T NEAZ (Heterodera glycines Ichinohe)o] 2] el (29 malz A 9 oHIPMSE 3= m
majol]l Z]AEHAl =W #eje] Al wbde] Bk A 2 £7]°] H) (Mulrooney, 1988; Sciumbata, 1993).
31, ool whE FE F HFoz FUe xFA W FHNLEANFE 5] BT A ALER F
I FAde] FHelA —‘i’—-t#ﬂ—i g Y ghe] Qle] Bl wis- 7, e, B
A vhebd, 47 A &K (moonnight disease) =& HE A, = A Auy oz = vy} e, FE5A8A
fEoleta 2em, vt A E 19361 2E ‘Qiﬂ&i £ ol &3 Aol 7 &IpbH <l W oo} (Caviness,
o} (Yokoo, 1936). o] AZ& =, $=, 42, v, 1B 1992). IR AEMZE HPA EZ2 19579 Ross &
2, etz dlEt 5 A AA F FAA L 2F 7 Brim (1957)el] 2}aled X2 AF7} AJzbE o, 19679
Hel dxdl, FollA B HFAM 7 F 23} ol Pickett7} & 2o2 &A1 o] FRIENA HFH

aed,

Ho
O

= ZMAEME2| Race X
Distribution of Races of Soybean Cyst Nematode in Korea

US2 - oI - o g
Dong-Geun Kim, Jae-Kook Lee! and Yong-Kee Lee!

Abstract - To study races of Heterodera glycines in Korea, 21 soil samples were collected from eight
provinces in 1995. Four races were found; race 3 (48%) was a dominant race followed by race 5 (24%),
race 1 (19%), and race 6 (9%). About 30~40% of H. glycines populations reproduced on Pickett and
PI88788, while non reproduced on Peking or PI90763. Development of resistant soybean cultivar
targeting to race 5 and 6 of H. glycines using P190763 and PI88788 as a parent is recommended.

Key Words - Breeding, Cyst nematode, Distribution, Physiological strains

E E -3 ZHA2EANZ race FEX 2 FHE7] 98 AZ 8 217 Qo zHE M2
< AR ste] 73A 8 A 4259 racer} WAE Y=Y, 1 race 3(48%)0] 71AF oo™ race S
(24%), race 1(19%), race 6 (9%) <=°| QT A ol gt ZHZA ) A5 ZTHAEAM
2 Atz ok 3%= AFYEZoz oA PickettF, oF 43%% PISRTSS slajE 4 =
v1rulence gene2 7122 9lglEd), Peking®} PI907632 RE N AEME Atk dja) Aoz
gebgdeh 2 TAAENS MG EE KAol: Pekingoli} PIO0763E W EEO T Shol
race ¢} 6ol & AP FFL SASE Ao AT Aoz Hd.

HMO - 2o)x, Hol &, 24

»

el % AA

T+ (Mulrooney, 1988). ] = *F3 167) FollA F2] W o1 (Brim and Ross, 1966), 7] =oj|= &x] <} 200
o2 Q3 I d HF oF 439 FEHrd, 2 o AFHEFE 4] Aot (Anand, 1992).
T THR2EAZE 9]'& e oF 220%2 O wabgo] wWEs) WA S o8 ARHEZS

2 3A3}ed A7) ¢of 38uE
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LA 4wjul dele] b A% 7P BAZE He A race REHald, o]
E 7HASE T4 HEeA M 2 I3 E riH e race 23 FHAAEMZ] AL ® upErix =

"4"4—]4}]7,—/\]7374 (Songju Fruit Vegetable Exp. Sta., Songju, Kyongbuk 719-860, Korea)
1 3z 98} 7)4d (Nat. Inst. Agric. Sci. & Tech., RDA, Suwon 441-707, Korea)
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e

=

ojuf, IALEM Fol = AF7HA] 127]9] racert A
= ¢l} (Table 1) (Riggs and Schmitt, 1988). TR ~EA]
Zo] Foll u A= A3t Tl 9} = race E-3}ol] w}E
A EFFE Ad A W Feo, v FeME SRS
& AuEtr] Ao, 2] FALAEALST W=
race 2AFE AR Aol 23 5}e] (F BT $30.00
o wlg), 2 Asel mel 2HA AP TEEES
Alar sl

o] A el BE3IT e FHLEEAMS race
o] =g w3 AYPJESTHAL 7R R o4
stz AAlstedet.

