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Analysis of Rapid increase of Rice Blast Fungus
Race KI-409 in Korea
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Science and Technology, RDA, Suwon 441-707, Korea

ABSTRACT : Temporal and spatial distribution of Korean rice blast fungus (Pyricularia grisea) race
KI-409 that has been rapidely increased since 1993 and became predominant in 1995 in Korea were
investigated. Varietal resistance of current commercial cultivars of rice to the race was also tested in
this study. The race KI-409 was first isolated from rice cv. Namyangbyeo in 1985. Since 1985 the race
had been isolated mainly from the rice cultivars having BLL1 or BL7 pedigree as a resistance source.
Distribution ratio of the race in 1995 was 23.7% in average and became a predominant in the P. grisea
population in Korea. The race distributed widely and found in all the eight provinces in Korea. Many
commercial cultivars such as Chucheongbyeo and Hwaseongbyeo as well as those with BL1 or BL7 as a
genetic background were found to be susceptible to the race KI-409.

Key words : blast, Pyricularia grisea, race, resistance, rice.

g8 (Anamorph : Pyricularia grisea, Sacc, Tele-
morph : Magnaporthe grisea, Barr)oll &|&F v} EF3£2] o]
Hite o A=y FxAee WA Hel Hxof w
2} defA| e, i eyl 22 g i AL o
o] Ho] WhAIFE Fof| o] Fo R BB Ay FFo ol
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Fig. 1. Temperal shift of Pyricularia grisea population with
rapid build-up of race KI-409.
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= = BFA Rl AFHF 23.7%= 2
=7} M8 ol ARe] A dolav) 5| A= eyt
t}(Fig. 1. Table 1).

dio|a KI-4099| 2| &3 24, KI-409 #HolAae
19851 ¢l koA Hx2 Fel= %l (Table 2), &
ofH = Fuji280 X BL1 A S 258 $A =g ov
1983348 w7t AHuiEr] A)zbsbsieh(19, 22).
198610l b o] ApulAlEQl A ellA, 19914l
= e ApiAI el 7| E 2 5E KI-409 Ho|Ar} 2
=k (Table 2). 199214l BL7S 22 o2 SAld 4}
F8(19)dlA %= A 2e] KI-409 #o]2r} BalEglon,
1993l FobE =33 43, 34 5 BL1S
R &A% 5 A, A, ey &
BL7S 2202 SA4d F5(19% 383 270 55
oAl A FH e KI-409 Ho]l~7} Fal= 9l en], ¥-En]
T A 12.2%2 F743] $71=E9HTable 2). 1
2u, KI-409 #lo]2e tiAdw, A3, 38 5 BL1°]
v} BL7& 220 2 317 ¢ EFEdAR Berl =ln
2 cH(Table 2). 19943 =9} 1995 Eoll= oW 3}El &
Zx Yz} =] L] A EF U =9
A4 Al T fAI S % KI-409 do)~7}
HejEglon, 199596l BT 477 EZoA EElEo]
G o B2 FZH 02T uf$ s slA Exs
o} gle Zlo=Z vehgdrt(Table 1, 2). =3k AAHo=
BL1#} BL7& A3 o2 71z F59 Aul AAujg-2

Table 1. Temporal and spatial distribution of KI-409 race of
Pyricularia grisea during from 1985 to 1995

) Year 1985 1986 1990 1991 1992 1993 1994 1995
Province
Gyeonggi 1 1 24 20 2
Gangweon 2 3 2 13 7 7
Chungbuk 6 9 27
Chungnam 11 8 14
Jeonbuk 7 5
Jeonnam 8 8
Gyeongbuk 4 1 13
Gyeongnam 1 1 13

Sum 2 3 1 1 3 66 58 86

19914 %9] 7.3%°14 17.5%7H4] Z7}=19tH Table 3).
MHIESC| Mate A, ) A= Qe 25 5
B ¥ el el 9lE FEE2] KJ-301 #
o]29} KI-409 #o]zol digh u-8~2 Table 49} Zt}.
KJ-301 o]zl &3l 37l FF5ol ey =7 A3}
A& Bole F5L 54 5 8 Folglor, Falniet &
e AL Holagt® FF2E whgo] AGA T o)A
o2 gz vepd A= ek wbd #elx KI-
4099 &3k N g5l A 27 AgAE Hol=
F5L 157 FAES F shdw e shedy 5 2% e R
A1 KI-409 @le]27} KJ-301 #Hlo]2el v]s) & FaAu)
F5ol g HUAAde] 7 A= JepgtH(Table 4).

