AZgad Research in Plant Disease

Res. Plant Dis. 18(4) : 324-330 (2012) [©The Korean Society of Plant Pathology |
http://dx.doi.org/10.5423/RPD.2012.18.4.324

| Research Article | Open Access |

H 5 % X0l mE THHF 2o|x 22|t TUH WHET oo ZH
EF - HOIA - B4 - O|SE

Al
PP HTd FAERAANE AERT, ENEY AT AT

Pathogenic Races of Pyricularia oryzae Isolated from Various Rice Cultivars on the
Blast Nursery and Paddy Field in Different Locations

Hongsik Shim*, Wan-Hae Yeh, Boung-Joo Yoo, Inn-Shik Myung,
Sung-Kee Hong and Seungdon Lee'

Crop Protection Division, National Academy of Agricultural Science, Rural Development Administration,
Suwon 441-707, Korea
!Coordination Division, Research Policy Bureau, Rural Development Administration, Suwon 441-707, Korea
(Received on August 27, 2012; Revised on November 30, 2012; Accepted on December 7, 2012)

This study was conducted to investigate the association of race distribution of Pyricularia oryzae with rice
cultivar and location. Races present in a given location were different in cultivars, and the races from a given
cultivars were different by location. For precise study of race distribution, it needs to identify isolates by
considering cultivation ratio and collection area. There are great differences between the resistant degree in
the upland blast nursery and on the resistant degree of the leaf blast and panical blast in the paddy field. The
number of virulent races in a rice cultivar was not related with the resistant degree in blast nursery or in
paddy field.
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W TEWe SEOANE H3 EGUI7HA o8 A 25 W 5o shue AR FE5Y o8l & 4 9
stal, E57] o]l ojatuit], o]2HE, o]2l7ix] E H otk 23y A FE5 o]82 vid 54 F5 o] o
U7HA] wle] H AS7|7F B BE Halste] & Akl ] AujE o 2R B Holo oJgt 3P okslE
Vg 2 Sl FE Aol 89 T SholthKim, 1994 3ke] APYFF o8-S oA WEL Yk FF
Shim &, 2005). 53] felugtelr] v E577] skl 28 AedL Hag o)L #olof Hxdx ¥ HYy A=
S A= AEAL A Al o W x2F o] A3} of welr Gehzlth(Yaegashi®t Kobayashi, 1976).
Aoz Hoda AY7bs 717k A sk A= SO o 2] Sdel= 8-1139 7 cycles
A FEAZE STl oJet ZAFA ojE, Y A28 7157] wEe] HAAHels dod = e vhsAlol o
7ol U T =g Aol Hde o] oA o] 2 Wl nlste] wj$ Eorma Aol Au)EFol
Atz ddo) ot wis TS AFe) YrhKim, 1994;  AFAol Hol e FE Wlwst Brha & 5 gtk
Lee %5, 1975; Yeh 5, 1989; Shim &, 2003). Bj%-°] (Kim, 1994). =& +o] Wedwolo] thsto]= Sasaki
Zole vt ¥ 59 S5uo] WAls) oFgAd B (1922)7F =g H ol HYAS e A5 IdeS
s wate] £ v 959 F5 §40E =89 B3 o] Be AFAE oste] =g o]
Hg A7} o] Foj A Shth(Lee 5, 1975, 1987; Ryu 5,
“Corresponding author 1987; Yacgashi} Kobayashi, 1976; Han =, 2001).
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HE AEA A7 2 g2z F2). =gyl dig v
e d=gy Bk oll=drd o3t Jart A3 o
S B =E golsh oAty WHo] Bl
HE AEA Aol oAH A7 E57 He 2 EA
AFo] foldt YA gAY AT =gy HAHE &
EA2] AR EGNA s, S, stgufol e 7
FA Mo R RE =gl GEAE BEdte] go|x
= A5G =9y ke B3 wjR|ol] x]4)sle]
26°C @714 197F FAAE el A4S F =3}
Aok GER B E 9ste] 40u) sjrEAR AR HAAs}
of WultolA FAE EAE wFo] EFA B3 ujA
of EZEEA 26°C 27104 3U7F v F3tSTt. vl &3t
of Ak SR FANE 408 siF-Ev| Gt FAF &

Zehfo] ZASEAPA IR (PDA) Al &l A =4

©
22819 th(Yeh, 1986).

