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ABSTRACT

1. Development of technology for summer cultivation in the highland area of the Brussels sprouts

This study was carried out to develop a technique for cultivation for summer cropping in the
highland area of the Brussels sprouts. For each zone, the 750m zone was appropriate, and 4 varieties
were selected, including brilliant. The yield was high when planting in early May during summer
cultivation in highlands. The appropriate planting distance was 80X 30cm, which had high yield, and
it was possible to select 40~50cm for each farm unit. It was advantageous to harvest from 80 main
leaves for the number of harvests to save labor. It was advantageous to carry out 50 main leaves
for the topping time for temporary harvesting. The optimal number of seeding days was 40 days
when seeding a 128 hole tray. Through this cultivation technology, we expect that the Brussels

sprouts will develop into an income crop in the highlands of Gangwon-do.

2. The development of occurrence of diseases and pests and control techniques on Brussels sprout
summer season cultivation in highland area

During 2017 and 2020, the development of occurrence of diseases and insect pests and control
techniques on Brussels sprouts(Brassica oleracea var. gemmifera) summer season cultivation in highland
area were surveyed at Pyengchang, Taebaek, Gangwon Province. Invetsigation the occruence of three
kinds of diseases and seven insect pests species in June ~ October were found in the Brussel sprouts.
The following diseases and insect pests were found in the Brussel sprouts.: Black rot(Xanthomonas
campestris pv. campestris), Alternaria leaf spot(Alternaria brassicicola), Soft rot spot(Pactobacterium
carotovorum subsp. carotovorum) were the most frequent and serious disease. The diamondback
moth(Plutella xylostella), Spodoptera exiqua, Spodoptera litura, cabbage aphid(Brevicoryne brassicae),
Phyllotreta striolata, Artogeia rapae, Trichoplusia ni were the most seious insect pests. Selection of
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effective organic farming materials for the controlling the Brevicoryne brassicae(Linnaeus, 1758) on
Brussels sprout. Products containing matrine extract 100%, mixtures with plant extract 25%, paraffin
oil 80%, mixtures with neem extract 80% as active ingredients showde strong insecticidal activity at
recommended concentration against B. brassicae larvae. We aimed to select pesticides with insecticidal
activities against diamondback moth(Plutella xylostella). We treated diamondback moth(Plutella
xylostella) with 5 kinds of pesticides, and 4 kinds showed excellent insecticidal acivity(95.6-99.2%) 7
days after the treatment.
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Fo2 9FF(HEYAUE, Bosworth, Farly, Evesham Groninger, 24|, of7] A|Y, ¥&)& st
75‘%7]13% 4% 14 ?——-_ J’]’o, 404 S5 5 29 o~Trfoll AASHA. BAS IR AdEE R

5923¥ 0]t A A = 80%40em(3,00052/10a), A PEZE HA ST AlH]|=F
(N ons KZO E| l)% 20-15-20-2,000(H A ¥ D= 3kt 2AMWE2 712, BEF oloketd, A5
9 FFEA, B35 = 55 S5

Ao A A7) THE B BB650m), AHES0m), B ALISom)N A ALt 24
F3C BUeE gon, wE W HAVE B 13 2ok A L 2SS AF 13 FUst,
E 1 ME Y HATIBAL, 152 2H%)

Xt ZAl7|
7 = ES] =X=bIEL
550m(2%) 650m(ZXIE) 750m(EH&H)
1 2} 3.21 5.08 5.08 5.10 49~51¢
2 A} 4.14 5.22 5.22 5.23 39~40%
3 2 5.02 6.08 6.08 6.08 37~38Y

2% &
-EJH])& 20-15-20-2,000(H Al

B2 mE H AT
Xt ™A
g 57| SR
550m(E2%) 650m(ZIE) 750m(Eff 2H)
1A+ 3.6 425 4.25 4.25 504
22k 3.23 5.10 5.10 5.10 504
32F 413 5.25 5.25 5.25 40¢
42} 5.2 6.11 6.11 - 40¢

(A4 8-1) AA A4 F81dA}k, 2018)

‘B E E5S ARgsle] g H(EI 750m)olA s T A4 7]
04 509 SH & A A8kt A4 A== 8030, 40, 50, 60cm= W 3uHEstich A

Ho rir
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(Ad 3-2) &4 A4~

‘BHYAE FF52 AHEste] & AY(ERAL 750m)ol A a8kt 447
st A A= 80x30, 40, 50, 60cmE ¥ 3ukEs}Ich Ay

1
W SHEA, RS 5 2ASL.

_TH

H(2d, 20194)

Ho (r

N¥ 4-1) =59 22e AF 2895 YR, 20184)

E5& Agotol o) AHET T0m)NA £BeTE, A1
9 5 AQe SRS D SHES E 35 2k 712, B9 olskey, A%
[e]

E 3 s & 227

L5514 L2872 (2H) PEPYpY

13| <% 13](90vH) 9.28.

23] %3} Lei70m) 9.11.
23](904H) 9.28.
13](701H) 911

33 2t 231(90H) 9.28.
381110 10.10.

A8 4-2) =58 S A3 A +=A7] A @2AA}, 20199)

ety s ‘BEAE 58 AHgete] Blw ALGEELL 750m) oA skt H A 7=
59 10€2 509 S5 5 AAstdch A4 =417 44 Ya 13 82 24 80, 100, 1200 =
st Al 22 =22 13] 2} =8 2530 AAJsidnt A4 A= 80%30, 40, 50, 60cmE I
3WESEA T S U SFEA, AEE 58 AT