Table 2. Temporal distribution of race KI-409 of Py-
ricularia grisea and genotypic varieties which were infected
by KI-409 in Korea for 1985~1995

Year Varieties No. of identified

isolates
1985 Namyangbyeo(BL1%) 2(0.6%")
Daeseongbyeo »
1986 3(1.0
Seonambyeo(BL1) (1.0)
1990 Sconambyeo(BL1) 1(1.5)
1991 Gihobyeo(BL1) 1(1.2)
Namyangbyeo(BL1)
1992 Sangjubyeo(BL7) 3(1.6)
Seomjinbyeo
Ilpumbyeo(BL1)
Namyangbyeo(BL1)
Hwaseongbyeo(BL1)
Seonambyeo(BL1)
1993 Gihobyeo(BL1) 66(12.2)
Jinmibyeo(BL7)
Cheonmabyeo(BL7)
Sangjubyeo(BL7)
Chucheongbyeo and 18varieties
1994 36varieties 58(11.2)
1995 47varieties 86(23.7)

*BL1 and BL7 were introduced as resistant gene to rice blast
disease in bredlines (RDA, 1990)

"% in parenthesis indicate the distributed ratio of KI-409 race
in total races.

Table 3. Cultivation ratio of varieties which include BL1 and BL7 as a resistance source to rice blast disease in Korea

Cultivated area (ha)

Varieties
1991 1995
Gihobyeo(BL1) Seonambyeo(BL1) Hwaseongbyeo(BL1)
Namyangbyeo(BL1) Ilpumbyeo(BL1) Wunjangbyeo(BL1) 88.8 184.8
Ansanbyeo(BL1) Yangjobyeo(BL1) Geumnambyeo(BL1) ’ )
Juanbyeo(BL1) Jinmibyeo(BL7) Cheonmabyeo(BL7)
Ratio (%) 7.3 (1208.5%) 175 (1055.9)

* Total rice area (ha), Data from Rural Development Administration (1991 and 1995)
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Table 4. Pathogenic test of commercial cultivars with each
other three isolates belong in race KJ-301 and KI-409 of P.
grisea in Korea

Races and
Isolates

Cultivars

KJ-301 KI1-409

88-004 97-057 97-053 97-213 96-013 96-008

w2

Cucheongbyeo S S S
Dongjinbyeo
Hwaseongbyeo
Ilpumbyeo
Hwashinbyeo
Heugnambyeo
Dasanbyeo
Hwanambyeo
Hwayoungbyeo
Juanbyeo
Younghaebyeo
Hwasambyeo
Odabyeo
Jinmibyeo
Palgongbyeo

Zw

LI IINIPIENR IR O
nImnAIBAIIII I TR
‘mwmzwzwwmwwwmw
nunZZrvnnII LN
VR LI TLNLNLN VK
numrnununId"munnrnn

"

Kl

1993 o] % KI-409 #Hlo]lx2] FA3 F7tet A=A
ExAETL 2R, @ F8 AuESEel Wik ¥
HA AR e rE H49-8 ) KI-409 #Ho]l2e] %
HylAto] 2= G FoAT AR 5 4 2 o]
Lo g 22-L A E3dh

#olA KI-409% 19854 FafiolA Hx=2 Fejd
% 19923712 & EEB|Eo] vi$- Ugrow, 19931l
= AIFHF 12.2%] EZR)ES B AT FH3] F
7}E) ek (Table 1). ©]213F AR KI-409 #Ho]29} &
o]A el MEAL ZE FFo] o] Al7lel wel A=
7] W&ol vehd dAte g A=), AAR KI-409 @
o] 2o oAl FFE-L 1991 %l A= 7.3%¢l
A AmEgen, o]F &3 SvIsle] 19959 Eelle
17.5%7} 57 EA oA A= gl Table 3). 22y &
Hulo} o] KJ-301 dlolzol oAl EZ2] HAu]
£& 30%004 22%% ZtAastow (FAA FARER)
7|&EF o]v] obAA AztAL A= o= |
ub Ao ZA 7oA e Ao FAHHL. o=
FAlo] 19814 ©]F 19933712 $-2lve}l =¥ A
o] oA Ho|lagdw KJ-301 #Heo]29](23) A2} A
< #lo]Aql KI-409 dolAd FA% F1E 2%
A Z23 Yo Azt

