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Research Advances on the Rice Blast in the Northeast China
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Abstract: Rice blast has an important economic impact during the past many years causing significant yield
losses in the northeastern rice growing region where japonica cultivars have been widely planted. We have sur—
veyed the predominant population and race changing of Magnaporthe oryzae and the resistance of rice cultivars dur—
ing the last 30 years. Moreover the utilization values of the identified resistance genes and the key research as—
pects in the future were also discussed. These results will supply some suggestion for the further research about ef—
fectively controlling rice blast in this region.

Key words: Rice blast; Magnaporthe oryzae, Race; Resistance

Magnaporthe oryzae( . Pyricu— 46. 7Thm* ' .
laria oryzae) N o
o 733.3 20 20
hm’ 314 hm’
2118.9 t 43.0% o
40.1%
50% ~80% o 2005 o
60  hm’
:2011-01-30 :2011-05-09

1948”7 (2006-G51) ; -
o E-mail: wangqian0164@ yahoo. cn
o E-mail: zhouyl@ caas. net. cn;

o E-mail: wangshu509@ 126. com



144 13
. 7D ZF *? 520002005
7F 7E
N 7ZA
Pia~Pil. Pik VAD (1)
; PWIL1 PWI2 —-ZA = {ZYL Pi-zoBL K 0 B ISR
90 | 4ZF -+ ZD - ZE —=ZB —+ZG
° 80 |
~ o 70}
C§P
: -SR] _/\><—*"\//
& E -‘y%' x
1 ig . \ '
\'"“"%\ \qq?i \?‘q‘b \o‘af \o‘a? \'"""a\ \(’9 . \Qq"3 30‘: *\S“%Q "S‘é"\\ "Sév";@bj "\96\
FEfsy (4E) Year
) 1
. 1976 . . . .
Fig.1 The variation of dominant rice blast
population in Liaoning province
( N 13, 43, 363.
1.2
51. 18 . 7 )
ZA.7ZB.ZC.ZD.ZE.7ZF . 7G 7 ( 1) 1963
- 19784980 60
10 7G1 60 7ZGI Jo
ZE1. N ; 1980
60
26
! ; 19874991
Table 1 The pathogenicity of rice blast groups and infected & 63
rice types in China g
89 ; 2002 7D
Pathogen group Pathogenicity Rice type ZD1
7A 2003 VAD 7K1
7B ; 2004
7C 7F 7G 7F1 7Gl1
D ; 20052006 7E
7 7E1 o
7F
76 G ( 2)
1.1
45 ——ZG &ZF -~ZD «ZE
20 80 -~ 4Q "
7A.ZD.ZE . ZF %é%? 35
3 5 20
1981 Ka {§
ZA ; 1982 ZA61 R 1981 . 1983 : 2002_—265_2004 ZUE‘_ZUU(\ _Z_U\J?:_'
2 A4y (4F) Year
; 19834984 2 2
7ZA ; 1998 Fig.2 The variation of dominant rice blast

7D 7F

population in Jilin province



145

1.3
. 19784982

ZE.ZF.ZA.7ZD ZE1.7ZF1.
ZD1.7G1 ZA17.7ZD1 :
19831988

11996 ZEl e
2002 7ZG1 " :2006  ZE.ZG.
ZF ZE1.7ZGl.ZF1.ZE3 B,
VAYN/®
ZAZF;7ZB 7D “ZE1  ZGI
( 3)-
235’ +ZE -4-7F 7D —-ZA —ZB —+ZG

8 %‘fmi £
a2 30
£ Eof \;;4\-& )
== o o

=

1982 1983 1985 1987 2002 2006
Fy (4F) Year
3
Fig.3 The variation of dominant rice blast

population in Heilongjiang province

o 2006
ZA ZF 7ZF1;
7E VANN ZE.ZG.ZF
ZE1.ZGl1.ZF1.ZE3 o
68 10
2
o 9632. 92-34.
8 20 e
2.1
15.  21.
9725, 606. 9820.97 ~ 122, 2 7
36.
6 . 5 . 996. 954. 5