(A9 5) A gt Aday +7(20184)
JoH( I 750m) oA e A 7=
£ 40u, 50, 607, 70uH, 80U Al 7] A
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FEotoh7 g =2 A5 7hefista A4 sttt 89 F SR s F=E U (Plutella xylostella)
Ao =3t B3} Qe FAIE AWt FEROR S5 A% HAGEARS S5kt
FEoohr| e wEEuEe] AFEol FA A Bt 90.7~93.3%% otgﬁ E3}7)o FH3}
HAE Bk BErohy|kuls wiEE L HAanE $Igh ofa, oFejAld AuliE & 13 Zr}
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e o 5 A & o off Al
Al et IR ET TR 2 - 7|1 e
(%) Atge  MEMAZIREEERY)  gE6) (yalw)
_ - 2.0008) 1,0008H
AR = A ) 9
FoE 24 52000 o0 BEL @ @i
° A (e 7/28)  (ef47/28)
HEZZ0|E A 20 2,0008) ” 2,0008) 1,0008)
dEMEY FA 1 1,0004) ” 1,0004} 500H)
QAEALE. 5514 10 2,004} . 2,0000 1,000%
Cl=ZATE. A4 15.84 3,0001H ” 3,000} 1,500H0
w3 - - - - -
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W&ok g s =S AEA aAE Aaet FAYA T AsMe s & 209 Ao
H 2, SUISBCOCH7 Y tHFELHE A oA 2R
FA FNAX 3 BEY MAYE  AlHIZ(kg/102)  AEHEA
- E4] 2,000 ]
] 2} Q) Q) Q) 9 s Al A EEo A
et SE 182 7E 13E 4OX4OCm NPK:201520 ]EO}-T———
EH] 2,000 -
R 2] 199) Q] 140 ) KA ELO A
Ef 54 18¢ 74 144 40X 40cm N:P:K=20:15:20 |82
iU 2~3% 5 AS 10mel/A* SRRl 50Uk A, AIETIRE Well ohE ARA] A= Qlgith
AT WAL G 3Rl 3 AFAYT WAL ool E 3, E 49 2rh,
H 3, M1ZE(EA)
7 & s Hre 4 E74  FUHM  AQUH  ZAQUA
°F § 6 3 18 4.5t 81t
114y
oF 3 11 3 33 Int 330
H 4, M2 EH(EHEH)
7 & 24 Hre 4 £74  TgEd  4QwH  E4Qud
°F §# 6 3 18 3.1m 55.8m?
- 102w’
oF 3 11 3 33 1.4nt 46.2m’
A A A g (A E) T 7382 ot e & 59F Zom, SAME HITo= A ayt FHrto §
Fe E Wik 7)HAdEE glolth
H 5 UMM/(HE)HZ 7|44
X< 2/d Z<& () z1/2|X™ 7|2(C) "H7|2(C)
7/26 9.0 274/ 169 22.2
B3 7/27* 2.0 23.0 / 189 21.0
7/28 3.0 233/ 18.6 21.0
7/27 2.6 217/ 17.8 19.8
ey 7/28* 18.0 208 / 17.6 19.2
7/29 32.3 247/ 17.5 21.1
* oA e 9
HAAIY, SFAAY BARE, ZABE, 2ALA, 2AHS ofdo) R 63 Lt
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A 1) AdE HEF 4

=Y FE=+ BEYAE, Bosworth, Farly, Evesham, Groninger, 227], of7], A, #& & 97T

=5 % AHE

AT (650, 750m)= HEo] A ul st =

A

=

= 79.5~12lecm o, 5 9 Aid 9

H 6, ZAtEH

T2 ZARE FAES ZF AU} EIVEIE

- P 13] B3 8/10 okAlAE A @ He 3, 7Y T T 103

i 12] e} 8/11 oV s 24
oy SEY 3%] B 7/23, 125, 12T Aol vehs el oks) 54
oFlfT 33 o 7/24, 7/26, 7/28 2 2L
23t 3 1%

(MR oA WSCich| el E DX ASE2EE xHui7|& 1)

2742 650mA| = 88.5~118cm, 750mA]

5742 750m Aol Al Groninger, EEAE, of7],

W& 4FTAA AEeTFol o4
E 1. 88 ¥ X8 MEEYH
=& A A E(cm) & 2=(0f) 3 =
= 3 X cH -
(cm) () x = g4 deg mMxg (~9 (1~9)

el 650m 1011 414 203 207 907 383 523 3 3
750m 935 370 158 157 873 287 587 1 -
boovorg . 690m 10L7 354 203 212 890 363 527 6 2
750m 795 283 148 137 853 210 643 6 -
aty 650m 1057 337 203 208 100 327 673 1 2
750m 1030 380 202 200 1103 330 773 6 -
bvpay 050m 885 366 227 28 717 317 450 9 2
750m 863 363 200 188 823 247 571 9 -
. 650m 1128 323 190 190 1053 423 630 3 1
Gromnger ey 70 327 167 152 1120 357 763 3 -
o 650m 978 361 200 197 1007 377 630 9 2
750m 1107 367 177 163 1187 357 830 8 -
] 650m 1187 382 203 212 1007 390 667 7 1
750m 1160 410 208 203 997 337 660 6 -
A 650m 1100 394 213 217 1130 437 693 8 1
750m 1057 383 180 155 1210 383 827 9 -
o 650m 1087 369 21.0 200 1090 483 607 6 1
o 750m 1210 407 210 193 1173 433 740 2 2
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Eo2 EX 9 Xig 7 EN (ZA: 10.27)
= = A FT1n FTZ= ZTEE2 Az o o ME+E
g5 M e em @ O N B E) (/)

HeaolE 650m 29.6 38.1 15.5 27.2 5.8 12.6 243 364.3
750m 30.5 37.4 29.7 20.3 4.4 12.9 34.4 435.1

BOSWOrth 650m . . . n N N = .
750m 23.6 30.4 8.2 18.2 4.8 12.4 0.7 9.0

Early 650m 25.3 34.6 9.3 17.9 3.8 14.3 - -
750m 22.0 36.5 8.4 14.9 3.2 12.5 12.5 130.4

650m - - - - - - - -

Evesham 250m - - - - - - - -
Groninger 650m 25.7 35.0 10.9 30.3 5.4 11.5 2.8 41.5
750m 29.6 390.8 15.8 24.7 4.3 11.6 46.8 478.0

70 650m 24.6 37.9 10.3 26.0 3.8 12.3 2.2 38.2
750m 31.8 41.2 17.8 20.8 4.6 11.4 17.1 221.0

o] 650m 25.0 35.6 10.3 28.0 5.1 10.6 3.0 40.5
750m 29.6 38.7 15.3 19.8 4.0 13.9 30.1 340.4

