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ABSTRACT

Since it takes a lot of time and effort for several years to control once cyst nematodes
occur in Gangwon-do, control wrappers are cumulatively increasing every year.

Most of the spawning grounds of cyst nematodes are located in isolated basins, highlands
or slopes in mountainous areas, so it is reported that they are moved by wheels or tracks of
work equipment such as excavators or large trucks for transportation. It shows that it is
spreading through the highlands such as Taeback Gwinemi and the mountainous roads of
Samcheok region. In Gangwon-do, it was confirmed that Heterodera trifolii became dominant
and spread after the first occurrence of Heterodera schachtii in 2011.

Since the cabbage cultivation in the highlands of Gangwon-do is a field made by clearing a
mountain at an altitude of 600m or higher, there are a lot of stones and gravel, a lot of wind,
and a steep slope. Since mulching cannot be performed, the effective control effect of the
pesticide cannot be expected. Therefore, a pesticides experiment was conducted to select
pesticides registered in Chinese cabbage that can expect pest control effects only by soil
admixture treatment before planting. Since most of the selected test pesticides showed
pesticide effects compared to untreated pesticides, and even if they were weak, they did not
appear after replacing the port, so a packaging test was conducted later to see the actual
effect of the pesticide.

As a result of conducting a field test with the pesticides selected in the pilot experiment,

no effective pesticides were selected.
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TR RE 20224 AL oF 4,000 ha 2K QoNA A
W e A ghstel mel B 512 o) WalZel $3o)
BERNAE X Z(Heterodera schachtil)-& 201139] &

¢

HAE o, SRR AEMNS(Heterodera trifoli)) 20170l WAL QT AFFHEANAELZS
w33}, vE 5 143 4129 JFES JteEjelal, SRHANAEASLS 2017 WA o]F ZYE

AR N AERAS AT Al B w4 23 50%7) ﬂiﬂwﬁzﬂ%gg
O

AE Jor Foldof wet WA SR8 He Ade Zelstith ol et AAEHAFEA
HUEd W SAA +55 5t7] flste] ZAdE NAEAFY AEEEZAE 4ol Za
SkolT, FHE Ao WA AFFFRAEAZT SRMAAEASS 2x A oS drEE %]
AL QIFA oz A &oA FHitste] vjSo] A& weiE fsta PR e ¥
olt}, AW AL 2011 11.6ha, 2014 51 9ha, 2016\ 111 3ha, 20190]= 236 3ha® A&7
o g A o] Frlekal Sl

AA wEA SAEEAL = NAEHFTY A 5S40 NAELAS SRS A
1Pjal YA X i(ﬂH’*)Oﬂ %“3’5}% %lii*d%% FABE7] flel SEE ol A= oAl 7

A

1, = Z39
EFE AHT 5 300em™d] F& & éﬂ% F 100em™ & WA sutRoR WES XA}
3ttt &2 25, 60 mesh sieveso] B EEA WAEES AdA Zestdn, WAE 9
AHEL funnel$fol 90mm ZEIo|HE A# o funnel® o 97 &3l mesh

sievesol A funnel2 B8 HelA §7%5Ed, Hejvjo|nE Faf Zo| Wx/S st thg 2ol
WA e RgE HAEL Besoln ARA e HAA Hi, AL dmo
A, "edo]n S HEao] &HA AAA A (Nikon SMZ800, Japan)S Fa) 714




Aol WAE £5 ZAlst1l 2 micro tube® pestle®2 AAEE 7]A counting dish]
d3 &9 f4E AT, AAES £ 542 Nematode Real-Time PCR diagnostic
kit(Clear Detections, Netherlands)S ©]&3te] Z 2R AE X Z(Heterodera trifolil),

