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Identification and Evaluation of Resistance to Rice Blast in
Oryza rufipogon Griff. in Hainan Province

ZHAI Linan', TANG Qingjie'*,ZHOU Shizhen',ZHOU Bangji', YUN Yong'*, WANG Huijian', HAN Yisheng',
XING Funeng’, YAN Xiaowei'"’
("Cereal Crops Institute, Hainan Academy of Agricultural Sciences/Key Laboratory of Crop Genetics and Breeding of Hainan

Province, Haikou 571100;*Sanya Institute, Hainan Academy of Agricultural Sciences, Sanya 572025)

Abstract: In order to comprehensively evaluate and analyze the resistance of Hainan common wild rice to
leaf blast and ear neck blast, 2002 accessions collected from 11 different cities/counties in Hainan province were
artificially inoculated with leaf blast at the seedling stage in the field for two consecutive years in 2022 and 2023.
In addition, 995 accessions that had been pumped were artificially inoculated for ear neck blast resistance. 494
(24.68% ) were identified to be resistant to leaf blast, among which 7 were immune and 17 were highly resistant.
In the field, 1160 (57.94% ) were resistant to leaf blast, of which 24 were immune and 233 were highly resistant.
Out of 995 accessions that were tested for ear neck plague, 506 were resistant accounting for 50.85%, among
which 23 were immune and 136 were highly resistant. The results showed that common wild rice accessions in
Hainan were generally resistant to leaf blast or ear neck blast. The plant architecture in most of resistant
germplasms was semi-erect or inclined, and a few showed upright or creeping. Accessions with high leaf
distemper resistance were generally resistant to ear neck distemper after heading, and accessions with high

immune or ear neck distemper resistance were generally resistant to leaf distemper. A total of 128 common wild
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rice materials with resistance to both leaf blast and ear neck blast were identified and evaluated. Collectively, this

study provided a reference for the academic research and breeding utilization of rice blast resistance in Hainan

wild rice.

Key words: Hainan common wild rice;rice blast;resistance ; identification ; analysis
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Table1 Source and quantity of common wild rice in

Hainan
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Table 2 Evaluation criteria for rice blast resistance at the seedling stage of wild rice

gk RN HH BT
Disease grade Disease condition Resistance to rice blast at seedling stage
0 Toh Yufis

1 A RN 1 X

2 LEPNGEEZ)E

3 TR A TR I A B (/N BE , 1 2548 10, S BE B4R 29 1~2 mm it

4 AT RTHE, 4 1~2 mm, 85 5 R TP 2% k2 0], S 3w i <2 % i

5 SWRYTHE S B0 TR 5 HE 2.09%~10%, 7 10%

6 WRLFBE R B 10.09%~25.0%, 7% 25.0% &

7 ST g T 0 TR 1Y EE 25.09%~50.0% , 7 50%

8 SRR T I TR E>50% [

9 AR A AT
#3 FERMRTREIURITNITE
Table 3 Evaluation criteria for panicle neck blast of wild rice germplasm resources

gk AR FESUEHTIE
Disease grade Disease condition Neck blast resistance
0 Jehk ke

1 RF<1.0% [0

3 1.0% < AHi4<5.0% it

5 5.0% < KIiH<25.0% it

7 25.0% < K3 #4<50.0% &

9 KIiHE > 50.0% [

2 HER59H

21 BHMEATEMGEETEER
WA IO T B S E AR, 2002
i A A TR, TR BRE 494 3 (1

2.40%) , Horp g 70y (15 0.35%) , mde 17 4y (O
0.85%) , L 470 13y (5 23.48%) . B A1 KL 306 147
(7 15.28%) , Hirp %258 403 (15 12.89%) , =y 2% 48 ffy
(524%)(F4. K1), WX EEHHETT LA R
3 A A e b T
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Table 4 Identification results of artificial inoculation resistance to leaf blast at seedling stage

R Bk Resistance R TS EREH
Materials s M EPiHR - 3R HHIMR S EEHS R S Average resistance level (%)CV
{lig 7 17 470 1202 258 48 494 306 4.29+1.25 29.17
Number

i kb (%) 0.35 0.85 23.48 60.04 12.89 2.40 24.68 15.28

Percentage

IM: Immunity ; HR : High resistance ; R : Resist; MR : Medium resistance; S : Sensibility ; HS : High sensibility ; The same as below

