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ABSTRACT

This study was conducted to investigate the effect of subsurface drip irrigation. Tomato were grown in
soll system(sandy loam, pH 72) under the greenhouse, to determine the effects of subswface drip
irmgatien(10cm, 20cm. 30cm) into roat zone campearing with conventional surface imigation in terms of water
use efficiency, soll properties, and growth and frit vield

Imigation amount applied in Tomato cultivation was around 22% less in subsurface drip irrigation(10cm :
184t 10", Xem : 183 t 10aY) than in surface irdgation(235 t 10a™). Electric conductivity in the surface
soil grown tomato were significanly lowered in subsurface drip irrigation(10cm, 20cm, 30cmy), compared to
surface imigation.

Tomato commercial yields were 248313 and 292 t 102" (10 em depth), 242, 310 and 268 t 10a {20 em
depth), 234, 275, and 239 t 10a' (30 cm depth) for 2013, 2014 and 2015, respectively. Shghtly higher values
were observed with Irrigation at 10 ¢m depth, although no significant differences were found between 10 and
20 em depth.

Keywords: tormato, green—house, subsurface drip irrigation, soil property
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(FAANAGY, V15).2 542 FAM Ax, F4 5 AolFEL Auialde) 297t 2wd Azt
9]7]e) ]3] 7)20] Y53] Ho} FWibo] Wory vIE FE vlE F AnFe] @rlkim §, 2005).

X FRE Ao} HAPS Wue} w4des) folsial Fzdale] zhawn, e AREFA 2
28 zdle] Ay A FHFECG BEEE Fio] YA HAPomH T o|f50) 2 oljel v A
o2 oA ¢riHaley, 2004; Kim T 2005; Ng, 2002).

B ATE BErpE A Baael g4 e AFat Besg 58 olddhst] AEd
o] dvrdel ZAFe Boka=e Adely AUES S, By 385 oAlste] Moo ¥
2o AAAAE, A HE #FpE Food 9F o4 ATW Hgd UiF AR % WIHE
St AE A EH dF/E ZHsE BAEES b o o)F #Est At AdAu ErpEe) A
234 S B A FATFe] FAME sz fwy AT E skt

Ol

2. A7

B Age 01395 015371 2B E 971ed 9 Adshe-2olA g

e A EGe AMRER ¥ 17 2ol ERSEHES 72 471E 8 g 100g”, HEUAT 166 mg ke
A3 %o 291 K, Ca, Mg 2L 717} 016, 64, 1.9 cool’ kg ' 0.2 A AR RS HAH pH
60~65 OM 25~3Hg 100g !, FHEAAF 400~500 mg kg ' @A W)l K Ca Mg °l #4207
0~080, 50~60, 15~20 cmol'/kglH Bls] A@E4 T2 pHet X84 Cat EkoY 2 #7718,
FrEQAY, XEATH SR A e Rk Yl

E 1. SAER A

2w pH EC OM AV-PZO? Ex. cat.{cmol’ kg™
= (1:5) @Sm?) (gkeHDAmgke) K Ca Mg Na
5 72 171 8 165  0.16 6.4 1.9 0.23
AlE 4
AME 7.3 151 7 134 0.15 7.1 1.9 0.22
6.0~ - 25~ A0~ 0.7~ 50~ 16~
37 ©
Rk 65 20013 o 500 0.8 6.0 2.0

EnlE 49 HAR A2ty on AAZYE FE Nem x 7 Bemalich wEE AR AlLR
o MAEte] BEAAL - AkPaz THFELAL - AkPaE AASIGon, AEATE dnidte] AF
10cm, A% Mem, AF WemHa 75 3k 1028 AHFES EFAGAHEF N-P-K= 261-21.4-39.7
(kg/10a)etgl o $EE8] 60kg/10as A|E&315T

e goke] ek BAL FEAEY BN D ARA EMR000 weh 24stset 2% pH
9l ACE ZAATHo R 24391, 4718 e Wakey-Black®, FE4HE Langeasterd, #3&
e IN-NoAC(pH 40)8o) Al A&ate] 700nmellA waAH stgen, 2%l K, Ca,
Mg, Na& IN-ammonium acetate(pH 7005 2Z3d ] ICPZ FAsIGch A% B FRAR b
715 ATFFA BA7IE(FEAEA, 20124 o5%ch
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3. A4+