650m - - - - - - - -

Ad 750m - - - - - - - -
Hho 650m 26.1 39.9 12.0 27.7 4.7 11.7 11 50.2
o= 750m 29.4 39.2 14.4 20.8 472 11.9 19.2 227.0

(A 2-1) AWE H7 F47] FEAEA, 20174)

HET7I G =R A 40~509 S5 & Z o] 3~5u) WA E= AlFNA EF(550m) 59

=, AE650m) 59 A<, B (750m)E 59 Aeo] ZAeE S o Aol =tk A diE A4
715 492 e Favt Qi
E 3 At 2 FANIE MREN
;£|<1:|| LA =& A ZA S (cm) & +~(0f) 28 =
(1) (cm)  (mm) Xt = £ =29 =g (1~9) (1~9)
o 1245. 8) 1116 412 194 201 1028 412 616 3 6
(5‘;_0° : 27H(5.23) 1128 390 203 217 1078 504 574 4 5
m 3746, 8) 987 385 224 232 402 402 406 3 5
A 12+5. 8) 1029 411 214 204 1060 548 512 3 3
T 27H(5.23) 1043 388 210 204 944 448 496 2 2
(650m) -
32H6. 8) 918 364 158 168 880 284  59.6 3 2
. 1245, 8) 986 408 170 17.1 980 384  59.6 1 -
B 274(5.23) 1109 343 248 223 721 309 412 1 -
(680m) -
32H6. 8) 822 336 187 180 756 326 430 1 -

2, YAz <« 199



H 4 K)o OHAAZ|E 2SN

APZEACE =
SN FOV] SErElaNod yzg T2 x4
(1) e 33 27 gA x& (kg/10a)
124H(5. 8) - 11 536 547 100 43 1,272 100
2
°° 221(5.23) - 1 601 602 110 45 1,352 106
(550m)
32}6. 8) - 1 599 600 110 50 1,193 94
12415, 8) - 15 672 687 100 47 1,462 100
2=
T 2R5.23) - 0 505 505 74 37 1,372 94
(650m)
32}6. 8) - 0 204 204 30 28 736 50
1245, 8) 1 53 848 902 100 61 1,488 100
vl
bl 271(5.23) - 69 451 520 58 49 1,061 67
(750m)
32}6. 8) - 81 255 336 37 49 630 43

750m Ef

a1y
(K13 2-2) A A A7) FHEEA, 20184)
HErrh7] gl A A Al 40~509 S 2 & 2Go] 3~5u] A E= A A 5B (550m) 59

g, AF650m) 449 sk, BH(750m)= 5 Aol A RS W Aol =T
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H 5 X9 o HAVE MeEHY (ZAFY: HAI 5 150Y)
x| x & A4 &(cm) F4=(0H)
_ A7
(1) (cm) mm) =t E=1 E/
43} (4.26) 512453 256431 17.1+1.7 18.6+22  49.4+6.1
B By 54 (5.10) 61.3+4.5 30.3+4.1 165+2.5 172428  61.1+85
(550m) 58} (5.25) 617453 287437 13.6+1.8 139+12  67.9+9.8
6% (6.11) 39.945.8 156+1.9 11.2+27 11.5+24  487+94
43} (4.26) 659487 304+4.0 195429 192426  50.2+82
BA AR 54 (5.10) 80.5+6.2 30.6+2.4 189422 19.1+1.6  55.0+9.2
(650m) 58} (5.25) 714429 293422 19.1+1.7 20.1+1.7  68.9+6.9
6% (6.11) 727490 294434 208+22 207424  69.4+63
- 53} (4.26) 67.1469 38.1+6.6 23.0+2.6 188+25  62.8+9.8
(;50;)“ 54 (5.10) 738488 37.8+58 22.9+1.7 193+21  71.8+86
53} (5.25) 844429 401427 224435 185+37  91.74£9.3
H6 X9 ZAIE L EY ($8t2: 10, 11)
xle saay T8 73 25 dEs #= ge
(1) (mm) (mm) (9) (7H) (N) (Bx®)
12H(4.26.) 24.2 37.4 10.4 21.5 3.1 13.3
By 22H(5.10.) 24.7 35.9 10.9 21.8 3.8 13.0
(550m) 321(5.25.) 23.8 39.7 10.6 21.8 3.0 13.0
4216.11.) - - - - - -
124H(4.26.) 25.2 41.9 14.2 25.1 3.3 12.4
Am 22H(5.10.) 29.6 50.6 19.5 26.5 3.1 10.9
(650m) 321(5.25.) 28.0 47.0 15.5 25.1 3.1 11.7
4246.11.) 26.3 432 12.4 23.0 3.5 12.7
g 121(4.26.) 29.9 445 15.5 22.9 3.7 11.5
(750;1) 22K(5.10.) 32.5 44.7 20.1 25.2 3.6 11.2
321(5.25.) 28.2 40.3 14.5 23.6 3.6 12.1
27 X9 & JAVE = EY (#=8}7|2k: 8.22.~10.11.)
;£|oq HALAL] +2(kg/10a) HEFEH(%) A=
(1) S 53 A3 (%)
43} (4.26) 1,383 154 0 0 100 11
By 2y 54 (5.10) 1,529 573 0 4 96 37
(550m) 58} (5.25) 899 119 0 0 100 13
6% (6.11) 121 0 0 0 0 0
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Xl A +2(kg/102) NEL(%) NES
(#1) 77 248 4E4Y O 7 57 47 (%)
43} (4.26) 1,705 1,142 0 5 95 67
Ag A5 54 (5.10) 1,521 899 0 17 83 59
650m) 58} (5.25) 847 436 0 11 89 51
64 (6.11) 500 183 0 0 100 37
43} (4.26) 1,496 1,271 4 15 81 85
g Ao
5om) 3% 6.10) 1,756 1,493 3 19 78 86
58} (5.25) 1,384 774 2 8 90 56

s AFEST 72 g)(30~40g) %(20~30g) 4(10~20g)