EREIM EPLHR HTR HHIMR &S
E1 R R R AL

Fig.1 Antisensitivity of test material
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AR TP A3, 2002 453 1 T 3 3 B AR AR A L R 2
A EAL A 33840, 2 B AL R 977y, WUREY 436 175, )

x5 BEPEMHEAIEMEERSRER

BHI251 fy o Ho BT BT RL 78 1 7 23.08%,
PR RIBTER R 261 43 7 26.71%, R BT
BE 113 0 5 25.92%, ) & B B PE M ORE 42 17 o5
16.73% W LAFE 2 BT BIBT AR s,
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PER ZEFF AR K AR BOIR O, DLZEFT M B Ml i, /T
1590 BT, 15°~30° 4 2 B HY , 30°~60° 4y fili
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Table S Resources of immunity and high resistance to leaf plague in seedling stage

2022 49

RS LT
R e W R

Nri% é}fff Cjifn Gi:il?h‘iit 2022 disease 2023 disease . Highest LeaAf blast if:::g?:;:
grade grade disease grade resistance and rating

1 1-32 I Hor 0 0 0 it /

2 1-43 T BT 0 0 0 o /

3 2-14 jiAn| HHA 0 0 0 Yz /

4 24-26 jiAn| ST 0 0 0 Yo /

5 24-28 H FHET 0 0 0 s /

6 25-27 =] fiiAt 0 0 0 o /

7 76-6 A ST 0 0 0 Yoz /

8 5-4 I HEAT 1 1 1 =i /

9 5-10 A KT 1 1 1 (=i /

10 11-3 ANl R 1 1 1 =X /
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No. D Origin Growth habit 2022 disease 2023 disease . Highest Lea'f blast blast grade
grade grade disease grade resistance and rating
11 24-29 a3} BEHA 1 1 1 [=En /
12 25-23 E iRk 1 1 1 (SR8 /
13 52-14 I ESEA 1 1 1 5 a7
14 52-26 8] LEAT 1 1 1 Pt e
15 56-6 HT [ENA 1 1 1 L T
16 56-16 AT Eir 0 1 1 (=L /
17 56-19 I Eir 0 1 1 [SEn /
18 58-5 Ty Hor 1 1 1 5 Bt
19 62-4 T BT 1 1 1 [=E it
20 70-4 Vil ESERYA 0 1 1 [/ SRE7N
21 71-21 biselal HAoL 0 1 1 (SR8 /
22 72-14 ml HAL 0 1 1 [=E0 /
23 73-9 SRR EERYA 0 1 1 bt [
24 79-22 I S 1 1 1 [=Ei E7
25 #ILB 1 HoL 6 6 6 & J&
26 AT r Hor 3 3 3 Ei Bt
[ AANER, T

/:Unheading, the same as below
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By, 15 57.94% , Horp s 240y (15 1.2%) , &40 233 4y
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Table 6 Investigation and identification results of natural resistance to leaf blast in the field
Ptk Resistance BT
Mk B TSR Average 5 R
Material 3 = ~ > B F=y R S (%)CV
aterals RIEIM - FHUHR R HHLMR &S i HS resistance level b)

B E 24 233 903 628 197 17 1160 214 3.34+1.66 49.83
Number

(%) 1.20 11.64 45.10 31.37 9.84 0.85 57.94 10.69

Percentage
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Table 7 Natural disease resistance and immunity resources of leaf distemper at seedling stage in field

o . el e s 2022 ’ffpﬁé& 2023 /ffpﬁé& ﬁ%%‘fﬁ%& R BT TSR TE

No. b Origin Growth habit 2022 disease 2023 disease . Highest Lea.f blast Nec.k blast
grade grade disease grade resistance resistance

