acid, Cat No.A610-
660). Bila 4 H7K (ZnSO, 7TH,0, Cat No.AB02-
906). MK (HsBO;, Cat No.A100588). S fL4dVT /K
(MnCl,-4H,0, Cat No.A500331). Bl I &%tk (Fe-
S04 7H,0, Cat No0.A501386) . & 1t &i 75 /K
(CoCl,-6H,0, Cat No.A600316). T4 F.7K(CuSO,-
5H,0, Cat No.A100330). % — /K (Na,MoOy,-
2H,0, Cat No.A610358) . i fi§ ¥4 (agar, Cat
No.A100637)LL K& 3720 (Tween-20, Cat No.A100-

777).
o F iRk AHIRHN(NaNO;, Cat No.S817996).

3 RAES
A T A 7 1 -
4 UEBEE

o B S Bt TRIREIRIR IR . iR R KR
WL TAEE . BB, W INESE A TRRE.
L TR A SO B A A % T A A A AR

Table 1 Reagent formulation used for culturing Magnapor-
the oryzae and Rhizoctonia solani

Solution Composition Amount
20x Nitrate NaNO; 120 g
salts (1 L) KCl 104 g
MgS0,7H,0 10.4 g
Vitamin Biotin 0.1g
solution (L) pyridoxin 01g
Thiamine 019
Riboflavin 019
p-aminobenzoicacid 0.1g
Nicotinic acid 019
Trace elements ZnSO47H,0O 224
(100 mL) H3BO3 119
MnCly4H,0 059
FeS0,7H,0 059
CoCly'6H,0 0.179
CuS0,'5H,0 0.16 9
N32M004'2H20 0.15 9
CM agar Glucose 1049
medium Peptone 29
(1L, pH86.5) Yeast extract 19
Casamino acids 19
20x Nitrate salts 50 mL
Vitamin solution 1mL
Trace elements 1mL
Agar 159
Oat tomato Oatmeal 40 g, collect the
agar (1L) liquid filter after
boiling
Fresh tomato juice 150 mL
Agar 159
PDA medium Potato dextrose broth 24 g
(1L Agar 209
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o ETIREM: LRI, 1. MHITI. BB
FIALAS S MRRETE . BRI B . MmBkiT 3R
TSRS, B, BB, EAME. EHYA.
JCH AR #110.8 mm & B LUK i FITE 7 (65 em (K)x
23 cm (%5)x18 cm (7))

o B ZEFT SUM: o T P 508 E I AR
Mokt e dfid, FREIANEMmEE=E,
ZEHBASRMES . TRIG A AN B WA A
MEZER K. %8, B9800 mmx400 mmx800 mm, Hi
AT 20 mmx20 mmES & SAEPHE T . HEZE 1)
AN TET A To 18 78 DA SR v B (PT FH Jrie [i E, ELANRE 58
AEE); BRI AESE B TOKIRAT emfFEE N,
FRMK. %, HN925 mmx625 mmx140 mm. 25
FFR R E K. 5. & A 340 mmx270 mmx
130 mmi ¥k . FLEN15 mmiiRE4e. LR
EIRG ARTRAE AT 7 IS KR IB24/N 6, E FRIEAC
1] 2 FE SC ik (Yoshida et al., 1976)FT iR 77 o

5 SWHE

51 KEYEHABEEENNEERNEEE

&)y B S 2 R A A AT E AR P iR O
773, HA R B IR AR AT e, TR
ORI J5E i o FEI ) 5 500 3 AN R b, T ELJE L A
FHA R R 7K it ot e A i o v 26 B /IR, R B L7
il 1t 565 5 AN R KRS b B BRI B

5.1.1 SCIRE

(1) HEEIKRELEIAM R 75751 (8] & Fetth I,
RlorK . %50 cmx5 emfFAE/NX, BEASN X E R
3050 f: 2 b PR K AG PP 1 (EIMA), R B
BRI . R4 K F DY A RS e (B
1B).

(2) WA B R AT R PR AR AP AR T CMET FR
g, 25°CH MR IEFRE-T K5, M B %0 % V) B 1%
0.5 cmf B 223, P TR ICMEE 772 |, 25°CH
7=(E1C).