Ad 3-1) A AAAD FHAAR}E, 2018)

A A FF2 80x30cm(4,1005%) 358.3kg/10a, 80x40cm (3,0005%) 458.4kg/10a, 80x%
50cm(2,4505%) 425.7kg/10a, 80%60cm(2,0005) 368.1kg/10a % Tt

H 8. MAHZE 2 EY (=8 - ZAFY: 10.11.)
A Az -4 R 5 QlEa 4x 2=
(cm) (mm) (mm) (9) (7H) (N) (Bx°)
80%30 36.6 31.1 16.3 25.7 3.8 15.1
80x40 36.8 30.0 15.9 239 3.9 14.6
80%50 38.4 31.3 17.9 24.9 4.2 15.7
80%60 38.0 31.3 17.7 24.7 44 16.4
H 9 MAHIE 2 EH (ZAKY: 10.11)
MAIAZ| EPT g2+ (kg/10a) MNEE
(cm) (kg/10a) =] =3 A3 st 7 (%)
80% 30 358.3 0 0 130.8 130.8 36.3
80% 40 458.4 3.4 33,5 276.5 313.5 68.3
80% 50 425.7 0 61.1 293.3 354.4 83.2
80X 60 368.1 6.7 74.4 248.1 329.2 89.5

(A" 38-2) AA AaA= FE(2dA, 20199)

AN 13 £34] AFEHL ANAYL §2os 2
27 3N AREAE AAAE He4E 2P Yo, 37
2 80%30cm(4,1005°) 3,319kg/10a, 80x40cm(3,0005%) 2,109kg/10a, 80*50cm(2,4505%) 2,066kg/10a,
80% 60cm(2,0005) 1,590kg/10a it
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B 10, MAIZ{2IE 15 £8A MSEM Y 7o EX (+312: 8. 28)
ol
A SPIETRE = #42 - i
(cm) (cm (m) 20| = 284 = Zo| 27
(cm) (cm) (oh) (mm)  (mm) (9)
80%30 83.3 36.3 18.4 15.7 86.0 31.0 39.0 17.5
80x40 72.0 37.2 18.0 15.1 70.3 32.8 42.7 21.2
80%50 68.7 37.2 17.3 14.2 72.7 344 45.1 22.9
8060 62.7 38.4 17.8 15.1 70.3 32.0 42.5 19.6
B U1 GHARIE 2348 Al MSEN o 7o B3 (3121 10.31)
o >
A 2| XXt 7174
(cm) (Cmo (mmc; 20| = =28+ = 20| 2
(cm) (cm) (TH) (mm) (mm) (9)
80x30 95.3 39.1 17.6 14.8 115.1 34.5 47.0 23.3
80x40 83.1 38.8 16.3 13.9 104.8 33.7 46.2 21.4
80%50 83.3 37.8 17.1 14.6 108.2 335 474 219
80% 60 76.5 40.8 15.8 13.5 102.7 31.8 45.2 19.3
3,500 2,500 2351 1,000 9463 e a0 10,000
o mikhs28) w2AH(1031) - mIsTslke —sTH(EE
2,000 e 80 191 8000
2,500 1,704 mH[M¥ED}
200 1,500 1309 60 | 690
100 1,000 o N 53:16786 40 400
500 500 ; 339 . J - J I 200 2,000
1
80*30cm 80*40 80*50 80*60 , 22 8-7 ﬂ I z§ I 330 , ,
80*30cm 8040 80'50 8050 80°'30m 80°40 80°50 8060
a3 2 AAiElY MAE 323 7ol 3uY MM O 4 AE4 U 549

*AETE 7IeG B7%, mm) SH@101d) H(35~41m]eh) F(29~35) 42979

80*30m

2. ot <« 203



a8 5. MAElY 2E MY

(A 4-1) =5 A7 9% 2834 PEA, 20184)

T3 wE FEs
3]

T AT (EA 90MDAl AEre 1,020kg/10a, 23] 22 Y 701,

90eH) Al 1,506kg/10a, 33] 4=BHEA 70, 90, 1007H)A] 1,844kg/10alth, LA G rT}E 431314
(2~33)E S/HEE aF T/, 250 #3UHh
B 12, £33148 2YEY
o N YIES +2(kg/10a) To 7|8 dETE(%)
S LB N
(&) 4 AELY h 7 57 A7
13] 43 90mH 1,249 1,020 5 15 80
&7 1,690 1,506 0 20 80
23] =3 70K 1,276 1,130 0 18 82
90wH 414 376 12 22 78
e 2,227 1,844 2 14 84
o 70 1,578 1,475 0 15 85
38 4%
90wH 352 294 7 20 73
110wH 297 75 0 6 94

(71&: & 17|%/10a)

Anma S8 Zgule)  AS(E) A58
22(kg)  HIHE) A () (A-B) (%)
13] 1,020b 6,310 6,436,200 1,903,980 4,532,220 70.4
23] 1,506ab 6,310 9,502,860 2,121,340 7,381,520 71.7
33 1,844a 6,310 11,635,640 2,193,890 9,441,747 81.1

w A = AGRIC17E SHliF 7IE, sEAtEasAR), F7RIAE(10a3 42, ()
s @7k 6,3109/kg(18 109 7FHA B+t ©7h)
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NE 4-2) AA A7) AF @A}, 20199)

SRS 28] uAFea, A FFAZIE B 80, 1000, 1200 SRS W fe B 80w
2,990kg/10a, ¥ 1001 2,401kg/10a, ¥ 1201 2,300kg/10a At AEFF 71&(F ¥4, mm)<
Sti41014), tH(35~41), F(29~35), £Q91THA] th+ef S7-9] oF2 2 801 945kg/10a, 100
ol 639kg/10a, 1207 836kg/10a%Att.