AldEuke AmAl £84 F9E] @ EYSABAS 8 AU AP Axs Ay Aens
Zolel m BRlE AulE £ o3l Wi ¢ B¢ dF %] AR ¥EE § 29 78 (oA
B obe} o] dabd mindt Fgg ngon) AERSA Bk Tr)ole shutal dir 4
Heo 7718957 A5 e PE& lwﬂ'fﬂl/\ib A Qe A L}
o wolds Frlelel mAB@EA} ok T B FER o)FT Aog wvhym *Vg
e Eoke] AaiHel EMolg) gt 4= ,&EHAyars 1999; Phene, 1990), ®¥hE x|1Fak4= 2
7lol&-2] FxAtelE lujdk AdE Rk oldd A3E s 2w T )6 21%%#
b AFFEAe] vk ZraEe AA4E ByEd Hanson SQODE AEH AR Aza)Ze)o) o
g A Eybeol] vla] EoF EC7F W, A FAA W] 4 BC 38 E4o] 742 Fo] Y1 Eo|
g FrhekEval B skslen Kwon 52009 o|9f 84} 278 weluh

Rk ol £ %

I 2 Bk 354 W)

<2013>
S u pH EC OM P.Os K Ca Mg Na
T (L:5)  (Smih) (gke) (ekg) -—————v (cmol™ kg ")-—~—-—--
A BE 72 171 8 165 016 64 19 023
o AE 73 151 7 134 015 7.1 19 022
Ay EE T2 142 7 152 013 64 19 020
MNE 72 112 7 136 0.14 6.6 20 024
= HE 73 153 8 154 014 6.1 1.9 018
Aa 10em  HE 69 195 7 141 013 59 19 020
604 Nz HE 75 142 7 161 018 66 19 030
20em  4dE 7.1 1.02 8 149 015 6.1 1.8 026
Az HE 71 142 8 158 017 6.7 19 025
0em A 70 125 8 141 019 63 1.9 027
A EE 73 121 7 123 011 6.1 21 021
AE 72 148 6 121 010 59 1.8 021
Az HE 70 119 6 145 012 6.3 2.2 027
A 10em He 71 133 6 149 013 57 20 028
= )z ®E 72 125 7 116 012 83 20 027
20em e 71 148 5 117 01l 57 1.9 0.26
Xz EE 72 135 7 111 011 62 1.9 027

7

em A2 72 134 110 0.11 5.6 1.8 026
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<2014>

pH EC OM P05 K Ca Mg Na

H
T (1:5) (Bm) (gkg) ek --———- (cmol” kg H)-———--—-
R ¥E 74 078 22 138 0.18 7.3 1.9 0.22
v Ae 75 0.69 21 121 0.16 7.1 1.8 0.21
.. ¥E 76 1.56 23 126 0.18 8.6 2.1 0.30

HE 77 0.98 17 96 0.20 9.1 2.3 0.30

AFE A5 71 1.66 22 127 0.19 7.9 2.8 0.31

22 10cm AHE 73 1.44 17 103 0.21 9.4 2.7 0.33

60 Ag HEE 74 1.48 21 144 0.19 9.4 2.5 0.40

cm  AHE 77 1.62 17 111 0.20 9.1 2.2 0.37

Az HE 74 1.36 22 138 0.20 8.5 2.3 0.30

0cm  HE 73 1.64 17 163 0.20 8.6 2.4 0.33

XE 75 0.98 22 132 0.16 8.5 2.2 0.21

A% —3E 72 057 16 87 016 75 23 023

A A%  mE 74 102 23 126 016 73 22 018

o W0em  AE 71 110 16 8% 017 75 25 020

iy A  HE 75 088 22 115 0.16 75 2.0 0.20

¥ %0cm  NE 76 L1817 87 017 87 20 023

A% =®E 75 079 21 116 017 79 20 0.6

Wem  HNE 75 125 16 115 0.18 85 22 020
<2015d>

-y o0 EC_ OM PG K Ca Mg Na

- (1:5) @) (ke fmlg) —————— CUON i ——

e e 72 L3222 155 025 92 25 029

e A= 73 008 18 126 019 92 24 028

g EE 74 17 21 146 024 92 26 030

HE 75 1.02 18 120 0.20 9.1 2.4 0.30

AE #AE 73 1.71 22 137 0.24 8.7 2.7 0.31

7] 2] 0ecm AHE 74 1.34 18 126 0.22 9.1 2.6 0.33

604 AE EBEE 73 1.58 21 134 0.22 9.1 2.5 0.40

20cm HE 75 1.38 18 122 0.20 9.1 2.8 0.37

AFE HE 74 1.44 22 132 0.18 8.9 2.5 0.30

0cm HE 75 1.42 18 129 0.23 8.8 2.9 0.33

. ERE 72 1.27 21 132 0.19 8.8 2.5 0.24

HAE T4 0.62 17 122 0.21 8.9 2.3 0.21

AFE #E 73 1.24 22 126 0.19 8.4 2.5 0.22

Wem AE 74 1.25 18 118 .20 8.5 2.5 0.20

AE HE 74 1.21 21 115 0.19 8.5 2.4 0.20

ol ngt >

20cm AME 75 1.22 18 129 0.19 8.7 2.6 0.23

AE #EE 73 1.25 21 121 0.17 8.4 2.2 0.16

0ecm  AE 75 1.33 19 126 0.21 8.9 2.8 0.20
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<k E>