HEFT FE. Lee 5(1987)2] Wl we} Tetep, Bl
WFd, 2, #F 51, s, UG, 1S T ) EE
=z 74719] W EAE WolAA 15x5x 10eme] Z&2~
g XEJ 594 It FEE =55 AFHSIRL
o, AlH]ERyu 5, 1987)S 7|82 EEY {91 05 g,
|404] 05g, A7l 0.2 g& ARESFA AL, Aol
3-49717HA SHste HE AREeR e, HE 744
of f<2t 0.5% F&HE FHE FIUT

FAEZ 4. =dHFe] FETY %2 PDACA
10d A% A =89+ #F dUS 2mle] A+t FF
Foll dlo] Yar, A g o83t dAPEHEE vl
sto] FAFAEN S ZA|sHITE 224 viA]*] RPA(Rice
Polish Agar) (Yeh, 1986)& petri dish(¥]7d 9cm, #°]
4 cm)ol 50 mP¥] EF5te] 23] v, tAIEEN S
sted 26°C 271X 797w ettt AT petri

=
A3

Table 1. Reaction of differential cultivars to pathogenic race of Pyricularia oryzae

Reaction of differential cultivars to Pyricularia oryzae®

Cultivar KI- KI- KI- KI- KI- KI- KI- KI- KI- KI- KI- KI- KI- KJ- KJ- KJ- KJ- KJ- KJ- KJ-
1113 1115 1117 113 197 257 305 309 313 315 409 413 415 101 103 105 107 201 301 401

Tetep S S S S S R R R R R R R R R R R R R R R
Taebaeg-byeo R R R S R S R R R R R R R R R R R R R R
Tongil R R R S R R S § S S R R R R R R R R R R
Yushin R R R s § R S S S S S S §S§ R R R R R R R
Kanto 51 S S S R 8§ R S R R R R R R § S8 S S R R R
Nongbaeg S S R R s S R S R R S R R S S R R S R R
Jinheung S R S s s sS§ S S S R S S R S R S R S S R
Nagdong-byeo S S S s s s s s S s S s S s S S S S S S

“R: Resistant, S: Susceptible.
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HRyu 5, 1987). =EH HFY U= RPA w9
Tween-20 5,00081S 537, At¥ 21 HE4HE o]&
ste] FE BAXEAE Fojuof Ez}fﬁ%@ﬂ% e,
sgerdn 7 1008) Aok oF 20-3071 A== Z2ASIATH

WY AF 2 gol= . @%——3- F Az A
(compressor)E “JEeH ~xgo|2 FEY XAHEN S
oF 25mI¥ ¥HH FEF S HollA Ewbgo] Eulz
7] A7 Fws] B JESAT JEE A=A
26°C Al 2427 B F 24z &4 WS f
O}Oﬁ @%— T 7o WY RARE St IR

34 E WHukS Bandong® Ou(1966)
| ot AT 0-

1270 &o]2=7t SAEANL, sFgul= o)A
Al KI-257 5 70 #ol=rt R E AT

Mol B3k #FE 76 #F 5 KI 25 #o]
2 37.9%2 UERR, KI 2FE glolAe 62.1%°] Atk
(Table 2). KJ-201 o] 5 770 AY 5 578 Aol A
7 =2 HIERE FEE Ao, KI-409% 372k d g
A, KI-415% o2k gell Al KI-3012 Hh7 o4t
A BEHEet. 23y KI-1113 5 1170 go]l2es ¢4
17 Aol Mgt 2= A

ol H A o] sAH AN T KJ-2013 KJ-
105 #lol27 FAEA0™, KJ-2010] 80.0%= -3 o]
22 Yehgtth oA G A= E}Xl"ﬂ o wlate] MW A
o]z o] TEste] KJ #ol 2wt e, W
Ex}a 74 (Table 3)ol4 s = HWRIAAE 75% o]

al

5 47) 790

Z]__
T

91 5/\}71% 52 ZABIAOH, Lee 3 A 92 YER O, g E 77 (Table 4)°l4]
& (1987)°] Aksh Foj A (Table 1ol e} &4 A=W o] HRNMAAEL 039%, oAt=gH o] WEe]At
ST B 43%2 YT
oakx o] sH A= 27 KI-2017r0] FH o] ¥
A & A Hol&rt T A T P deEde & g e
o, BRA NN SCEAAE 51-75% ols}), 7
W EQEe Resel dolaE B Ak hu AN AEAWE WAEAE 02%, oA=L YL 13
= oA T TH AYGelA KI-1113 & 157H gola7t & E°AtE 187%E UEhsEH, ol= KI-201°] 3HdH A
AEFon, Sae A 5 T Ao KI-113 5 YA A8 dojxet Aol glo] WEelatEe] A4 v
Table 2. Identification of Pyricularia oryzae race isolated from Hwaseongbyeo
) Percentage of pathogenic race Ratio
Tocation Kl KJ- Kl group:
1113 1117 305 313 315 409 413 415 101 103 105 107 201 301 401  KJgroup
Icheon 20.0 80.0 0:100
Cheolwon 16.7 83.3 16.7:83.3
Yesan 77 615 7.7 7.7 77 17 84.6:15.4
Namwon 8.3 333 83 83 417 8.3:91.7
Iksan 100.0 0:100
Sangju 66.7 333 66.7:33.3
Milyang 333 444 11.1 11.1 88.9:11.1
Total 37.9 62.1
Table 3. Degree of diseased leaf area (%) on blast nursery in 2010 and 2011
. Location tested
Cultivar - -
Icheon  Cheolwon Jecheon Iksan Namwon  Milyang Sangju  Yeongdeok  Yesan
Hwaseongbyeo 9’ 8 7 8 5 7 3 5 7
Hwayeongbyeo 2 4 4 4 3 5 3 4 8
Hugnambyeo 9 8 7 8 9 6 9 7 8