H 14, 1% 2 A 4=Ed 2 7o 2
E 7
SN L. 2R B
=ez1EEs) TS ) (m) = 4ol N U
(cm) (cm) (mm)  (mm) (9)
80mH 8.29. 81.8 39.7 15.3 18.6 32.6 45.2 20.9
10094 9.19. 89.6 35.1 14.8 18.2 30.0 39.7 235
12094 10.08. 92.7 37.4 16.4 19.5 22.4 477 32.9
# 15, 2X 2 7 EY (2xt =3t 10.31))
2g 71E & (mm) T2 (mm) 7&(9) 4d=(N)
80w 33.6 448 20.5 4.8
100w} 32.2 437 18.2 4.7
120w} 34.0 478 23.1 477
o 0 RS0 mOjR =E7 w47 mHAED o 12,63 mAEA N —54UHY) o
3,000 3,000 k 12,000
2,000 1914 10,146
2,500 1,757 2,500 . 9,723 10000
2000 1,500 1,442 2,000 8,000
V 2% so0f 10004 12004 . ;Ozi 20 5 2' 1‘5 EEI 1-18 ”: -
n1kt 53 mokt4g =0 g 1000} 12004 8o0f 10004 1200
a7 6 AEADIE MNZ O 7 7o AW 4 13 8 NELAY Y E49

(AF 5) AASBE e HPaa 7

etk bl A A ATE ok RENH Aste] 92 Aol ARLL T HTh}
LojAme AEY At 75 2oksl] 98] 2 som AANA AR AR AA)A S
AXBRGE 750m EHA Gl A 5UAE FAste] Beldt T 2 S0 AAA AAHENE AL )
AESepo] FA ol w3 39.8% F7hahar
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# 16, ZF X2lE HAA7| 8W=E
AL ES, AA H(cm)
(cm) () Xt =
4094(7.30.) 68.8+2.2 293132 243118 209+1.7
50m(8.09.) 725117 31.3+£2.6 256x1.5 21.2+2.1
60vH(8.21.) 78.1+1.2 33.0£2.1 243+1.7 214414
70vH(9.06.) 83.6+1.9 35.0£3.8 22.0%3.1 20.8+2.2
80vH(9.27.) 91.9+0.9 359426 15.9+29 19.2+2.8
17, HAAZ|E 7 EH
AN 7| =4 T & Ol 8= a4z
(mm) (mm) (9) (7H) (Bx°) (N)
A4 29.0 44.5 17.3 23.5 9.1 3.7
40H(7.30.) 34.2 52.4 26.1 25.9 9.2 3.8
5011 (8.09.) 35.6 52.4 26.6 23.2 9.0 35
60H(8.21.) 30.3 46.7 19.3 23.9 8.4 3.7
701H(9.06.) 33.8 479 22.4 25.4 10.0 3.9
801H(9.27.) 31.0 431 21.2 26.4 11.9 3.9
H 18, HHA7|E =& EH (ZAFY: 8.22,~10.11, &)
- = A
HEAVI (iﬁi) o 7 xgjﬂ_%(kg”ia); st 7 g(i)%
£ E 2!

A4 650 40 81 438 560 88
40vH(7.30.) 956 140 365 326 830 87
50vH(8.09.) 1,203 171 405 448 1,072 90
60vH(8.21.) 1,058 37 295 632 964 91
701H(9.06.) 975 38 298 588 945 96
801H(9.27) 951 30 180 619 830 87
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B 19, A8 g 24

NE-PT AMAMH|(A, &/10a) 10aEAS

XAIA|7 SETS CHHY x49(B o

FA4 1,128 - 7,117,680 4,668,140

401 (7.30.) 1,172 7,395,320 4,945,780

509 (8.09.) 1,577 9,950,870 7,501,330
1,903,980 6,310

601 (8.21.) 1,299 545,560 8,196,690 5,747,150

7011(9.06.) 1,398 8,821,380 6,371,840

801(9.27.) 1,364 8,606,840 6,157,300

O Aih] = APH|C17d FuiF 71, sFAEREAR), F7HIAH(10a4 42, (o)
o @k 63109/kg(18 8.22.~10.11 $87I7k 712 % B ©@7h

ANE 6 Ay SR 7%

YA AZAEE T AN A SRS 4 e 12850 4*5}01 40 S8 3 59 S0
BABE Aol pRF AEAdol =T B3 609 SO v S 5= iaiol A= e
H 20, &% Al REUsE MIEH

gRus sgyy =5 338 = -

(com (mm)  ziol(cm) ZE(cm)  ZOol(mm) Z(mm) 2A(g)
404 79.6 40.1 18.4 15.1 45.0 335 21.4
50 8.28. 73.3 33.6 17.0 144 42.7 32.7 19.5
604 70.9 32.0 17.8 15.0 41.7 31.8 18.9
404 91.3 40.5 17.0 14.4 479 32.8 21.6
504 10.31. 86.5 36.1 16.9 14.5 455 329 21.0
60 83.1 342 17.0 14.3 45.5 34.1 22.4

2,208

a9 RRYAE MY 13 10, 2o T 4
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A7) o7 gl E YA o S A s A

e rhehy| oFul o] FHYS-S A4 Agd 2SS 110.0~117.6cm, G5 74.8~79.91 0] Ak,
A A e 29 50melA] AR S B FAAAY F e 2,070kg/10a, A4
T+ 2,056kg/10a %t} %’J%‘ et 23] gt dEeTe 1,0561<g/10a, HlAFEEF 1,014kgol STt
HAAE = AEFFS 910kg/10a, HFEFFS

—_
N
(@)
~
o9
~
—
o
+5)

B 21, WOy |QHlE A EAL (ZAY: 9.16.)
- (o, ]
Ao s =% S(em) A4 g4
B - (cm) &t = (mm) (OH)

e T4 110.0+10.7 18.1+1.8 16.1+£2.0 29.7£5.2 74.8+10.5
B A4 117.6x 7.6 185+14 17.1£1.7 30.6+4.2 79.9+7.7
H 22 MAIR|Z|H £BHA| 7o = (==t 10.15.)
TE 3|7 hi i S= o