a9 L ESE ECo AA1A wsk2015)

(t 10ah

TR 304 60 904 1209 3 2

A E 3.2 7.2 7.1 5.8 23.3 100.0

9013 10cm 2.8 5.7 5.2 1.5 18.2 78.1
20cm 2.7 5.7 5.2 4.5 18.1 77.7

30cm 2.8 5.9 5.7 4.7 19.1 82.0

A K 3.8 7.1 7.3 5.2 23.4 100.0

o014 10cm 3.1 5.6 5.3 4.3 18.3 78.2
20cm 3.2 5.5 5.3 4.2 18.2 77.8

30cm 3.4 5.8 5.6 4.6 19.4 82.9

A #® 2.9 7.3 7.4 6.2 23.8 100.0

0015 10cm 2.4 5.8 5.7 4.8 18.7 78.6
20cm 2.3 5.8 5.8 4.7 18.6 78.2

30cm 2.6 6 6.1 5.4 20.1 84.5

2k 3.3 7.2 7.3 5.7 23.5 100.0

- 10cm 2.8 5.7 5.4 4.5 18.4 78.3
20cm 2.7 5.7 5.4 4.5 18.3 77.9

30cm 2.9 5.9 5.8 4.9 19.5 83.1

AFRE Bl Bespe Lukley Fed od EgFos Aol ool it
Qo) AXA Hirl delol, ATBEE BT S s ol BT st AEA A= oF
H 4 R APEAL 288 4 Qo) BRATe) B duE it oRe 2% 3] Fox
ZarElo) wiel £4% 7HKA 1 the AoitKKim %, 2006, meh A Ee A0 o)F
H715E S 371 F FUE Al AFH| AxHAEA AF9 Fito] AHYOL o) YR
off R 7art weldd s alitiKwon 5, 2009).
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i 4 EvtE F AS4S

z=4 4 Ef

] 2 (cm) (rmm)
2013 2014 2015 2013 2014 2015
A ETS 114.3 a* 1059 ab 104.2 a 13.0 b 15.1 a 12.8 ab

402 ZZ 10cm  113.2 ab 106.1 ab 1059 a 138 ab 166 aa 131 a
A% 20cm 1154 a 1080 a 1022abh 135ab 155 a 12.5 ab
A% 30cm 1116b 1027b  97.7b 135 15.3 a 122 b
AZHSF 1591 140.2 ab 1458 a  14.8 16.4 bc  14.4 ab
A% 10cm 1542 b 1439

jas]

a
a
60 a 148.3 ab 148 a 176 a 14.8 a
A& 20cm  156.5 ab 1433 a 141.8b 148 a 17.3 ab  14.3 be
% 30cm 1495 c¢ 1378 b 1406 b 151 a 16.2 ¢ 139 ¢
AFHS 1786 a 1787a 1727 a 153 a 17.9 a 15.1 ab
10022 AZ 10cm 1784 a 184.2a 1747 a 159 ab 184 a 154 a
A% 20em 1725 ab 180.1a 171.8a 154 ab 178 a 14.8 b
% 30cm 1708 b 178.4a 1695a 152b 17.6 a 146 b
2 DMRT 0.06

B o]y Bpake § olAel Zol Wabd Aol i QAT 3W Hasted yAgeTEE A
B A g BlEl AFTE 10em Wem HelFolr 2%A4%E A4 H%em 30am Azl d
179% A% £547 5= A4S Hol Ftk ol d Ayt Aoz AFardd w3l Axgrrt
A FEHNE SRzl w@y] wjFoin ogt #Esle Kim F(2000)E AIEAFE EFY G
odedo] AFHe|m B7] Foz ZutEys AL dord o Tk of 0%t EXF, ATdrt
AEpdpel] vla AEo] && HHe) of 2u) wo] BrFEo] oF 5% Erikw wElEen, Kwon
NS ABFEDE Aol A FT7t AFdol vle] oF 28%6H % 45787 A9E EAH
T R sk B ARAde fabek Ang Bgivh £3F Gencoglan F(2006)= Aol A
Zu5e A g uls) 16%0) S5 Zavh Atk B3k o] el Enciso(2007),
Lindblom(2000) 5% AZE#57 A¥AS vle] Q985 A7 Tt 35S Basta ik