A
C418 418
6.6 hm’ 1 20A
. C2106
17
2.2
88 346
Y 9
2006 30 hm?
40%
19961998 35
11. 9432,
124 9 26
20012003 23
217 150
19
2.3
19962008 131
60% .
131 .
20062008 20 .
034804+ 12 131
24 1 . AI82. 21 . 10
- 131,
14. 104 13
14 104
2 7 3
104 SN
8433
3

85



146

13

347 QTL
Pi21. P22,

Pi23.Pi34. Pi35(t) . Pbl. Pif- Pikurl \ Pikur2 . Pi-sel

o 85 70

22

13 Pib. Pita Pi2.
Pi9. Pi~'\ Pi-d2+ Pi36. Pi37. Pikm- Pit- Pi5. Pid3.

Pikh; 2 QTL P21 Pb1 PF
% 12
7 60
; 37 38 SSR
Pil5(1) P4
» Pi4a  Pi-b
58 Pi-
ta Pi-d
(1) Pi-aPi-sh Pi%zPi45(1t)  Pi49(1)
1 (2) Pi-i+ Pi+%. Pid
(2) \Pi#+m-Pi+a  Pi+p
1 (3) Pi-bPi-a’ -
Pi='\Pi4pPi9(t) Pi+ 80%
2 . (4) Pi=
95%
4
40
9 . PWL1  PWI2 **

: AvrPi—a~ Avrl1 -CO39 . ACE1 - AvrPiz-
AvrPik/km/kp AvrPia ~ AvrPii #7 7

o

7 Avrpit~ Avrpia

ACE1 3  SSR

11

12

PCR 3
Avrpit~ Avrpia
ACE1 43.59% ~ 36.92%
30.26%
131
. I
2010 40(2):72-94
J. 2002 25(1) :39-42
] 1980 10(2) :71-82
J. 2003 29(5) : 646-651
. 1998
I 1999 30( 3) :241-243
. 20002005
J. 2007 33(2):30-33
. J.
1983 13(4) 11320
J.
1996 29( 4) : 39-46
J. 2009 34(3) :33-35
J. 1989 15(5) 1224
. 1996 22(4) :112-116
.2002
I 2002 32(2):31-34
2006
I 2009 40

(3): 12415



147

14

15

16

17

20

21

22

23

24

25

26

27

28

29

30

31

32

. ( )
J. 2008 33(4) :20-22

J. 2001(5) :30-32
. 418
. 2003(4) : 13-14
2006 ] 2007 22(2) :25-26
J. 2002 27(2) :35-38
. ()
J. 2004 29(2) :30-32
() ]

2009 16(3) :81-83

J. 2008 2(24):332-334
Ballini E Morel ] B Droc G et al. A genome-wide meta-analy—
sis of rice blast resistance genes and quantitative trait loci pro—
vides new insights into partial and complete resistance J . Mol
Plant-Microbe Interact 2008 21:859-868
Liu]J Wang X Mitchell T et al. Recent progress and under—
standing of the molecular mechanisms of the rice and Magna—
porthe oryzae interaction J . Mol Plant Pathol 2010 11 (3):
419-427
Ashikawa I Hayashi N Yamane H et al. Two adjacent nucleo—
tide-binding site-deucine—rich repeat class genes are required to
confer Pikm-specific rice blast resistance J . Genetics 2008
180: 22672276
Bryan G T Wu K Farrall L et al. A single amino acid differ—
ence distinguishes resistant and susceptible alleles of the rice
blast resistance gene Pia J Plant Cell 2000 12:
20332045
Chen X Shang J Chen D
gene conferring rice blast resistance ]

46: 794804
Fukuoka S Saka N Koga H et al. Loss of function of a proline—

et al. A Bdectin receptor kinase

Plant J 2000

containing protein confers durable disease resistance in rice J .
Sei 2009 325:998-1001

Hayashi K Yoshida H. Refunctionalization of the ancient rice
blast disease resistance gene Pit by the recruitment of a retro—
Plant ] 2009 57: 413425

Lee S Song M Seo Y et al. Rice Pi5-mediated resistance to

transposon as a promoter J .