= owE Z(mm)  Zol(mm)  2(g) (7h) (brix) (g/crr)
12+ 29.9 374 16.9 23.7 13.0 3.8

LR
22} 31.5 39.3 18.5 22.9 14.8 3.2
2 4 12} 31.1 40.0 18.5 23.2 12.4 3.8

B 23, LSOOI (YIS XA}

2y ES3 ZosTf FE(kg/102) | AFE 2k
A7 (kg/10a) 7 ul i =3 ATt (kg/10a)
12} 1,273 402 0 25 377 871
24 2Ak 797 654 4 208 447 144
A 2,070 1,056 4 233 819 1,015
A4 12 2,056 910 0 167 743 1,146
w AR 7RG 974, mm) Edlold) tH(35~41meh) 5(29~35) 4Q979h) =&H]7] 12K10.15), 2XK11.5)
# 24, SSCOCH[AUF HYX2E dMdEA
ag AtZaar iy} ) AAHH|(B) (2/10a) AE(A-B) AEX|H
(kg/10a) (&H/kg) (A)(E/10a) gy Ol Z4H| Al (§/10a) (%)
FA3A 1,056 6,310 6,661,467 1,619,574 592,648 2,212,222 4,449,245 100
A4 910 6,310 5,741,469 1,619,574 338,656 1,958,230 3,783,239 85

AR AGEIC19W Gl 7%, SHARAEAR), F7H12H (100 HAA, 23

pul

@7t 6,3109/kg(18 8.22~10.11 27|17t 7F=A1 HHd7h)
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FEEES I S PS LY

2,500 2070 2056 1000 819 43
2,000 800
910
_— 056 1,146 5 o0
%r 1014 é
g = 233
% 1,000 QJE 400 167
- - ; ‘
- 0
25y =y 25y Ay

O3 12, SO |dE MyoRo TE a7 13, LSOty MY R0l T2
2 H| 2 3718 g Huw

L Bkl X RS

SULN | RBUHE | WY | FRYT | TSI | BXE | WM | HARRY

Ol=2| Axi=
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wpssun
72-6420057-000098-01

(HI2M| 5 2hA:

Ad 1) AHE FafjF TAFE 2AF

7t YOO | EalE

2017955 20209714 AL

s gals T4ER 2 2

28T =

YA

AAZIE H2EEH (5

=]

-

Al

%o

(o]
=2 00O

FA

-

EIN;

YSCICH | P DX o Sl

LH7IE JHE)

B Hulol A 6HFE 10EAFol ol Wttty ofull ol HAY
FEUY, s, S AN, ESuh L,

VLo ER(AHAM, ) A2 3utRo 2 dAsto] 10¢nttt 2AFTH(E 1, 19 1)
B, XY S20ch|YulE i YMIAHZ2EY, A%, '17~'20)
. 62 = 8g og 10€
xle s B8 - - - . gl
R g 3 st g 3 st g & 9 g & 9
wigEu 13 40 33 50 28 65 18 20 25 33 15 10 08 18 398
5 s 00 1.8 48 83 323 185 165 128 198 245 220 113 45 45 189.0
guiAAeY 00 08 30 38 43 15 30 43 13 23 18 13 20 00 290
==t 00 00 00 05 08 00 03 00 03 05 00 00 00 00 23
wigsut 03 08 23 05 20 08 30 18 1.3 00 03 15 08 03 138
A s 00 18 58 135 23 93 185 168 238 200 11.0 168 53 9.0 1388
guiAAEW 00 00 03 13 20 08 25 43 48 20 13 10 05 05 205
== 00 00 00 13 63 00 03 00 00 00 00 00 00 00 78
&=z 05 00 25 23 75 05 03 03 25 1.0 00 08 03 03 175
o s 05 23 7.0 163 358 248 293 308 340 130 70 133 1.5 1.8 2295
VAN 00 30 30 60 160 1.8 1.0 25 48 25 05 1.0 05 05 435
=5 05 00 15 50 45 00 03 00 00 00 00 00 00 00 118
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400 =3 :;ﬂ:ﬁf 4:z s :ﬂ:ﬁf 400 i :ﬂ:ﬁf
350 oL - gAMoLy 350 2740 L
30.0 EELjur .0 =S 30.0 sEip
25.0 3 {}_25‘0

U 200 §E2040

15.0 15.0

10.0 10.0

- LA - W

s SaYFEY S E Y S G T TR LTI TG Y T - B - S - = N
62 74 8g 92l 108 62 78 8g o™ 108 63 78 8 o 10¥
1, X998 SEroh|YiE e YMHEHHEZ2EY, '17~'20)

AFA AFAEAl 2oz Gl Fols D i AA v D s EEU) =S &
o2 fFAE 58] RS 3419 BE 64 sk WA AIASRAL 99 Aol HWEAe 2
ot S AS 28ae BRI 58 EEsh] ot iFEuY A 28 ee WA
W $33 45 o sy )

B2, WSO |LHE A7|E siE Ul RA(ZTO|EH, 17~'20)
nn 6 78 8g 9g 10
2 s z2 T &7
Al E¥ 38 4 3 8 4 3 8 4 3 N B S
2}
P == 0605 28 71 88 131 149 187 6.8 23 03 0.1 00 01 762
wm 4% 0016 06 13 98 29 48 52 29 03 00 05 00 03 301
°° FEER =% 0522 74 302 342 224 58 03 25 12 1.3 04 03 03 1104
o 4= 00 1.3 29 160 147 85 0.7 0.1 1.3 29 07 06 05 02 504
2}
E g 0200 03 02 00 0.6 18 19 20 0.0 0.0 00 00 00 139
2 g 0.0 00 02 01 00 0.5 07 08 1.2 00 00 00 00 00 69
- S kg 0200 01 02 23 34 33 03 1.7 03 00 05 02 00 242
e 4} 0000 01 00 28 0.8 14 038 1.3 02 03 02 02 01 152
2
T == 0702 02 01 02 0.3 00 0.0 02 0.1 01 00 00 02 22
_ 4} 0202 01 00 02 0.1 00 0.0 03 03 00 00 00 03 14
h SR = 0002 08 06 04 0.8 04 01 06 06 01 17 00 01 47
e 4} 0202 1.1 02 04 03 02 01 03 04 01 08 02 02 27
* Dol EY(15%25cm, 38HE ot uela)
350 &3 ——uEgua ey 40 BR ——yzgwi ez 18 . usduy sz EfY
300 ——uj2oluy 35 i Qi) Tjat 16 2w 52
250 WEELE e 30 ey i
{200 LY o 25 HESUS w2 4+ :; T
150 / & :g - & 08
100 / 1‘0 [ \ o /\\
5.0 ,\’/\‘ 0:5 f”\i z:: /\\ ,
00 T 0.0 A: = 0o - A
sHYdsHYFIAYIAHYFA 4 sAYFAYFNYF A sdsdasdEdY s
62 72 82 92 102 6 73 LE] EE! 108 62 74 LE] oz 102
O8] 2. XY H2SCiohy|YE S YMSSHTT0IE™, "17~20)
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W7 gl Al 2o AAgE AT} web ) LHo|ER] Fof HEQEY|, fjESUY 25
gt Pl EYo] o Wol flE ity Eito] ER fAR = R A XY Hthe H7FH S A0
A =tk (G 2, 19 2)