Mz o

EckAgE 19959 6YolA] 949 Ateleol|, A= 870
= T A 2AE dgoz 39 o (Table 2), ¥
of B R2EE AA g F 24 F o 2kgd
& AR Race AW A Tem Fo|7]
of] MZo] Z}H% &FE& w3 vermiculiteol| A oA
71 5%9] race HHEF, Lee 74, Pickett, PI90763,
PI88788, Peking2 7 o 7+ 1=7]¥ A9l o (Riggs
and Schmitt, 1991), 3026 2 &lo] A4 o 60
ZF Aul 8l o). Race FHd 1) Arkansas | g+

SL % ©

B

7O

Table 1. Full expansion of the race scheme for Heterodera
glycines populations for four differentials based on the
Female Index (FI)» (Riggs and Schmitt, 1988)

Reaction on soybean differentials

Race
Pickett Peking PI88788  PI90763
1 - - + -
2 + + + -
3 — — - —
4 + + + +
5 + - + -
6 + - - -
7 - - + +
8 - - - +
9 + + - -
10 + - - +
1 - + + -
12 - + - +
13 ~ + - -
14 + + - +
15 + - + +
16 - + + +
0 Fl = number of females developed x 100:

number of females developed on Lee
FI<10%: —: FI1=10%: +.

% 8 3 A Vol. 38, No. 3
oz gepuleh.

Al ok 60 F, Fole] &3 welg o 10 2
o] Bofl Wi A AL F A AT, 1 2§ w2
Al 20mesh$} 60meshA| & Z3}A] 71} (Southey, 1986).
20mesh#)ol] A3 ®7A7]|= W], 60meshAel] A
A AEE az}e] ‘A AE counting dish’ (100 mm X 15
mm, Falcon grid dish)ell o] 20u] &} 58 n] 7 3ol A
R el A5 ettt Race #'82 Riggs 52
(1988) 715 8" & ulsicl (Table 1).

AF 7E 2R & AMHE 13 AACAM AdF9
o] B Aol RAHMEQG EFE HNLE Fol
507 =vh AAAA & AAEEAS AR v A7
Tem Fo|Fel Add RIAE T vermiculiteol] A
Woldl T 38 FFE 7 XED 174 Agled,
] F9lo of 8000718 FHAEMZ FE HFE
Avk. AFo AMHEE 42 7 A oA Feld A E
£ tissue grinder (Pyrex, Coming, NY)& 7o #2]3}
gow, 1 9] b Ay, AAE 2AF 9 orace
w2 12} AA S} T3 st

Hot 9 o

1995 6YolA] 99 Aloof] AF=E A3 A
o] F A EAE Aoz A HI} AFH o=
FANAEMZL FE7E A AE A A 4
Sk (Fig. 1). 8212 AvbEA] <) A Ko 23
gt o) tdle] FTHAEANZY AHARE A}
slag o, 2ALEAS o 0% A =7t FALEAZ
9] Il A= AT A 0% el EA
Zo] &), A A, 2 5). vl FEA
M Fdo] {A; ASol Rfolrt glo] RHolrj
=, FANNEMF] 7hd et v|Zkd - Abelel ¢F 20
~30%2] 4= 7+4r)l Qoka sbed em (Noel, 1992),
FH oM FH2ENF] i) FARL) AR
Alojoll &= <F 70~80%2 Fx}lo]7} ks 8 B.aTe
u] 0] (Choi and Choi, 1983; Cho and Choi, 1984), <
Sxtz AvEA Skt IlElE A 4 9lE Ax
2 A 8ol z}pol7} Qlet= A, F
Aol s A3 A% I35 B3 9l Hez
FAg S 9lvt o)t Iy} el 246 o3
A (Fig. 1), Bk=A] ZHE7}el| o8 FHAEAZ9
7t oJ 8ot gelsolof & Floju], {AEL Z}edo]
gol=w u3F, A, BN, 44, &5, 55,94, 7
B3 5 FHNAEAZ ¥7F 22 24 ol &3
== FAst AMFo S E)EF dloof &
o]},