(3) MRS 15 CMES IR b (159800 1 T 7%
A K B BRI (97 °K), IMA3-5 mLEH K, H
TRAT RN B L2 AT T AN B, IR, B R
1£9 e AL = AR, AT 51T, 25°CHt

B KAERE SO vk S T 579

MR IR2 K

(4) Pof: FIRRAEHERRI R AR M R E R 22, e
P TE B K b e, e FHORUJZ 20 A i 45 97 1L,
25°Cot K 77 2-3 R (E1D).

(5) il & flEW: FILIMAS mLKEK, ¥ FHEIRE
R AT, EIENEERER. RAENERT
W, N TR 2 10%4 - mL,

B1 KBS PR B AT PO A e R S AL B

(A) WK LA/ NXEFOKFEFF; (B) AEK2 M40 KA
(C) CM PR - IrFE093 B B8 V& (D) 7 A P= Al PR LA &
FEIELTR B () WK/ X G 25 e Al Bl (F) #EF6R )5
FRIELI [ B I DL 5 (G) AKRE P b7 A 1 gt 28 27 4 T 975 5

(Bar=1 cm).

Figure 1 Spraying inoculation at rice seedling stage for
evaluation of blast disease resistance and typical rice blast
symptom

(A) Sowing rice seeds on seedbeds; (B) Rice seedlings
grown for two weeks; (C) Magnaporthe oryzae colony
grown on CM agar medium; (D) M. oryzae sporulation on
oat tomato agar medium; (E) Inoculation of rice seedlings
by spraying spore suspension; (F) Development of blast
lesions six-day post inoculation; (G) Typical blast lesions
formed on rice leaves (Bar=1 cm).
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(6) HAIWE e HABMEB R EM T, A
Tween-20 £ 4K E0.01%, 48 5 Wi & 0 T M 8] &
KLA14RIKFES T (EIE).

(7) PUBMES R BeRl G 5-7 RIFUE R (K1F), SR
“ORTE it P R L P A E S PR H R AR
(AN SR E R M AT IR AENY/T2646-2014) H B
R R AR AE (R 2), TP KFEPUEE . JK
o K FER LB R B R A i, 7 A TR () &7 B T
BE(ENG), Bt g 2k, KA W2 M S AR
T, RSN M EIRIE, RSN E ik i
B PURMEHER S, R RGeS TR
FBRUR N, 175K H R VEAI AR T, o8 A B ™
AR SR R

512 FEZEIW
(1) RS A K P 464 . £ H429 em
]2 KTGL R 1 b

Table 2 Grades of blast severity of rice seedlings

Disease Resistance State of disease

score level
0 High resis- No blast lesion
tance (HR)
1 Resistance Only needle-shaped brown lesion s-
(R) pots
2 R Slightly large brown spots with dia-

meter less than 1 mm

3 Medium re- Round or oval gray lesion which
sistance  shows brown edge and appear dia-
(MR) meter between 1-2 mm

4 Medium su- Typical spindle lesion which has leng-
sceptibility th between 1-2 cm. The lesion is us-
(MS) ually confined between two veins of a

leaf and the lesion area occupies less
than 2.0% of a leaf

Typical spindle lesion whose area oc-
cupies the leaf area between 2.1%—
10.0%

6 Susceptibi- Typical spindle lesion whose area oc-

lity (S) cupies the leaf area between 10.1%—
25.0%
7 S Typical spindle lesion whose area oc-

cupies the leaf area between 25.1%—
50.0%

8 High sus- Typical spindle lesion whose area oc-
ceptibility cupies the leaf area between 50.1%—
(HS) 75.0%

9 HS Typical spindle lesion whose area oc-
cupies more than 75.1% of the leaf

area

[FJCMEE F52 HL P L, FEIE A 1 e 1 AR K R BN T
R, BT 5 BRG] B A R 7  r
fOry, 5 2 Am s AE L, DU T 3@ 0RO I T
R 1.