)z Zlold] WE EvlE A& B dlAe} Zo] diy = AfAlels HolA| aert AF
@2 7ol7} A5 E Ui Agel Azd ARE Btk #5dold B E¢E FEE & olMst
o] A #E ARTEA AL At FolAe] AEA ket AFES 10em, 0em Hz
oAl Mmool Hlal A)F 94 A EM 2= dFE Bt

Bl e gEEnE mha £Be 1y 20)Ae Ze] 3d By AJppel ule AT
10cmel A= 9714%, 20cm olAE 579%. 30em & 35% TE] FF H¢l=d, Kwan 5(2000)2 &
Fubo] W Emi ol o] 2% 7 a9t 319100 Bhattaral 5200602 BR7F B4R
Eokl] | ZE#4el FrIHYS T EmlE f3to] 38% F/lslatin sdd B3 AFdol
213t EnlE(Phene 5, 1987), QutslHutmacher %, 1966), 3HAyars 559 #3857k #& o
48} A7t B Hvh
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5 EvE SHZA}

A% A 2 2} o A v A%
(mm) (g} (mm)
AR EHT 715 a 595 a 1790 a 503 ¢ 0.66 a
2013 Zl% 10cm 714 a 59.7 a 1819 a 532 b 064 a
A% 20cm 715 a 599 a 1815 a 560 a 0.63 a
A & 30em 726 a 592 a 1835 a 5.10 be 0.66 a
(A E A=) 842 a° 631 a 2669 a 582 b 062 b
9014 2% 10em 824 a 67.0 a 2679 a 593 ab 063 ab
A Z 0cm 815 a 65.8 a 2679 a 596 a 064 a
Az 30em 835 a 676 a 266.8 a 587 ab 0.63 ab
(A FE B4 821 a" 655 a 266.5 ab 578 b 062 a
2015 x]"_fs“ 10cm 821 a 659 a 269.1 a 2.96 a 0.62 a
23 20em 81.1 a 65.0 a 266.9 ab 587 ab 062 a
2] % 30cm 82.0 a 649 a 2665 b 577 b 0.61 a
2 DMRT 0.06

EERTS
# ol
ERE NN

4. A2}
Erte A4l EgptEnd 4 w47 B9 APAS A5 FibEe] ok AL 9]
At 71as XA e A
7h Agds dolol wE ok Wg AR F A Eves Y FAHE dhd AFdgs 9
A HE 3].._- Agke poirl
U ESHdee] AA4 tﬂﬁlﬁ AMEH] HE Zloj7l ZEPE TR B HEL weloy
MEe] A$ e
th #rzioje] uha &# 3y
of vl 2%4E ArHE TS Bk
o} BvlEREE 10cm, 20cm A A AEA5 vl e A8 5k
vh A4 8 39T 10om H2lolA 287 10a B A HE#=e vlsl 119% 25 =9}

oﬁ

rlO‘ rl
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ABSTRACT

To develop and to apply to the field on the GIS hasis research of digital forecasting modelling, this study
was performed to utilize practically the Integrated Pest Management for diseases and pests at pepper field in
Chunghuk province. Chemical spray according to the forecasting predicion was followed the digital
farecasting models by FarmIPM (provided with Epinet Co. ) and NCPMS (Rural Development Administration)
and they were compare to the that of no treatment and conventional treatment. Diseases and pests such as
Anthracnose, Phytophthora rot, Orental tobacco budworm, Western flower thrips, and Cotton aphids were
investigated the control effect by the forecasting modeling at three pepper plots in Cheongju and
Jeungpveong. In 2014, the frequency of forecasting control did not show the big difference, but anthracnose
incidence (%) was ordered into no treatment (568) > conventional (304) > forecasting (12.7), and
phytophthora ot did not show the incidence by the controlfing of forecasting. Damaged fruit ratio (%6) of
Oriental tobacco budworm was ordered inte no treatment (30 > forecasting (20) > conventional (12),
Damages by other pest was insignificant. Total vield of forecasting control was increased 21.5% compare to
the conventional control and earned their incomes 381,125 won per 10 acre. In 2015, the frequency of
forecasting control was ordered into NCPMS (31) > conventional control (17) > FarmiPM {(8). Anthracnose
incidence (24) was ordered into no treatment (45.9) > FarmIPM (25.3) > conventional (19.9) > NCPMS (89),
but phytophthora rot did not generated. Damaged fruit ratio (%) of Oriental tobacco budworm was ordered
into no treatment (355) > NCPMS (2%61) > FarmIPM (246} > conventional (139). It showed similar pattem
with 129 lower control effect to that of 2014 Density of western flower thrips was higher but had no
problematic by the chemical control when it is hard to analyze the damage by cotton aphid occurrence.
Damage by cotton aphids has no prediction of forecasting but done with 6" chemical spray, and their damage
ratio (%) was ordered into no treatment (67.7) > FarmIPM (16.2) > NCPMS (11.3) > conventional treatrnent
(48). Yields (kg) per 5 X 15 m were examined the order as conventional (27.1) > NCPMS (260} >
FamlPM (248 > no treatment (62). At an amalysis of economic value, gross profit was highest in
FarmlPM and next to NCPMS > conventional control. Incoming revealed 62430 won per acre at FarmIPM,
compare to the conventional control.