Magnaporthe oryzae requires the presence of two coiled-coil-nu—

cleotide-bindingdeucine—ich repeat genes J . Genetics 2009

181:1627-1638

Lin ¥ ChenS QueZ etal. The blast resistance gene Pi37 en—

codes a nucleotide binding sitedeucine—rich repeat protein and is

a member of a resistance gene cluster on rice chromosome 1 J .

Genetics 2007 177: 1871-1880

Liu X Lin ¥ Wang L etal. The in silico map-based cloning of

Pi36 a rice coiled-coil-nucleotide-binding site-deucine—rich re—

peat gene that confers race-specific resistance to the blast fungus
J . Genetics 2007 176: 2541-2549

QuS Liu G Zhou B Bellizz I M et al. The broad-spectrum

33

34

35

37

38

39

40

41

42

43

44

45

46

47

blast resistance gene Pi9 encodes a nucleotide-binding sitedeu—
cine—ich repeat protein and is a member of a multigene family in
rice J . Genetics 2006 172: 1901-1914
Shang ] Tao Y Chen X et al. Identification of a new rice blast
resistance gene Pid3 by genome-wide comparison of paired NBS—
LRR genes and their pseudogene alleles between the two se—
quenced rice genomes J . Genetics 2009 182: 1303-1311
Wang Z Yano M Yamanouchi U et al. The Pib gene for rice
blast resistance belongs to the nucleotide binding and leucine-rich
repeat class of plant disease resistance genes ] Plant ]
1999 19: 55-64
Zhou B Qu S Liu G et al. The eight amino-acid differences
within three leucine—rich repeats between Pi2 and Piz— resistance
proteins determine the resistance specificity to Magnaporthe grisea
J Mol Plant-Microbe Interact 2006 19: 1216-1228

I 2009 25(16) :201-205

. ()
pil5(1)  SSR I 2007
19(1) 12629
SSR
pil . 2007 18(2)
13415
Pita  Pib
. 2009 10
(1):2126

Kang S Sweigard ] A Valent B. The PWL host specificity gene
family in the blast fungus Magnaporthe grisea J . Mol Plant-Mi-
crobe Interact 1995 8: 939-948
Sweigard J] A Carroll A M Kang S et al. Identification cloning
and characterization of PWL2 a gene for host species-specificity
in the rice blast fungus J . Plant Cell 1995 7:1221-1233
Orbach M J Farrall L Sweigard J A et al. A telomeric aviru—
lence gene determines efficacy for the rice blast resistance gene
Pi4a ] . Plant Cell 2000 12:2019-2032
Bohnert HU Fudall Dioh W et al. A putative polyketide syn—
thase/peptide synthetase from Magnaporthe grisea signals patho—
gen attack to resistant rice J . Plant Cell 2004
16:2499-2513
LiW Wang B Wu] etal. The Magnaporthe oryzae avirulence
gene AvrPiz+ encodes a predicted secreted protein that triggers
the immunity in rice mediated by the blast resistance gene Piz—+
J . Mol Plant-Microbe Interact 2009 22: 411-420
Miki S Matsui K Kito H et al. Molecular cloning and charac—
terization of the AVR-Pia locus from a Japanese field isolate of
Mol Plant Pathol 2009 10:361-374

Yoshida K Saitoh H Fujisawa S et al. Association genetics re—

Magnaporthe oryzae J .

veals three novel avirulence genes from the rice blast fungal
pathogen Magnaporthe J . Plant Cell 2009

21:1573-1591

oryzae

. SSR
] 2010 26
(10) : 250254