ol race 714 oll M Lee 740A A5 R AEL] 4
=3 FE v} 56~108070=2 AAAALHE o7} 9l

FTEo| FHNAE
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Fig. 1. Soybean field infested with soybean cyst nematode showing typical yellowing symptom (September 13, 1995 at

Kangwon, Korea).

gdom 7L 2987t} (Table 2). 1] Arkansas3~
A N FHNAEAE kS AR sl 9o} v
Qe W, Lee 740 A FAI5l A LB A
S 3 FE o 48~1 1630)g) o HF2 38972
528} 7sko|gdch(Kim et al., 1997). o] FA}
A, 2ol By% 2F race, & race 1,3.5,60] W
7%=, BED] &2 race 3(48%)e] 7}A} wiglo
™, race 5(24%), race 1 (19%). race 6 (9%) <=°] %o}
Race?| &2 1983w U A race FALo A race
1.5, 6 (FAell= Co] WHE ¢ 3 (Kim and Choi,
1983), 198633 2] = Al A= race 5(82%), 1 (8%). 6
(89%) 4=0]<) 21 (Choi et al.. 1986), 198711 ZA}oll A
= race 1 (41%), 5(35%), 3(18%), 6 (6%) =02 FA}
Al 7]ete} z224 zbeol7t ¢lelTl (Choi e al., 1987). o]
Hat $HEL] ol FAF A A, A FFo] w3
ZAF A7) A Sl wE ez A7bHo o
Feke] FAbs) oWl A} AE Fsle], Boldt T
AL o] FALEASES A FFoE oY
A1 Pickett =3 PISR7882- 7} &F = 219l 37 (race 1.
5,6). Mk Peking@} PI907632- #13] 7lafj& 4= 9f
odeti Hold}.
U FHAEAE RS oF 3% A A ,
PickettZ 7}l 8} virulence gened 7}A) 32 9)i+=d)

]

gl

q

f
-
b
i

(Table 2), 7% &3] 5 AL 3w a 34 94
Al AT AL Pickettol] 712t 36678, 993 7] 2
AL FAE S, A BEEFFA Lee 7429 219
M. 6637h e B 2L 150~167%2] FAES R,
o] 5 AlFA=He- Pickettel] dsl &2 WAL 71
I olddeh = o FHAEAMS Ao oF 43% A
X PI88788-2 7lal 8} virulence gene-& 7Fx| 31 ¢
gd=d Z2A1E2 Lee 74 thH] 53~62% 2 Pickette] 1]
slo] wrokoh 2] 3 Pickette} PI8R788% W% 7)a)
& 4 9l= Aoh(race SH)E oF 24% AE &R sk Q)
i} (Table 2).