H 3, USCICH|YHF sHE LM ZAHEHE, H7IEStRA, TH0|EY, 2017H)
A - mug 8e 9¥ 108 )
o: s & EEH' - - - 57
x| Ed N = 3 SIS 4 & &
% 00 0.0 00 00 00 0.0 00 00 00 0.0
g —
e @ 00 00 00 00 00 00 00 00 00 0.0
h i = 20 07 00 9.7 83 347 1297 107 413 1958
v U
o= 03 00 00 83 7.0 183 66.0 150 463 1149

ok
o
i
i
N
oQ
=
a
=
N
o
ol
0 o

2 BA ShFoR djxFhel 08 et G435 F7ehelc
WS ELY I R AR ANE S AT G710 Jhshste] | 443 WAL FRsteh(E 3) 1
Yx TN WEULY Al A AEE, HjFF by, SSuhgel o] ululsiithy §
2013) webA] v A A E s AASS A olA A A HE RIS OLk MY waystE
A8 ZASHUL(E 3 WEP PR HoAE 2AE 0T B, A APEYI AZREY
AR, BEoled, M2EEHOR fAH 459 L ARle 1Y 39 2t

HI7FRISLS A A
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B 4, YSOL7|LHF XUE AZ[E EollE LEE=(=XZE, EUFE(%), 2017H)

FAFK|S _ 8 9& 10
(;E)ﬁ seise 4 5 8 8 5 3 4 5 3
mey 215 111 370 126 104 00 00 00 00
Hemy 37 6L5 422 489 407 341 622 622 407
w e 237 133 156 193 267 548 541 555 281
(550m)  opupzsl=ARE 07 15 96 29 22 00 133 148 207
EELEE] 00 37 07 00 00 00 00 00 00
RIESIRE 00 00 00 00 00 07 37 00 00
mey 15 67 193 00 00 00 00 00 00
A Homy 00 00 00 00 00 00 00 00 00
(650m) b 00 119 15 148 230 141 126 81 96
opilEZI=ANE 00 00 07 00 00 00 00 00 00
mey 289 304 726 808 327 793 00 00 00
Homy 00 104 07 00 00 52 00 00 00
o b 81 22 22 89 156 326 200 178 104
(750m)  opjzslmALE 326 96 459 200 400 207 163 200 474
EELEE] 07 07 30 00 00 00 00 07 00
RIESIRE 00 07 00 00 00 00 00 00 00

H 5 WSO |YulE FA7|E HolE UMY (X2, YMFE(%), 2017H)

ZALK| A7 583F 535t 6EY
() | wapzm~EAE g o 102 82 o= 10%¥ 8¥ 9% 0¥
mey 370 133 00 237 96 00 89 00 20
Aomuy 489 489 563 378 482 6l5 207 267 474
B Hf b 193 363 474 163 341 452 170 304 452
(550m) | oppzslzALE | 44 00 245 44 29 81 30 22 163
EEDEE 07 00 00 00 00 00 37 00 00
eSS 00 07 15 00 00 00 00 00 22
mey 1.1 00 00 141 00 00 22 00 00
An Homy 00 00 00 00 00 00 00 00 00
(650m) wf sk 59 185 126 74 208 81 00 126 96
pEZI=ARE | 00 00 00 07 00 00 00 00 00
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UL HAL| 5YE 55t 62N
(GHe) | wegzg~EAME g2 om 10" 8% 9¥ 0¥ 8¥ 9% 10¥
754 489 778 0.0 444 653 00 385 496 0.0
A5 96 22 00 1.5 1.5 00 0.0 15 00
Efjul i = 89 156 134 163 215 133 74 200 215
(750m) | P }2ARE | 400 274 341 363 311 222 118 222 274
EERLE] 15 00 07 0.7 00 00 22 00 00
v 53t 00 00 00 07 00 00 00 00 00

wrehehs gl A7 WelE AR B, dAHOR 59 F4, 59 shaol AT A
o 6% Aol HAR Auth BUL(E 5) A 2 FelF THL hAHOR ¥R 4
oAl gelo] REol, 10Uo] LT, HfFFhgol WAHA G, ol gelo] )
FRAs o], 9do] £, MEEhe] WANA/IGTLE 4 ABA FeriehlpE A
714 el Fdold 2a WA WaFoR deMSy, ey, WAL, R, st
a7ishelm 72 A4 Aol el waEslhul, Aemeol wokn, 89 AAA Tl AL Wl E &

Aol Wtk sAtHA 5, 2018)
A9 2 Wills AL FHAYE 427, EEuy, a9, AFAY9E wEEU,
B e Ry R RANE HEEUY 208 ol WASHATH(E 4)
H 6, HSCICH7 (A E Halls SMAZ 9l BHMA|7](2017~2020E, T Ef4H)
A7 6% 7% 8g 0%
gt & 1-15  16-30 1-15 16-30 1-15 16-30 1-15  16-30
FaRCR RN ++ +++ ++ ++
raEcR=AR) + +++ +H++ +++
ned ++ +++ +++ +++
v =2 + + ++ ++ + + +
ajdkUbE + + ++++ +++ ++ ++ ++
A A e + +++ + + + +
FoF AR = + + + ++
HEQlH g ++ +++ +++ ++ ++ +
321t . + +
Gl F R + + ++