Kevwords: digital forecasting modelling, pepper, FarmlPM, NCPMS
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1 9753
i, A}ﬂ+ 1E gEEe] GIS7IRE o 2R i 2 #3HE AT sfwe] Aoz FRAA 4
=3 oLl s | HREE A§a piEiu ARe
uvxl %E‘ |4 wAske Fa WaEe 2Ue gk Holn EdE @A A Tels
FarmIPM3#} 35213 of] 1 AEds NCPMSe| #3457 n4 @4 dalzko s walsla 9l
HllEs 2 A o Ay g T % HEsks Aotk AAe e

ol Hgsta 71E A dulste] 4EAT %2 vliaste) fFgne] 3842 d¢ldn
Ndshs Rk

s Abgdez FdAAoiA 59, AEAE 29, AaF TAAM 198 s 8 FRow
A A2F Au 3] 216%E 2AASH: T893 AFothEAY, 014). Z2eht =@k Al
TER CFES TR} 20149 AR ol F 4% 0] oMl WE prlse] FAG B4 WAl
stehe] £ 9le] X1 glom FrlE Aur(04dE 017ha TR GAHF £ (lha v
st @%E AHAst vk WY oRi= FTA DDA 9%o2 $shy7} dab=al 20101
W= 5 YT 007 div] 126 Frhe 156HEIH, 2002 o1F X&Xog Zsela 9w

olof mhel Ul AFE-L 000 86%0M 0124 5% WolA| 1 9= AR oFE A4y Anst
st gtel] ME FA7)e Tide] Folut) 153 guAlgle|a s st

HT wAg 71 wErt AuR A elw, Al Wl dETiery As) 7Hiﬂ- olF F Y=Y
Ao}l ek, 4, SHRE T w8 HEE sHem gt 53] 48 deE wydx
FEE PIAA Ho] A v AR, s, 2olrxlo)autelal s £ ﬂro =0 gl
di glol A= ZEAHdA TAEtR e Agolr)h wWalgate] Wk A WalEe) Bk wWalEas)
e dofupal gla-8 Hedsn ok ANRE B 9 Jd dAn soies AR S A 3 g7
s AR Ee] g FOIAT 2 oW Ao 5 95X ardel] diRAste sl 2 ulE)
= TAHAhN er o, 2007). Evinle 2 @ A9 S)= AlghSolA & dejA)n] $e ol
2006130l Mg, A7) Aol A dAstAr AbgEe #ALS W] ARPgEd, 7 F fsﬂvm A=7t
St Ao Ao g wAlste SslE U Park ef al, 2009 Han et al, 2008 KFRIL 2007).
vlE e, A e g SR B wdEe] W, v 5 ooy 222 glsv) aatksa szit 27
o|tHAhn et al, 2011; Choi et al, 2012). &gk olo] et oz o whai- Yuo] B
SR QIF A7kl gl A @ Fo| wste s welo] wEHn AT I HoR
o8 AAA H s gl ok oyl Wl FslHow uiHsly] 8 Foinch Al
ey WS 43s| oSatu A7) Al & = glis Wl &% WAl A ade] W)