(2) MRHEEEF K FEA ) E = 1 0 3 At #E S 77 L1 AR
FAE & N B9 emPIrE R RS S A f 1
T, A% 250100 mLIf10°%4-mLT R, fit
2£110-20 7K FE PP AE /N X W55 25 42

(3) Ty b 7 =2 v =5 BAEC B o Rl e 1R B VR B
HlAF G, TRAE2/NET A, DAkE G i B ) [R) 0 KT
A o

(4) FEIEAFE HH ()42 Fob i) 5 28 S H REANVE ORI . $Ep
WIE N HER B G AT, DAk G H 6K A
I PRI P, FE ST R e P R R RIS A

5.2 KBS EMMZRBAESEMNBEERTIE
£E

KRGSy BE LA B it P B RO M, — R A KA
OYBEREI S, PRI PR AT HL A A, EE AR
LR PR ARG AL . RESUR A A A2 Sl RERN T, ZKRE A
SR ER A, RS R IE, T R B
o B s o I I 2R A O B PR R 5 R A A
SR PUE, TR A R 73 BESIAN 2 RS Bk 2 5 T
1%, S SEDLYUR S AT RO & A SR pU e A S -

521 SLREE

(1) BRI KFEREL: 32 885.1.1755 BTk 77 V2 dE & K AG 4
BRRL . BB R A KA H B AR, 25D
X217 FRAT12KRRE A H, H AR IR H . A5k A
A K Sy BERS AR ATV AL, DA% Rk
Fad K B 2 e, DL e B

(2) M FEIR I W e M. #1851, 171 fr ik 7 v B
FERGRUR T, I 2 W 2 N 10°4 -mL ™ (R A B0 T
B

(3) EGT B IR GT A R i B RS RN 4 BE AR I
IKE AR ZEAT IO B (BI2A), B/ X H A AT 128k
FRREF 3N BEMZEF, BEFEN D1 mLE
W A Zo R K R AR, R S 5 2 TR B B KRS
R Z5-10 emik, WA EE NFE 25 JeiB AL
(F3A), BHELHBHER.

(4) WS B b O o B R U S e R S 407
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KB (KI2B), 102 AR S $ 0 a7 s R
TR P AR FESUR (BI3B). M KRG R0
TR PUE S 5E 5 PP BORRURE " (K JL b (R 2) % 5E
WP A RE SR, R s B S B AR A 2 3 o R (R
3) 45 € RESUL (K SO RS

522 FEZIR
(1) JEIRAERA AR . o T /K RS RS Ie05 v S 4
A BRI B A R T, MR KA S

B2 KHE 7 BE BRI S HEAh RS 9 11 A PR R
(A) 7y BEREIIVESHER 4, (B) FHE K.

Figure 2 Evaluation of leaf blast disease resistance by
injection inoculation at rice tillering stage

(A) Inoculation of rice sheath by injection of Magnaporthe
oryzae spore suspension at the stage of tillering; (B) Blast
disease symptoms in the rice leaf.

B3 /KRR St A 3 11 S R SR IR
(A) KFEE RS HEA; (B) RESURRAIR -

Figure 3 Evaluation of neck blast disease resistance by
injection inoculation at rice booting stage

(A) Inoculation by injection of Magnaporthe oryzae spore
suspension at the stage of booting; (B) Blast disease
symptoms in the rice spike.

B KAERE A SO Ve % 77 581

W, THRIG RN 1]

(2) 7K FH [k 7 B 6 G (o IR IRL I A 245 9 ARl s
MR E R ARG TIPS E AR, FKRE RN Y ] gk
Ge T RE R PR A 24

53 KIEBFMHREBGEMNEERNIEELE

IR T AR A KRB I, 75 SEBB KRG 1% B W B I e 4
BENAMIREN 27 EHEVE T o T R KR it o 2 B 11
HUBREREE % 53¢, WCAE SIRAEN AR 1 3R B2 PR BE 0 7
IAFAEZE ST, FEWUESRE A 3 PR R R 4 e A
HERff o KRR BRI R, REIRIW B AN 0 R AR
BRI ATHEAN KRR, AT 7K e % B ) 2 e o o 42
GEMIREASEH, 3& T KPR R A S AP

53.1 LIS

(1) BCHE6-"F 2 FENE MK IEM: B E pH7.01110 pg-
mL™" 6- L ES AW, R E EAR9 cmE R R
m, &Em#y30 mL.