“1: Brown spot, 2: Pinhead size brown spot, 3: Not susceptible lesion, but sporulation in lesion, 4: Less than 2% diseased leaf area (DLA), 5: Less
than 10% DLA, 6: Less than 25% DLA, 7: Less than 50% DLA, 8: Less than 75% DLA, 9: More than 75% DLA.
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1 glo]zol FHokgt FFo] HA o= Auj=le] 2011
Sz 0] Zh5o] Itk o|At=gH W0

S g U= AR wiAE 4 gl
A 9] spdHA Fed oFE KI-301 K-
1117 gol28 AP oH, KI-3010] 833%= -2
o2 Yehylth YA G = o|HdA G A& H
° 2 EfXHof H]ste] Fo]x A o] v A sl KI
IF9) KI-1117 o227} 16.7% E2)E Zo] Eol3 &
Zdolet & 4 ok wRAkE] AR g(HRFAAE 51-
75%)=2 UER sidu e} e mdw AP {FAAE
A FFo AMAl A= KI-3016] st 7/ o]
g 7}sAdo] okl shltk(Han 5, 2001; Yoshino, 1979).

Bl Zlo® 3% 5™ (Yaegashi®} Kobayashi, 1976), KJ-
20 S
L:

A AF, A 283 Wk AE FA BYA EFo] A
HiE ] 3 QLo Bata Adtoa AF3E o)A,
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I F $HYelAE KIBI32E 61.5%°]12H, KI-305

2
H
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88.9%°] o1, KJ 25 KJ-201°] 11.1%°] AT}, oA
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KI-313, KI-413, KJ-105, KJ-301, KJ-401& 92 7} A
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2)ol4 KJ-301°] 833%=E ¢-FAuo]2gE Uehd Ao
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E 0.5%, oAt adH o] HECIHES 104%=E oj= Ho]
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Table 4. Percentage of diseased leaf and panicle blast caused by Pyricularia oryzae in paddy field in 2011

Cultivar Diseased part Icheon Jecheon Iksan Milyang Yesan
Leaf 0.39 0.30 0.20 0.00 0.00

Hwaseongbyeo .
Panicle 4.30 3.00 18.70 0.00 0.00
Leaf 0.03 0.00 0.00 0.02 0.00

Hwayeongbyeo .
Panicle 0.00 0.00 0.00 0.00 0.00
Leaf 3333 0.50 0.50 0.00 0.00

Hugnambyeo .
Panicle 16.00 10.40 5.30 0.00 0.00
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Table 5. Identification of Pyricularia oryzae race isolated from Heugnambyeo
) Ratio of pathogenic race Ratio
e & 1
113 1115 1117 197 313 409 413 101 105 201 301 401 KJ group
Cheolwon 154 846 0:100
Jecheon 250 25.0 25.0 25.0 75.0:25.0
Yesan 273 9.1 455 9.1 9.1 36.4:63.6
Namwon 417 83 41.7 8.3 50.0:50.0
Yeongdeok 444 11.1 1.1 333 55.6:44.4
Total 39.6 60.4
Table 6. Identification of Pyricularia oryzae race isolated from hwayeongbyeo
) Percentage of pathogenic race Ratio
Sumning K rp—
257 309 409 413 415 201 301 KJ group
Icheon 20.0 60.0 20.0 80.0:20.0
Yesan 10.0 60.0 10.0 20.0 80.0:20.0
Sangju 11.1 444 444 55.6:44.4
Milyang 40.0 40.0 20.0 100:0
Total 79.5 20.5
AuiAE o] HX] ke A 2 FFol A2 A7l A oot st o] AAA A ] L& (Yeh, 1986; Yeh F,
o] AAEHAZFoNE st W e Aghs F57] 1989; Yoshino 1979)°ll 2]+ A Q1A ofy™ U=}
of A N7 e = Aol As AA7] olA=dd AEA w0l AHEA %ot 39(Kim,
o] A&/ (Yoshino, 1979)°] @A A 2ol7k A& & 19940l o3 FagdA = +5 7357} S E
Bl B & delw AztEr olF, AT, BolA FElg #F= KI-409 5 374
S YN Al 397 #FE T 01*7} EX&FJ% ™, KI-4097} 22} 60.0%, 44.4%, 40.0%