PekingZ} PI90763 U =& ZFH2AEMZE Aot
of e A eldon] o} Fujeli= o] FEFEol
718 5 sl Aol glsdet whetd SelM e
Peking3} PI90763 ¥ E%& XsAEZ &A1 )
FEoR o]gsli= o] npEAE Aoz ®HH 1
Hup S A HF - AFA S Pekingoll 8.2%
(1270, % Hd+ o3 AFAE-E PI90763¢
9.1% 2170)2] A 2E7l A= ], of AZAte] o
B 3] 29l Peking @ PI90763¢] w3} viru-
lence gene 7} gl Aoz Beln uwelr] o
FEEE A2 Aol 2 i3z AESM Adedd

selection pressure 2. ¢13}}, Pekingo]v} PI907638 75

¢ o
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Table 2, Races of soybean cyst nematode in Korea
- Location Cyst no. Percent on differentials (FI)b ace
Province Gun Myon on Lee 742 Pickett ~ PI88788  Peking  PI90763
Kangwon Chunchon Namsan 195 0.0% 0.5% 0.0% 0.0% 3
Hongchon Hongchon 237 0.0% 0.0% 0.0% 0.0% 3
Kyonggi Ansong Ilchuk 85 0.0% 0.0% 0.0% 0.0% 3
Yangpyong  Yangpyong 1080 0.0% 11.9% 0.0% 0.0% 1
Hwasong Chongnam 56 54% 3.6% 0.0% 0.0% 3
Kyongnam  Hamyang Hamyang 268 3.7% 1.1% 0.0% 0.0% 3
Hadong Okjong 61 21.3% 6.6% 0.0% 1.6% 6
Kyongbuk Bonghwa PopChon 134 1.5% 313% 0.0% 0.0% 1
Yechon Yechon 170 22.4% 35.3% 82% 1.2% 5
Uisong Tanmil 130 0.8% 0.0% 0.8% 0.0% 3
Chungnam  Taejon Donggu 1032 19.2% 15.5% 1.3% 0.0% 5
Taejon Yusong 663 149.8% 62.0% 0.5% 0.0% 5
Sosan Haemi 130 0.8% 24.6% 0.0% 0.0% |
Chongyang Taechi 540 15.0% 6.1% 0.0% 0.0% 6
Chungbuk Chongwon Ochang 219 167.1% 53.9% 2.7% 9.1% 5
Chonnam Popsong Yongtok 261 0.8% 0.8% 0.0% 0.0% 3
Hampyong Nasan 156 0.0% 13.5% 0.0% 0.0% 1
Chonbuk Imshil Gwanchon 63 0.0% 0.0% 0.0% 0.0% 3
Imshil Shintog 175 1.1% 5.7% 0.6% 0.0% 3
Jongup Puk 465 28.4% 17.6% 0.0% 0.0% 5
Jinan Bugwi 132 2.3% 3.0% 0.0% 0.0% 3
Cysts were cultured in d-6-cm paper pot for 60 days in greenhouse.
¥ Total number of cysts in three pots.
» Female Index (FT) = — umeer of females developed )
number of females developed on Lee
FI<10%: —; F1>10%: +.
S Azd et Y ISAE U ez 4 BF 33 AY SAFcl Age] MAH 24
2zt A FFTF F FF 2 Ak, S5 A E
dubH o races AMAAAEEES 3 AT A&3led TEE THREEAF Aol A AubHd A=
AE o B, S T AHES T AN 5 Bl 4% FAAYE Fusie Ao nigh
2EAF AL FFe] detE 73l 27 g Aoz wd
t 09 racert &t lslet olejdt dARL st
F ANE FEE Fol TALEAZ N AP A E=EH
3

FZo Addx 7HAFE sjA o] 7hsghd], g
o] x|l &3te] Fo] A Weolr) TR, o
B2XRE A2 m8)7) 9)% 3 (Yokoo, 1936),
olg|gt 2UEL FHNAEME XY & HAEE
(tolerance)=-o] 3RSl o8] ARG S 75
el FH3] Ut dlE Bof, nFelA A S
WA EFoletar delzl PI971002 3= A Folx
(Boerma and Hussey, 1984), ® &7 JHa] =123
A 222 AW race 59 A2 AP &
Bolwr 43 F4gx 1.7~43%% 7} A
PI907633} 1)2:3}9].0.1 (Choi et al., 1986), T-K)
o] ABPHEZEQ PI90T63, PISSTSS, Peking &
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