1 1-1 T =AYA 0 0 0 g bt

2 1-2 A Hor 0 0 0 iz i

3 1-16 A HoT 0 0 0 i /

4 1-21 I HoL 0 0 0 ik /

5 1-31 I HT 0 0 0 ks /

6 1-34 I Hor 0 0 0 iz /

7 1-43 fiz3n| HAL 0 0 0 i /

8 2-14 I BFEAL 0 0 0 Yo fiE /

9 2-15 I R a 0 0 0 ik /

10 5-13 I LEE 0 0 0 Uired /

11 5-18 A EHAST 0 0 0 Gy /

12 5-19 I S ERYA 0 0 0 iz /

13 5-24 3 u| LHAT 0 0 0 Hajg ks

14 5-25 T LHE 0 0 0 gz /

15 5-39 A EHAL 0 0 0 Gy /

16 22-12 T fiiAt 0 0 0 Gais i

17 24-25 I PELT 0 0 0 ik /

18 24-26 T AT 0 0 0 g /

19 24-28 I ESEA 0 0 0 Uiked /

20 24-29 g SR 0 0 0 i /

21 42-6 I 7= fisiARt 0 0 0 Hajs /

22 427 I = fiiARt 0 0 0 ik /

23 55-2 Ty FHEST 0 0 0 iz it

24 62-18 T H 0 0 0 Gas it

25 #®ILB jiAn| BT 6 6 6 J& &

26 S I Hor 3 3 3 Ei bt

FH ] P AR 0 SR IS 2 1) 24 13 AP RHE N
THEFNEE A 4 RIRSE, 1 In RN =L, 12
B RIBT, 6 (R P HL, 1y RIUK. PIFh A 7
LGP K PUBTIRAS R A, AR S REOR B, A
AR B PURR IR AL S R ECN 29.17% , B[R] A 2R 97T
I 1728 S RO 49.83% , BB N CHERPRYHTHEAR XS
FeidE . T IA) A SR A HEER B S S s B BT
IOt 2 T TR TR R BEIR (181 2) , 3
AT RESE FH 1) ARS8 AN e B 25 5
2.3 HIEHEIIEA TEMEEELER

AR YRS (1 T 30 S AR AR R RIS AT 995 {74l

i, oA Gz 23 4y (5 2.31%) , =Bt 136 4y (/5
13.67%) , 410 347 4y (15 34.87%) , H BT 305 14y (/5
30.65%) , J& 183 1 (/5 18.39%) , & & 1 4y (
0.10%) . AitPuimst Rl 506 43 (15 50.85%) , B bF
RIE 184 03 (1 18.49%) (6 8) . AT LA H iff R 3
B A o ik B RS I R S

TESTR 2 B A MR 2Rk Bl T, AR 2
PR F A el R R (R 9) o 995 13- i) v
T AR R AR, A K ST Sy L R A
247 1y HUHEM B 113 00y, 7 45.75% ;2 H A7 R 532
By FUER R 278 1 , 5 52.26% ; AR 167 4y, $it
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PGP R G IRA 50% X IR /R IT, A — A BT
VRS AR 22 5 o BESIURE N T i o
M AP RKIL B IR 7, T8 5 TU A B il P A A e
TR 3, 50 o XoF B Ao AR R L Ul IS i dha
HIEE,

® A T3] Artificial inoculation
8] B SRP0% Natural field resistance

II-___

T T HR
B2 KHEHBAMERATEMIHEREX L

Fig.2 Comparison of resistance to natural leaf blast and artificial inoculation
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Table 8 Identification results of artificially inoculated spike neck blast

U Resistance SERHES R
Mk IR B Average 5 AL
Material . . L . . 2 R S %)CV
aterials GFEIM - FHUHR HLR "HHLMR i&s i HS resistance level (%
145 23 136 347 305 183 1 506 184 4.01+1.98 49.38
Number
(%) 2.31 13.67 34.87 30.65 18.39 0.10 50.85 18.49
Percentage
x99 ANIEMEETHEIERBRIE
Table 9 Immune resources of artificially inoculated spike neck blast
. . N NTAERHRSIE  KREME A AT
Fre G P31 AR E ER e . )
o . . . Artificial inoculation ~ Natural resistance
No. 1D Origin Growth habit ~ Disease grade Resistance .
of leaf blast resistance to leaf blast
1 5-24 A FHEAN 0 B Bt Yoz
2 5-12 638! o 0 By i £
3 527 =38 SEYA 0 G Bt Pt
4 12-12 jE3n HHE 0 Uik i ST
5 12-16 T I 0 Yy £ SET
6 28-2 |38 o 0 By it it
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F9 (%)
L i i R ik ppe o CARRIPIGURL ORIV ARG
No. D Origin Growth habit  Discase grade  Resistance -1l inoculation - Natural resistance
of leaf blast resistance to leaf blast
7 28-3 jiz3n| T 0 ks Bt Pt
8 28-6 38| ST 0 ki Bt it
9 28-7 e T 0 s it Bt
10 28-8 38 L 0 HufiE i i
11 28-9 j3n] FHE T 0 Ui i il
12 28-11 38 SR 0 Hafis i i
13 28-16 1 EET 0 s ERET W
14 28-19 (38| FHA 0 Yyt i SRETIN
15 28-20 j3n] FHT 0 Gas LEETA T
16 28-22 (18] SR 0 Byt G SEETIN
17 28-26 38| EET 0 ik i W
18 28-28 38| SR 0 G i ST
19 28-31 3N FHEAN 0 ik P a7
20 28-35 jiz38| LA 0 G Bt it
21 28-36 A A 0 ki Bt Bt
22 28-39 38| A 0 s L7 GEETN
23 28-43 jiAn] ST 0 s LRETA Bt
24 LB 638! Hor 7 & & &
25 AN M Ho 3 i il Bt
24 WHEREITEM PE 2 B R 91y AR Y 18 £y L B ALY