ﬁ‘r ot'%ow—t— ol 5
S A3, g el S oMo g KI ol

Ol 79.5%% -Holqom, KJ #lo]27to] 20.5%°] U
T}(Table 6).

slguiE Aol FAIgle] KIe] $3He°
g, ol #ol& EERAMNE ST S o= F59
Rk A EElet=vrt 838 AAleke 2= e
Woh(Han 5, 1997). KI-409% 470 A9 RFoA 2%
AEAIL, KI-41337 KI-4155 o2kt dfold 253
Ao, KI-2012 o] X3} oA Ees = UTH 1
H1} KI-257, KI-309 2 KJ-301S 17] A JolA vt &g
A=A

oAkl M= KI-413 5 & 471 #ol27t EelsX =3
=), 2 F $Hgo)AaE KI-413°] 60.0%% H2545
3L, KJ-301¢] 20.0%= #2854 = em, KI-4099} KI-
4157} 7L7L 10.0% /y\l Ha ;ggoh;]. 3k 3;1 coﬂtg 13
EA2] 747 (Table 3)91A 8% ZFrAlollon, By 7
(Table 4)°14

o= vehge

]

[o

ol
© d=gyoly oA g Hs U E

SAol 22 vebdrh v =2 R 26N
= 013&, *HZ*, LFE 77t 2, 3, 52 yEhgen, 2%
i=if¢]

v 7g.7qx6]oﬂ}\11: o)A ¥ O]E_‘Oﬂl:ﬂo] HulH A &

T 120

A& HolojA, o5 A9

Hoj 3l ui7} o3t glo] 2o thste] EA o]
A5 & & AdAh
S, st oA =g
9] #ol& FEul&S A A3 H(Table 7), S ol
A g &Zb KI-313 5 67 #lol2, 3ldujol &
Eeis & = K413 5 47 golZ, SEujoA &gt
+F= KIJ-101 & 57H glo]27t FA AT ©] 712
Weﬂ o) A= gw,ﬂ_ KI-313°] 61.5%, 398 KI-413
o] 60.0%, SHH= KI-101°] 45.5%A 0 KI &3 KJ
TE7H) ¥ &= AW E 85:15, F9H £ 80:20, S
= 36:642 UER} ZlOﬂOM shdu e} slgHle &
ol H]ste] A Apo 17} < YERZ A
ol4te] Axg Euid = a7t E%!%

o] Z+z} 0.03%<}F 0.02%

M= %
H“ AgAduks-S Yel=

=5 dAtA oA shgH,

ON
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Table 7. Comparison of pathogenic race ratio among three cultivars in Yesan area
Cultivar Pathogenic race identified
KI-305 KI-313 KI-315 KI-409 KI-413 KI-415 Kl-total KJ-101 KJ-201 KIJ-301 KJ-401 KJ-total
Hwaseongbyeo 7.7 61.5 7.7 7.7 84.6 7.7 7.7 15.4
Hwayeongbyeo 10.0 60.0 10.0 80.0 20.0 20.0
Hugnambyeo 273 9.1 36.4 455 9.1 9.1 63.7

EeFFol Adolsha #olx FReot Bl lojA

FA3tolol & 2

a4 A A% Aot
e <

W =gl dolaRe] vgo] HeEFI A7t
o) o zpol7}t YEAS FHEY ke AHS o
alich W =guEe] golx RxE AAGo] U}
o= HeEEFo| FolsiAn, FFol FYstelx AR
oJo] sFolatdl #lolx FR} &l Yojx & o7}
AUtk e glolx 2ALE YEIME =gl F AHHA
o] AP A AujEFS] W&o 2Jsje] =
e Hel Sgstolol & Ao Azt A EA
AGYERN =@l e FrE7] e e ol
Aol A =t A7) BedeelA e =gt
olatedy wATols AR5k sttt B EE )
& =gt Jal Flolxe] Fo} ®AA WAL A
Ao A A= Betgele] d=dwt ot =gy
2y EolE 44 WAV Yt
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