AR AE MG (Heterodera schachtii), FHES(Heterodera glycines)E 573 3F3tt,

ANd 2) NAEANS ex¥ =2 o B3lg 2
ZAAwy AA, o] WAEAZE walo] BolE Eoko] £ A Wl WAEAZUE 2A} &
(& 1) SRHNLEAG(Heterodera trifoli) 3 A2 EAG(Heterodera schachtiii)
YAsle] HFAES] HEste] ZEO| W22 AHAste] WA (Y 1) LD 16:8,
55~60%°l St Sk, F2S WAL, 15T, 20T, 25T, 30T, 47HA A7) e &%

N
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<H 1> UY¥EY HZE APHF 21t
| o MAE £ of & SR A0
x|
(74/500cm®)  (H/500em®) 4 trifolii  H. shachti H. glycines
AT shehd wideE] 549% 1,790 112,770 - + -
A % 33-1 304 31,124 + - -

c AE Hd F ALEAS & HF(1,00071/3,0007]) — wiE A4
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Aup vho|= A 2%, A5Al 7hE AR A, dFertE Al ZAEoRAolE YA, EdH|o]
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(%) 5| Ml 2 AR XM2lA7| E wE &Y Hy 2
EZo|E A 5 4kg/10a 4kg/10a  8kg/10a
EAEJOFAO]E QA 5 6kg/10a 6kg/10a 12kg/10a

= R

SFduuiol = #A4 0.3 20kg/10a E%;’gﬂim 20kg/10a 40kg/10a
EREA - ZY0]E QA 4.5(2+2.5) 6kg/10a 6kg/10a 12kg/10a
TR YA 3 4kg/10a 4kg/10a  8kg/10a
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fAIA ] A NAEAS AR ERAL I 4) Ao At TeE A, FAE EY

B
ZopA e & vieE A4 SATHIH 2).

<HE 4> Eff APMIE AL EAp

ZF(DMRT)
Zog WAE WAE 2t
EH &N e Efj 2t e

EGO|E YA 33.7(a) 555.0(a) 308.0(ab) 12,671, 7(ab)
EAEOHAO|E A 35.3(a) 805.0(a) 261.0(ab)  12,182.7(ab)
z2 Mgyjulo|= B 31.7(a) 425.0(a) 262.3(ab)  11,599.0(ab)
EREA . ZF0E QA 35.0(a) 481.7(a) 422.0(a) 8,123.0(b)
CESIERERRIPY 35.0(a) 521.7(a) 344.7(ab)  12,622.3(ab)
A2 36.0(a) 847.0(a) 205.0(b) 13,430.7(a)

EHHH oﬁﬂlﬂﬂl

(33 2) Eff, 5 ofHIxf2 U BT A

YA I 5) Aol Agtstt BEE AL, oFAESS

Z(DMRT)
ZZH MAE MAE ¢
2

SREERY - ZFoMY AlEA 162.0(A) 12,798.1(B)

HFeEE YA 147.9(A) 12,965.0(B)
Zo]E A 154.5(A) 19,173.1(AB)
Bl - ZHO]E Q1A 175.2(A) 25,449.5(AB)
REZHA - ojuE2 T A 165.0(A) 17,590.7(AB)

Rt 222.0(A) 29,026.3(A)
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(HIBMISLZHR: ZIX|S] DAX|HIE WAEMS WMMENTAL U DSHZL7IE HL)
(NE 1) 29A G nRAEE 78S TR 24 D ) A
AR DA AR ] AETe) HBAE AT AT ARE, Zme, THAE
Aol AZHATE 6), AAENF] 2o WAATS LA WAz ] Fax1el gl -
ARom AA ) waTe] somoldo] £ AROA BATE AL AAGL AATHAY 4),
WA HAEAZFA $HEFS A% WEe WEY} £& ZRMHAEMZF] SHE
e QR @ WA Batem gdE BAE AYe Ao

<HE 6> NX|HHE FAX| MAEMZE 2Rzt

oo [=]
H= RAIEZA & ME HEDX A MAENE
2= Atetg =
2020 76 53 o : :
2021 105 49 33 5 "
2022 124 98 69 0 -




ANE 2) A2EAS 2248 F4 9 732 ZACIWAIR)

AT 2 EA Z% 00N 1% 2], 250N 227 Iz St Wle] 27} SO ),
SRUNAENFE 20Col4 oF 40%, 25CoIA] oF60% 7] eale] MAISHATHE 8).