(2) MERIKFEE RN B UK & DY 7K FE 4)
1, A& A — AL BT K6 emirt B, 10 pL
Sk R A, BRR1.5 emBUR1IR, &R
3N R B A5 1 (BAA) . SR JE B O I, f
FOFVR T6- "R FL e K I K K T, R 0L & 6-8
R R (E14B).

(3) W HIEM: SIEE.A 17 ik i FE ] 45 R TR o
TR, HRRERIREE10-mL, % .

3 KTETHRUI SRR 2R F Oy SR

Table 3 Grades for evaluation of single panicle loss by rice
blast disease

Disease State of disease
score
0 No disease symptom
1 Blast disease symptom appears in primary or

secondary branch of panicle and leads to
less than 5.0% yield loss in each spike

3 Blast disease symptom appears in rice rachis
or spike neck which leads to 5.1%—20.0%
yield loss in each spike

5 Blast disease symptom appears in rice rachis
or spike neck which leads to half-shriveled
grain and 20.0%-50.0% yield loss in each
spike

7 Blast disease symptom appears in rice spike
neck which leads to shriveled kernel and
50.0%—70.0% yield loss in each spike

9 Blast disease symptom appears in rice spike
neck which leads to more than 70.0% yield
loss in each spike
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(4) BRI A FI10 pLi B iasEs uL
Fc il e v, TR A kA Ak (B14C, D). 2
serefa s LoPEs, B F25°ClEE IR 4.

(5) MEER G HL: b R A B AT 56~ L, 552
KA BAG, 1£25°C N 14/ IR/10/N i 2R G i B
4-5%.

(6) PUBMELER: VEWSAATTPTIR, TR IR0 9 BT
SYETL, B g R IR A, sk A IR E,
AMNE R B (FIAE) . LR IRIE Nin A, &5
BEKE, Suih204 DL i B (13548, 1K RS
PURPEFRPR -

532 FEEIW
(1) FRM KRG R BRI T R — 8. N PRIEK

B4 AKFEES AR R 1K) AR H o B R I i 9 B

(A) RA10 pLAE Rk H51.5 omiiZ B2 BT /K F i
F; (B) B 5 EE T T IL6-BAK T H RIKFEH Fr; (C)
XPRRAT 7 BEAT RO A (D) mU H R S5 HKAE
(E) /KFEM F EBiEE(Bar=1 cm).

Figure 4 Evaluation of blast disease resistance by ino-
culation of detached rice leaves

(A) Punching detached rice leaves using 10 pL pipette
tips with 1.5 cm scale; (B) Rice leaves put on the surface
of 6-BA solution after punching; (C) Inoculation of punc-
hed leaves by spotting spore suspension; (D) Rice leaves
inoculated with spore suspension of Magnaporthe oryzae;
(E) Blast lesions formed on detached rice leaves (Bar=1
cm).

A P 4R P — SO R0 A R R RE 28—, ML BTHL
IR BRI ) — B ALK - (18— BN i) -

(2) BA IS e G ) 2 KA I P o ER T ZKORE DG S g
AR, FishE0i /R, B kKR A g %
1 BRI AR -

5.4 IKIESTEEHALFE IR E EHEMEE

FTIR) 5 R, KRR SRR (4 58— & 35 iy Vet 5
FEAE S BER Y], DMRREE AR . vl Sl & H
IRRE AN BE R BLVE S e A5 R, £ IR AT 4L
R RN TR S e I, 75 48 7 BEAR AT S il A
BEAh, 5 RE 3 B A 3 58 R 1 [ SE PR R, O R
& e AR 2030 K A I HEAT - 1207 iR
EHTAET MRS HEZERARKR, HXEM
JS2FHARE VP 225K s IR K R A

541 SLIGHERE

(1) FAEKFEMRL: B0 KR RN B MK T30 &
2, BANESME3T, BITAMET 128, PiEATH
HRITORREL A B T4, 0 B, (R
R REHTEL A 2577, B A 2 2 R 1 I e P T
FIEH /KRG H 220%.