7187 % Wk nged G Had, gAYy 5ol we D] Erlwle) ehyalabe] 2 H@de)
f9le] Ha givk I o] oA BHFS 96l =o] Fgo] tioko 2 AAE R 9m, FERAA TR
M= 23 A FUE FEZ wzbgae] AYAS Sasa Qo ua Blﬂ% AHS o] ggt
= A HABES HaiA] walF L BAdol g F8R wWalE g Jle He oiree AAsiy
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7ol TizbaiAl e W HAE Fo wWalE 24 v U £ ARE udE HHF 45
RANE Yhos AZEA ATshs Aol Hesi, Al AEE Fios Id T WA
AAS a7stn ol AL £ U wYrieAn AAAAZT s

r2AFEAJAE NOIERE  IrPEEREHAEF S AN ARINCPMS:  National  Crop Pest
Management System) T-53te] HalER (A gats, I, Ak, o, SE4E, FE), BHEHE
(AAE A& 2o AZAQ) Fro] ARG ATee] WalF A, 4, dAE FBce
AsSEly 92 2a5n o ZU 719E 4E WalE dRRE ATEAE s F
ylo Aohil] ALdRy o] /hukyl o] 2B E(MacHardy and Gadoury, 1989, MacHardy, 1996)2
) AWEZoIA YIS $8 2 wgdste] FEedn, pFPollME HaE 24 47 4
Mu) 2 A2 Feate] 98 rKPark, 2007)

B dge oxg Arriwel v A, 15 HeEe] 71ENdg At ol@Aeze oul A2
e T 29 WD dis) ALEel A= AP dErd 2 wAnds 71 vHole e}
g AnEYO)E o AAEA0F ZEol A @ WS AP HEstzA ok Fohl
AT YMB|2 A2do) WEEe] wWizsl ARy 5L wdsy] AT r|xAs2 dushked £
Adel ARt AGexgE AAMsE HHow FIstux vk d¥Heze B Al Heiw
TEAEe] 28 Wl 5E(EAY, oy bl 2w, SadgB) dste] o @At
FA7 TAelA HalE wdel 01“* dake FEA| £ AEFA Qe oH e U
AR BAlo) oj®A Uehi=r ddFse) 2AE ddska, de] g A AEE
ﬂ%@sﬂ%@l“L“‘ﬂl*]"%ﬂ(Fann[PI\/DJ—} AFAANM MdE 7V s EE s E A A2 YINCEMS) oA
T wWaide el A2E Fo 9A IARE A HEslr] st FAAT wikd e R
of WalF A A2 HEHF ‘Q@EH‘J—} 71471% ddolelg A AT DA olE
g2 8 vie] A7) WAAZIE ADsh 2 4 JdE AAZ 985ty o|F HAsr] A Wil
A Aulxe] FFHE AFE Tl 7H“a"?f}—1-2} et

2. A44

WEE oAl Anl2 ArE n3REe] FawasF 5E(RAY, oW, Febl, XeFEAd
#), ZEANZ)e) dto] oA ATANLAAR] el Sl e FHE Eﬁfg@]’*ﬁ‘ﬂl’“*]"
B(FarmiPM)3 Z7h5 2t H e a2 A2 (NCPMS)AA AlFa T fan2 dlelejeh FAAH]
28 Aol BAHES A en FrRERe A3 Bt Feldia wAg s T 2A
3] w7h7iEel mEkt

TE AP EAL NI3~WI5Y 5UHE 98X 5 AT FRER/EY ANFETERTS S
of AAF F7b TAL AMslel Aaysigon, FAY, dAPA, < 2HRES LI LAE AT
2 23 ANego 2L ErlelA go] $i8x Qv wae FE4 gwe g4 FEA 3
T= *765}9&1" AAAZ G AAN7E FArEdEelEENEA, 0139 Fate] HABAT
Az, AW R s SEAee) wstod, Sk s UM Ay dAswL, A2
HhAls AaE WA B8 A ARS dEjsld BE 2 ARy oA wAEger, dAY A=

'%i

- 262 -



B oA (o TR B 8, 2rrgad 3l 5w F As8(d; HraUE £
Al SR vhre] MAE AAEtArh FA oFE AlvlE FERIAYNECPA, 20106)0) Fitd
Agalirk b 77 APEFE Hm(2F T YR P & 2o s Balstad MaYEy
tH2g 1.

ol

(A) (B)
a9 L o o2 AYEY 47 2 ARASA 44 270, B A4 37 2 £87)

KOst e 94 $RE 08 7 109 AR HENL00T W E71800S 49
AR on, B ALY LFUT NFE e = Assen, Lot @43 4831
HAY HEFHOT AN T1ETE BE Axde] FE vl AYT 44 o TR Sy
of £ Holtk AY Fae) Ukt The ARkt GWe Ao i £48 U5 24k
& A 2A Bt JRAoE ANNE 2 WA 2Pl oYEes