<H 7> MEBRMAEMZE(Heterodera schachti) 2E8 ZA]

Inoculate density Mean number of nematodes per a pot
Temperature
(no.eggs) female cyst
1,0007} 0+£0c 0+£0a
15T
3,0007H 0=x0c 0£0a
1,00074 0=x0c 0£0a
20C
3,0007H 1.3£0.33¢c 0£0a
95 1,0007} 8.7£2.03b 0£0a
3,00074 22.0+0 88a 2.0£0,58a
500 1,0007} 0,7%£0.33c 0£0a
3,00074 1.7£0.88¢c 0+£0a
ARG AEMAZ AA] 1,0007] FFUEAA S4 FE — o]F SEHHAEMAS AIFA] 3,0007H
A 29y

<H 8> SEHMAEMZ(Heterodera trifoli) 28 ZA|

Inoculate density* Mean number of nematodes per a pot
Temperature
(no.eggs) female cyst
15 3,0007} 0.7+0.67c 0+0a
20C 3,00071 39.7+5.21b 0+0a
25T 3,00071 65.3+9.24a 0+0a
30T 3,00071 13.7%+2.33c 1.3+1.33a
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MEFAAEAST SRMAAELNS BF 25T/l 2&27F S/l weEh AAEAS
A =7 5 ek 4= ANAE, 25C7F e =X AAFTAEC] WorAl=
e FAY 5 A SRHALEATO] AFRFAAEATED W2 M99 2EoM &

5}
O 2 25 2l 5 dRla, 22 2EAE 2 SAES BHATHTIE 5).

82.0
B Hintol
00 & Hachaskii *
=2
&30
£
= 200
_g 40.0 [
0.0
g .
2 200
-
1.0
oo (] ». -
155 20 25 Cley

(O 5) 22 MA
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M5 SAHW

AT g5 7SR By A s 7]2o] L2 Qe FAOIH(IH 6.).

ELy] 1- 4
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BN s omer e T T 0 190E an PN use ower e omee er e an
(O3 6) oete A2 WMokl 2011d, 2 20214)




30 6.3 88 104 12.9 154 19.5 220

(a2 7) ZYE HF7| HoKEE 2011, @0 2021), 2018~2022H MAEME hAx|H

9 AF Aate WA 7T o o LA AR £AH 0] HEvleo] st BelsA
(2" 7), 71wl Hgeo] $& TRMNAES FAEE AT YA FOHE 6, 1

(A 3) FA|F NAEAS WAIYA a4y XE
SERERY - ZFOAHE AHAl, 7HEAT QAL HiF R A, EHolE YA, HFES
CEZYO|E YA, FERHZ - olnrE R E A SOl FETF AATHE 9).

<E 9> EEAY GnZAb At

Treatment No. female Average Control
| I i value
ZZ2E2d - SR AEA 0 1 0 0.3 99.2
SFdunol & QJA| 11 9 12 10.7 74.8
7R A A 4 2 7 4.3 89.8
HFEtE YA 1 0 2 1.0 97.6
EAE|OHA 0| E A 9 12 8 9.7 77.2
o] E YA 0 0 1 0.3 99.2
EJEEA - I 0]E QA 0 0 0 0.0 100
obAletm Z 2| = QJA| 7 13 6 8.7 76.4
FEzHZ - ojutERIE Q| 0 0 0 0.0 100
24 49 36 49 492.3 -

472 \ 2022135 AR TN




YAFA A2} fFZ FAA oFsf7t DASHRITH(IE 8). oFsf LAY o]77F EE
Zol7k A4 e ZEES Agsio] et BAHoR AZEdn, 2o A9 oHAEE
% 20~25cm REPE WA M7} TET ZA B HAu, TEA] A
10em URroR 2ha HAA] OFARMSO] HEA U A2 ddste] oy ZES
27b A9e ARSI 9).