(2) BEFRGUR B Fa UG B R SRl T PDAS 7%
3E, 28°CHI PR F2-3 K5, F1HE LI HL 1R
ZHIPDAR:F:3E, 28°C MRS FE 72K .

(3) il £ SURG I T A B e A0 #60.8 mm & 1A B2
(EIBA)BT N K1 em. %2 mmifK K, MANEREAN
9 cm ) FE B IR ML (EI5B) . 78 K B J 1155 3% 1L 3 i
A6 mL PDBE: FRIR A B PRECE AR 8 mmit B
B, B KRR 6 iR IR L, 28°C R
R R IR, K RIMAT B 22, B0 AT AR R
W(EI5C).

(4) BURK B HE Rl S H 700 5 1 B IR B SR P R ON T
i, TKFE G BEAR AT HER P SR B AR o BT8R
BRI N KRG £ AT E B N3 RL TR 1 em
Ak PSS (15 3 ) AL I (EIBD) o RS, 20 AN
AR, AR AT E E T 0. RERROKFEHEFI 3
T BE, Bl H ) RFE2-5 cmik /K2 (EI5E).

(5) SUME R BLIE VP : Tl 5 £ 30 s 1 Aot i 1
VR LU K R DL (BISF, G)o KR4 IR
PR, X ETA A R BERI AT, LU SR

© 0000 Chinese Bulletin of Botany



TEIGHOR VPN TR 7o A IR AR PRI HR AR I,
DL IR 590 B B 1K) 34 ZE AT 0 1) 1 B0 B s A 2
PRI, Rt — P ARG 3N E R R it 301

B KAEREL SO ik S T 583

( ﬁ*j_ T% j:lél‘ %ﬂl =(9ng+8n8+7n7+6n6+5n5+4n4+3n3+2n2+
1n1+0no)/ONx100) T+ 53k 1F . 3N, no_o & B Al 44
(1—9)541’\?%%5( N B A AR U 2 1) s 70 BE A T

FERRET 2 2R, RFRMBL SRR S CURTE W0 53R 34> d R of 80 301 bk 1 1 29 1 15
TREBE NI TR AR I, BEAR A 1 IR BR IR A 50 4L, uﬁt%%maﬁjmrp/%a@rrﬁm&o

N I)W!'///
o

y,

P~

BE5 7 BEII/K R SUR R ) (A B e i 2 8

(A) 0.8 mmERELUARE; (B) A i SUR A B 22 FI AR B 4 A (LA T I PR A B A0, (C) R B B 4 1o 1 22 1) S AROUL N (D) 8%
TARERMIRN B LT SR 3 ; (B) ARG BEIIH R N THERD; (F) & BOKAE M ffLemonti il 5 11 R IR I 9 R 15 10 (G)
e KRR it Lemontiii A% 5 30K R 17597 JRe 1 1L

Figure 5 Evaluation of sheath blight disease resistance in field by using wood veneer inoculation method at rice tillering stage
(A) Wood veneer with a thickness of 0.8 mm; (B) Wood veneer colonized with mycelia of Rhizoctonia solani (hereafter named
wood inoculum); (C) Mycelia of R. solani on wood inoculum observed by micrograph; (D) Wood inoculum was put into inner side
of the third leaf sheath from up to down by tweezer; (E) Rice plants in the field at tillering stage used for inoculation; (F) Sheath
blight development in the highly susceptible rice variety Lemont at 11 days after inoculation in the field; (G) Disease symptoms
of Lemont at 30 days after heading in the field.
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<4 ISR % I PPN bR
Table 4 Rating scales for determining sheath blight disea-
se severity on rice using field inoculation method