R, A+, F o4+, TR o4+, A+, HERE AR

AN TAA oS A gETheb i Re] MASHE S8 WalF SR Aeney, Ae
oy, RS RS, S, SlAA LY, FREARANE, S dd, R,
PHFLFL Y 5 ol9lT, 8 WalF WIS 68~ 108 ekt (E 4, 1% 4) AFA
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A

A
7h YSOC | YIS YHFIRERE R7ISAR LA

A% 7]

Ky

A3
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2

Q)

(20181)

(=3l
=

g °l%

71527

Hed Y=

Al

9
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A dEEE 5 5% A

oA 2tk gl
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3
=
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% S| Al gy A gt
X'I E—l —|—|HH_|_ ol 1HI_|‘§ 2'?_"% 3HI_|‘E ma7 (DMRT) oxﬂjl'
A 1000+H 136.7 7.1 6.7 41.7 18.5 c 80.5
B 100w 173.3 11.1 4.8 23.1 13.0 c 86.3
C 1000HH 190.0 13.6 4.8 4.0 7.5 c 92.1
D 10004 193.3 4.3 11.1 5.9 7.1 c 92.5
E 200HH 163.3 76.9 71.4 86.7 78.3 a 17.2
F 100wH 160.0 12.5 64.7 66.7 48.0 b 49.3
A - 310.0 95.1 95.7 93.1 94.6 a -
- QANEHA FIFEDMRD: 0.05%
- A FEE80%+71E}20%, B: FtA2YU80%, C: AEFEE(HFEE25%+1=H1523%)
D! 3A4FEE100%, E: v=A| (B Elotolzteto] 2|H]|413 87.7%) F: nHs55+99.3%
WECITP| U LB TR A D E BHS 8715 KA A (2017)
m 2| 7H%)
92.1 92.5
100 80.5 86.3
90
80
_ 70 49.3
£ 60
;":___ 50
30 40 17.2
30
20
10
0
HEEE oatE ey MEFEE LHFEE oj4EH OEFEE
27 5. WRCCIYHE YuRIIZAUS YH SIISKA My

o
sl o AT 0 AelA] gulzbre] Aol wA uehtoun 23WUY FYol Laria
javanica®t EFHA o AE AEEo] Yrolttal B3
L5 2E A4S 719 2 SR sk 2t Fojual, 2us i Agste] MAS AT A
(Schmutterer, 1990) ZHE-S Wa|Z o2 BE dtst= a7} Qo] $71% A=
T} 2158 tHBocke 5, 2004). B0l T AGIE Ao that BEAF A 1A
a9 22 FIA T} 93%9} 68% AEFL Bl =2 v 2/ AT AR
% d9e Bt Hiusdn(d 5, 2015)

ofr ol
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A4 8) Wautr|duls MFSud oFANA EA Y

Zohehr] ol WA shE wjFEUES WASE ST oA
] et FAAEY NS B #2720 A] Tt
v = U (Plutella xylostella) F52 1Y A5
=7 Gl 5 s e) AFEe] FA
WA Bk AlRA AW AENee offt Zoh(E 8, 9)

ol
-
N

ey % & Al B o &l Al B
Al kx| 2 g o ) VEX) HY 2
(%) lxré% MelAzl % guxielg) (x+|a|°') <7‘<+Ha|°e')
. ] 2,0008H 1,000}
19353 ﬁ s s
252 44 5 2,000 uﬁ“’*ﬂ gzl 3% 720 BR/27)
(B T/2D.(HH T/28) Gy 7/28)  (hW7/28)
Bl EER| 20 2,0008H , 2.0008) 1,000}
Qe e 97 1 1,0008H , 1,000} 5008}
QlEATLE 4314 10 2,0008H , 2,0008H 1,000}
QEALE. 84 15.84  3,000H) , 3,000H] 1,50040
Bz - - - - -
"9 AENQ
BA FNUR W3 FEY  MAUE AlE|Z(kg/10a) Rt 2= 24
B3 59 18¢ 74 13¢ 40X 40cm EH] 2,000 N:P:K=20:15:20 Al Bl

1 1
184 TE 14¢ 40 40cm EH] 2,000 N:P:K=20:15:20 A2
CUFEY 239 3 B 100k)/RY SRR Sonke] WE), AR/ W B AEAl ALE g

AET HiAls d 3R oe R A2stda AT WA e 2 GE 10, 11)

# 10, Al HA(HIZE, HH)

T+ =2 a4 grE e TEHHA AQHA ELAQHA
°F # 6 3 18 4.5nr 81m’

: 114w
oF 3 11 3 33 Ine? 33

H 1, AT HAE(M2ZE, EfE)

= a2l grE S TFEHN AQHA EAQHA
°F | 6 3 18 31 55.8m*

: 1020
oF 3 11 3 33 1.4nr 46.2mr
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= MAMe|(M4Z)8T 7|4

X o4/ <2 (m) z|1/%|X 712(C) H7|=2(C)
7/26 9. 274 /169 22.2

B3 7/27* 2.0 230 / 189 21.0
7/28 3.0 233/ 186 21.0
7/27 2.6 217/ 178 19.8

Eff 7/28* 18.0 20.8 / 17.6 19.2
7/29 32.3 247/ 17.5 21.1

Helgh AFOFA S OFESE SFAA B 2AGE B2 otefe} Lrh(E 13)

H 13, ZAES
T2 ZANFR ZASS EAURL e
o azs B4 8/10 SFAXY A W Ae 3, 7Y F P 105 o4
13] ) /11 W 24}
) BRI 33 B3 7/23, /25, 1/27 ]
o3 S0 - 34 B oy o 4 g 24
U oFsf-f-7- 33] Ejul 7/24, 7/26, 7/28 0t A L t
L2 By BT Wy lﬂﬁi P E3HE B oA e 3 7Ll A
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