SIUZES Agstel SAVI F9F F7H 4 AWAT okl GodrHaY ). okash o

24} 23S FYOAYS 1) WFh QAL BRAA2ERSY PA 7 Gk FHOAE

&y
3 —
y =,
= =

ZAE[OFHOIE YA Z0|E YAl BRLZA - ZH0|E YA OtMIEfDIZ2|= A




A" 4) 2R SF N2EALS TASA 2384 ZZAE
12} e} AR A oFAIA E] B G4 & 549 24(2021.07.23.) AAE 29| FAE(P/P)=
Bl A FA2(1.9) Bl 570 ofAl F WlRETtE AALY7F 7P B 2 AR

UERA T ™ 10). 571 A[E Al 7 oFsi= YERA] of ottt

MAE £
------ B AFYE 54 R}
H(Pi) H(Pf)
o] QYA 33.7 47.0
ZAE[OHAO]E QA 35.4 47.0
ZFAntutol= BA| 31.7 38.8
EZYo|E - HEEZA A 35.2 49.4
m Z20|E x| m ZAE[OHA|O|E A ‘ﬂ]%‘a}ﬂ'}i olzlxﬂ 35 92 370
= E=2yutojo|= 27| Zajjo|EEHEZA U : ’
mHIFEarhe | - ERE] A 36.9 68.2

(O 10) 1t Efelf ZFAY NAE SHE 2t
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27 A TRANA AR R B4 F 549 2(2021.08.26.) AAE 9] FAHB(PI/P)E
ume s FHe0.07) ol 574 oA BE Pi/Pi gho] 0.1 o402 Fubrh ekt kst
(28 1), 57} A 2% ke Lehta] estel,

Pf/Pi MlﬁE—’.‘—

AlorH| AHYE  54Ux
H(Pi) H(Pf)
ZHo|E YA 555.0  110.1
EAE|[OAO]|E QA 805.0 89.7
| =2 xsjtols By 4250 459
Lol . BEEA o 4817 524
- m = o= x| m ZAE[OKIO| = QUAl tﬂ]."lj'-li'alg]'ﬁ C]’:]X‘H 521.7 70,8

= 2SS0 E S| THOIEERTA PIF ~
ATl Al FEE —‘?—?q F/] 845.0 63.0

(O 11) 2%} oS ZYAH NAE JAE Hot

37 A3 ZAA A FAIHE R A 5 569 XH(2022.10,17.) HAESC] FAB(PHP)S
ulme Az $x2)0.76) o] ZAHOE AA(0.58)7F FAFe] ol mu 9,

EJREZA - Zo]E QJA|(0.70)&= FA 2o vls| Pf/Pi 3 Wouk xpo)r} ujn|ste] ofRjaTt
H7) ok yuA] 37 Al LA F4lEo| LAY B4 YeEtH(aY 12), 57 Ad
OFA| W% oFdf UERAl ¥ttt
Pf/Pi MAEZ
10 Al 2FA| AMHYUE 56 X}
o H(Pi) HaH(Pf)
%EEE E : E'_'I"o]-x]u- }‘1]%];(‘]] 162,0 124_3
HFe7EE QA 1479 1333
ZaolE YA 1545  89.4
. - .. EREA . ZH0lE | 175.2  192.4
o e Ruady - oudERTs g4 1650  142.6
:;j;‘flgﬁ: LS saels Al -Z:j == o A 222.0 168.0
(22 12) 3% A4 TNY MAE S48 2N
DA SR = g D7) 22 Ao A Austr] wiiel| A& EAA HARALL, Eo
Wokal T34 FAE AHESH HAS sk oly| o] EAES gt o= oA X3ttt
B OAF AT A A S 2] of A = #%:1‘8}71] Aed 4= Y= HEFA FAE gatez
oA S Astd L stloy, AHE ofA F ZAAAIFANA B e OAIE A AT
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