Disease Sheath blight severity
sore
0 Plant healthy, no symptoms
1 Lesions mainly restricted to the emerged portion

of sixth sheath from top on the culm

15 Lesions extending to lower 1/2 of the emerged
portion of fifth sheath from top on the culm

2 Lesions extending to upper 1/2 of the emerged
portion of fifth sheath from top on the culm

25 Lesions extending to lower 1/2 of the emerged
portion of fourth sheath from top on the culm

3 Lesions extending to upper 1/2 of the emerged
portion of fourth sheath from top on the culm

3.5 Lesions extending to lower 1/2 of the emerged
portion of third sheath from top on the culm

4 Lesions extending to upper 1/2 of the emerged
portion of third sheath from top on the culm

4.5 Lesions extending to lower 1/2 of the emerged
portion of second sheath from top on the culm

5 Lesions extending to upper 1/2 of the emerged
portion of second sheath from top on the culm

5.5 Lesions extending to lower 1/4 of the emerged
portion of flag leaf sheath from top on the culm

6 Lesions usually coalescing and reaching to lo-
wer 1/4 to 1/2 of the emerged portion of flag leaf
sheath on the culm

6.5 Lesions usually coalescing and reaching to lo-
wer 1/2 to 3/4 of the emerged portion of flag leaf
sheath on the culm

7 Lesions usually coalescing and reaching to up-
per 1/4 of the emerged portion of flag leaf sheath
on the culm

7.5 Lesions usually coalescing and reaching to
lower 1/2 of flag leaf on the culm, the flag leaf
presenting semi-rolling or <50% flag leaf tissues
affected

8 Lesions usually coalescing and reaching to up-
per 1/2 of flag leaf on the culm, more than 50%
flag leaf tissues affected

8.5 Panicle rachis and culm with brown streak and
becoming light brown, all sheath and leaf tissues
dead and drying on the culms, florets in lower
1/3 of panicle often not filling on the culm

9 Panicle rachis and culm dead and becoming dry,
severely affected culms lodging, florets in lower
1/3 to 1/2 or more of panicle not filling on the
culm
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Figure 6 Evaluation of sheath blight disease resistance in
greenhouse by using wood veneer inoculation method at rice
booting stage

(A) Rice plants at booting stage growing in flowerpots; (B)
Inoculation of rice sheath with Rhizoctonia solani wood ino-
culum at booting stage; (C) Rice plants growth in green-
house after inoculation; (D) Disease symptoms of suscepti-
ble rice variety at 21 days after inoculation.

Table 5 Grades of sheath blight resistance levels of rice varieties using detached-stem inoculation method

Relative lesion length (%) 0-0.15

0.16-0.3

0.31-0.45 0.46-0.6 0.61-0.75 0.76-1.0

Resistant level HR R

MR MS S HS

HR: &t; R §U; MR: i MS: gk S B9; HS: s

HR: High resistance; R: Resistance; MR: Medium resistance; MS: Medium susceptibility; S: Susceptibility; HS: High susceptibility
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Figure 7 Methods for evaluation of sheath blight disease
resistance by using detached stems of rice

(A) Inoculation shelves; (B) Inoculation of detached rice
stem by using wood inoculum; (C) Growth chamber con-
taining inoculated plants; (D) Sheath blight disease symp-
toms of the highly susceptible cultivar Lemont at three days
after inoculation; (E) Sheath blight disease symptoms of the
highly susceptible cultivar Lemont at seven days after ino-
culation.
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Methods for Evaluation of Rice Resistance to Blast and
Sheath Blight Diseases
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Abstract Rice is the most important crop in the world. However, rice blast caused by Magnaporthe oryzae and sheath
blight caused by Rhizoctonia solani are two of diseases, which threaten both yield and quality of rice most severely. To
ensure food security, it is very important to identify disease-resistant rice germplasm, clone disease resistant genes, un-
cover the molecular basis and apply them in rice breeding program. Accurate evaluation of the disease resistance of rice
is fundamental to both uncover disease resistance mechanism and improve resistance in rice breeding. Here, we describe
the common methods for evaluating rice blast disease resistance by spraying inoculation of seedlings with M. oryzae,
injection inoculation at rice tillering and booting stage, and punch inoculation of detached rice leaves. We also describe
the methods for evaluating rice sheath blight disease resistance by field inoculation with R. solani at rice tillering stage,
greenhouse inoculation at rice booting stage, and inoculation of rice detached-stems in growth chamber. We believe
these methods could provide useful protocols for colleagues who aim to identify rice disease-resistant resources, dissect
the underlying molecular mechanism and breed elite rice varieties with improved disease resistance.
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