Az dolx9 E¥o|glER] &R A8t -
7)& do) 22 E712 $A4, RFgHA] 1~3dqtel A3
o] H3 =& Alerl viE] R3u=ET gIck(10). 1% F
Age) Agolle 7TIARE wF, AME Afste] 77-

p

U b e

78 %ol diA7R] 2] 717h-S B vl A 935t A
FAS FAMSSE o e, Lol BAF F
A, Anpy, dF, A0 9] Aol 1~3d7tel| A3
Aol B3d Rog W uHrH9,10). KI-409 #Hlolx
o o]= Feb o] Aol BF el A2 ol
2ol ated Aaf=7] ARbet] oH, AR AR dS
R E2 AuiEA g F7lol o8 KI-4097F 54
8] Z7}57] Al=bsld o). 12yt Table 30014 €} 22o) =)
w2 v]-go] 20% olstsir] wWliel HeA A
WhAEA] o2 Ao 2 At FUW e F-5-ef 3ol
9 A FAAE AR W] 50%014-5 Aulst
arhd 283 5F #Holxd 3 e VS
Ao g A} ol A P-K FAHAE 7H S
A EFE F 34 3% A3AAE 7R3 9 5 51-
553.9] 7% C-#lo)x9] FAT Z712 A3 FA A7}
B35 %9} g%}y (13, 16).

dope] =Wl Ao A JBESE BLIO| &
lRE o2 TolEgEul(25), olv d&eA A3
02 AH3l7] 3t dB A ES O Azl Aot FF
ol Tijinag Faist o}A] A& AW FE2] Norin255
ol wujsle] wtE EXo 2 =AY AHIA FAHAR= Pi-
bE 7ML 9l Al W s glrh(25). i Qlx|
Ao} E% TijahajaZ € A& 1% BL7 Pi-b
o} pi-i9e] e AALE B FEoE TAE
BL7-& 7709] dB xguiqt #o]xo] Al HeR
BaEo] g)o}(25), $elvie} = do|2ol gt
BL13} BL79] A &HA of ¥= o] Board vzl gl

Gok 2 A 22 sle] BL13} BL72 2lviele] 2F
Actrgt 2L gAY =99 AP ZA o
% et AHgElglon dEAl FE52EF BL]
ATo 2 weoky, A, 7]3H, Abd, 3w, dF
# o] glaz, BL7 AlE2o2 A5, Alv)s, Avhd, o
ohy o] gled(22), o5 EF KI-409 #Hlo]2e] o]
B Ao|th(Table 2, 4). Table 42] 7-$% KI-409+} KJ-301
o] AS 247+ 3 FFE FAslE = T delxet
= FFol upel T wkgo] TR e AT
At & Fobel odijue] 7ol KJ-30144 88-004
FFE 9795 759} thEA Yehgsd] o] & #Hlo]x9
DBEAA) /) FFo] ukgog2nt AAH Aol o}
2 EE5S FArlelde ASole o2 HkeS 1Y 5
3l-8o] A=A

BL1¢]v} BL7 AlEe] ol HAM = FES A3 ot
2 22 HAA A=l ol FAY, S T
KI-409 #o)xell tisia] o] Ado]ci(Table 4). °l=|’k
AP d FaAu] o] =T A=Y F 9+ &
TAD g8 o™ < e 808 /R Z e nE,
o2 Aew) 2L 7hg-e} e ol wA% 7143




KOREAN 1I. PLANT PATHOL.

A mde] e 29 PeAE BedFm gleh,
KI-409 @lo]2e] XlalZq TEZFE AFH LR 27
Fxatm g9le] ZUE XA gt 24 159 E<b Al
Aoz wo] Exaly 9l Hola KJ-201(10)3= &
o FA3 =) AU 2% /Bo) ok o
24, Tduel g Sejuiete] & Ase FZ) A
A Sl B o w5 FHekgk Aelga] Ao s
AL HAF AR o) A9} 2L Eg wlr)
A AR L BA3) ol s, Pr1dal S

oA+ KI-409 #o]2ol] gt ME$ A3 Z28-4
o FH 3ok & Aoz A}
e %

1993348 943 F7k=e] 19559 o] F FE=

uel el Adelx] A He] AR REsh= KI-

409 #Holxe Qdxd 9y EyAlsly He|Ez g
FQ AEEEL] AT AErF AAF G KI-409
Hol AL 19851 ool 4] x-S Halxlo] TaH x]3)

44l BL13} BL7& 2202 $A%E EZ 54 F2
Taﬂ; usler, 19953 el 4770 F2 2 AEo|
Al EREA, AT 23.5%2] FEZREE Hod 3
fol~2 Jehgrl KI-409 dlo]lxe AFHor w3
F¥3}3 9l9lor, BL13} BL7S RE o2 $AY X
=< 28 AW, el o] dA) s zHuH
Ha g F2 FFEE £ dolzel el oAl
Aoz vepgtet
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