L

R
o
¥
:(?{:4“
=N
o
rlO

TEe] W B dEe 109 HHoR ERRANEWIUY pheromone, icsbEaiEy w
=3RS 8] sticky trap)e} SF¢HRANE WaAE P oH, ‘?FX’\}H HAY Gyt %S B 055 A
waled zAbapdeh gk el A EA L ) T A oy a9 S 2AkIEe
W, EwRFARAE Azt 2Axgel U9 JolR TS 4w FD I Lol £
1 m olel 8318 F SA%) AYAAN WAL Adsials, 7T viel %3 g

of "ot d¥d UelA Algdd ¥xmgEABuUg ettt $a9E BB ey
249 59 Hos AR Om, §baie F 154 ddsje] Ful 10@%»510 SEES
Meigtel d&(clusternd] A% 2GRS 2 A28 0% yilEle] A48 =Astoh

g R A WA diste A Ak R, BN %ely Be 155 8Y K 257
AAR AF oYY FHEoH, £ F ufs FARAF7I(AE71Y, COPP-10S, ¥rtga)s
olg-ate] Hzaprk &‘l E,P T Amde 1?.71]_;_ 7] A AT 2 A

[}
BAsgom, SEQEHNN Wt
08 A SAE ATARYL o +°ﬂr+<&—&z1%—z@ 2019),

- 263 -



3. d+Ax

NIFPAE A=z EHGE~8Y) A7) B4AT, dd Fur|2S 01T, dd FX72L 2L
7CZ AR 18C, 17C, 20T Bgtew] Adr&m HA7|&L 19739 ol 71 ¥ B
7Aare H75mmE H3e] 78% FES BT, 2014). 0149EE Hd7|2e] 86T B
T} H|Zalg e, Fd Hu2)e8 RITE #AdE) 03T wgten, 3¢ A7 0TS HdE
t} 04T =) oA Hi F43E 5098mme Wde] 826% FEolgled, Ardsts 439U
Fdrd 662 BRI A734E Ommelst Y5 08YR 19734 ol A 398 71E3ArH7
A 015, 0159 2EAY 1 QWA F 7] He BTE Hys) vlssiglond, A
Ao uiE 1468mmrt Evh 2V 15 @xH wAe] vehdr] AlgEle 792 Adel s
7342Fe] 16mm Beken, mmely BliZL W A7|E 68 d, 78 sk, 89 ko % 64
seRE] 79 se7bA HEEE Aol UArHE 154 19 2).

F 1L 2% A7) 5 "2t 71 A .
a3 A7) F EHe 712 A (F9, T, mm)
T i 54 6Y 74 84

2015 . . .
qF e 0 20 239 254 26.3
2014 19.8 235 26.5 249
2015 24.4 83.3 141.4 54.3
A ,
2014 35 926 1251 1975
E) o
i E e e "
E ] P
% # e i ~ i k‘» * »
? { ETY: A A ":g-_f‘ R an,m -
- wé!; 2 f"m ; ; ﬁ}? H - ' ? \‘w‘é_ PP A z
ﬁ B LA : i "
* 250 * : -4
on ’ : B g
s i .
L f ?“i ; § 3 ! :‘.
P ﬁmwé_émmwww‘m’ k. Wwa ;;@w’?éé Mwa«-«mwih a-»w"fww S
FATRRNREE SR AR BN KRR S YEHAER MBI L e R MY RRNE L ¥ R NB R
=9 ] ¥ L] %

a7 2. 2% Azt F 997720 B A Hmm) e B 2015)

DA el E o @an]x R Pela A3 AWl FREY APEAT ZF, AU
oAyl 7hzh 13, 63, 33 ZAwsF HHENS SALdRRE 7104 4A 1-23] HAE AAEHAT
Ao Zkzh 19, 18, 183 SAEUD, 59 1+ 14~168] WAE Adin. HAz2dddS 7T
2 e BEE AFA, SAFels R4y wEE AFE WAAGS A5 NS &
wiupake VAR 7t g 9 103] WA E o] 6738 ¥ HAE LASINHE 2, 3).