SEGAE N TR K A RPUES e B0 1963 (32 10), [AIREFR B L BUATBRN R (401
Bt 128 3 WG RSV RO ADRE, rh AR K ) TR AR

F10 WHERESEM #

Table 10 Double resistance to leaf blast and ear neck blast

THEAH RS R B SR AR SUR BT
[ sy K e N TR IR PN A SRS R N TAEMRE S BTY

No. b Origin Growth habit Artificial inocullation of Natural resistance A.rtiﬁcial inoculati'on of
leaf blast resistance to leaf blast spike neck blast resistance

1 1-7 A HV Bt Bt £

2 3-3 i A HAL it it it

3 53 =38 FHE Pt Bt Pt

4 5-12 jiz38] FHAL it ¥t Yufie

5 5-24 38| A Bt Yy =50

6 527 A FHE Bt Bt ik

7 5-37 A FE [ =X it

8 20-4 538! L it £ it

9 20-33 38 FHAT it £ it

10 25-22 XE it it (=5 [

11 25-24 XE R} £ it [0
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10 (48)
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No. b Origin Growth habit Artificial mocu.latlon of Natural resistance A.rtlﬁcwl 1noculat1f)n of
leaf blast resistance to leaf blast spike neck blast resistance

12 25-25 pe=] ARk bt [ =R
13 25-33 B fiiget it it =X
14 25-37 X fiiAt Bt Bt Bt
15 25-39 XE ARk bt bt bt
16 25-41 B fisigt Bt £ R
17 25-42 XE fiiA e i 5
18 25-48 XH fiife bt bt (SR8
19 25-49 XE fiiAet Bt Bt Bt
20 26-1 XE SREA e =i 5
21 26-9 XH St it e i
22 26-10 XE EHA bt =t [
23 26-18 XE ST e =i [=E0
24 26-26 CE EHEAN bt =5 (SR
25 26-34 B A it [ i
26 27-2 T 11 ARt Bt Bt Bt
27 27-3 R fisiAR} bt bt bt
28 27-5 g fiiA Bt bt bt
29 27-7 T 1 ARt bt bt Bt
30 27-8 T fiiget Bt bt bt
31 28-2 AN JHE i #i gk
32 28-3 I FH Bt e s
33 28-6 A EHEA Ei = oz
34 28-7 AN SREA Bt i gk
35 28-8 fgn| FHEA bt e B
36 28-9 ANl T e bt iz
37 28-10 peAn| EREA Bt i i
38 28-11 fign| EHEA bt e B
39 28-30 ANl EHA £ bt bt
40 28-35 A T Bt i odiE
41 28-36 fgn| FHEAN Bt bt Yoz
42 28-37 ANl SR bt bt Bt
43 29-1 XE Tt Bt i 5
44 35-13 i fiifet bt bt bt
45 35-32 1M fisiAt Bt Bt Bt
46 44-3 = Hor Bt bt Bt
47 52-19 T ST it S =X
48 52-21 ANl YA £ [ [k
49 52-23 jiAn| ESEA Bt bt [Ea0
50 52-24 g FHEA bt bt 5
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