- 264 -

e AR SRS A LU e B o S B i



# 2 013E 535 HEF @A)z Aag 4 du #3

. 59 | 64 74
Y Rz [ & w % & [ & | = [ &
o | =€ 5 Gl ogmlas a e Y
i‘}] A= e PR R a amw AH
! 0 3050 & 4 Wighr o
o =H 2
w LAE e M !
© IS
. ATEF =71 !
- =4 O-- A % I i .
Jul Azl o o e e
| & b e — ;
9d
i =)
TE ¥ A i 3
Bt =4 RO i Al
A A RlLS g 5
B I it %
=4
< i—]z:
%] oI
AR
gup =8
e
H ] A
# 3 a5 HalE dawa Fue) o2 wA dg
Woa = F5=4 S !
2T ThagA 79 A se gia 79 0A 59 oA 79 oin
CHE 2/1" 2/1 2/6 2/5 2/3 2/2
L2 B 16/19 16/13 14/18 14/14 16/18 16/14
ol 6/9 6/7 779 7/7 7/10 /8
Al 16/29 16/21 14/33 14/26 16/31 16/24

VAR 05

1435 Bl F 3] 355 AHnd o9y 063 Furl welEgn gAdsyE 7~109 1+
58] WA E PAlEgrh SAHE 3038 Axel] 54704 173 BAlE dAAsldn, Az wygde r|Fos
A Holl= BRI § Atal, SAFolE X283 H5E 958 HAALS NEn ZA)EL D)
WS SAH R Qoo XA Al sl S E o @ dF HE S Axskgt
FulAle 8Y Ao R Wl dAE Tt 158 WAE st o2 Bele naslg e of

n)

- 265 -



o FBuzRg7L 1732 s 22) BT WEFds BAISTE 2T oA 63, A
3132 o 3A7} 16.1% Eo] WA glol 23 F7] A8 WAVl d J0R BHHKE 4, 5).

F 4 01435 232 HalF o FAMu2 A (FamlPM) 24 ZRo) o3 n3 HajF o
FAEE 2 R 55

i il wews 2eneicE I pEes Il suva

“o"gf AN kA &=
otEgb (g ovly) ttad(Feaagy) da()geh) neg
@Ay | ZAE(ErEA2EZ), FjHolEFREERN) RE 3 Aad
Anta(q 22U E) EEES
9y | azthzadges), v (felobasr) ) 55 9 Aed
gy | DEGACHIE Y S ERE S, FRA(EGAIGRED), | B2 %
| 2EdE@TAIRREDEolH 5D, clolelvdizoolE) | 31%o)my

# 5 FarmlPM 24 ZBo &3 13 Fadas o2 kA 9 A3 3l

a2 _ oq]%ﬂc}fﬂ! i wApAAl
57109 7E (BXE B/ HE ) 8Y A (¥
e = 5/26 5
g A 17/30 12
ook 4/0 11
EaARE - 3
A 173 (26/536) 15%] (31}

W5 EE Z7F5 A AF A2 GNCPMS) AXS FarmlPMell A Mul28] F= a5 Haz
dE&AR 9 g7t dduA S5 19 49 2o FamiPMe| 15 H3F FX 358 ARy o9
13}, ¥4 13, shigd 23], Sade 238, 287908 257 ¥ 85 FEE WSk FRUIZNE
5~109 AHoE 71adgal o H¥7)HE zde 53] LS AAMEEH NCPMSE F

- 266 -



318 BuE WD 143 WalF TLRAE VISR Aol 168 TR, 93] BAT ThY e
Hl&2 ARSI AYYAE F A SE HERn= 33 Aol FAAEAS 2elsle) 57}
AR Falel & 173 BAE AR} Farm [PM 9813 o247} 5312 244 175] o)
204% 0| ZAAANAN FALAS} $A] w2 WRoz A7) ool WE WAL o] FojR
BEA AuA7L 9 glo g saEckoy 3).

St WBEEER 20

syuy HASILEY o
LA Y2 INAND o B .
FarmIPM oW RRe SLOE MTeiw B EEe
¥ # 1% .
P 1 N %

3% 26 3% RO W 31RO I OTL S OO XM XS BT 0% O O1% N X %L 08 2O X OB omw

® 3 1 8 3 T T _
L N (0N O B

3100 2% &% R RO 2 Telo% 10 YOI OZR OB % O 1% X O35 %105 8 13 e 55 o

2§ 3. AZHA(NCPMS, FarmiPM) uh4 7 @ #hg)uba) A}a) vl

Ay o2, FAl, FAE wElE AdE 2013~20143 25 =X T atoA Tﬂal
TS A R R R e o A gy g Bagela 89 AkeRE W]
Azt 89 FEelE 5238 375AE Bavh ATl ks 8Y o s WAE A
Gkl 8é o|F A7t el 20 o1F FUERAE RYed, AFARE 283 A uA
ofMiz 98 FerbAl ZAEREE I9ka, 99 FaolF gte] B Rl WAL} 10~200 W)
Ak AR FEEA PAlE FAIGT A $AANEL 7HoR BRI E AFAdA gL A
TAR T WA atdvh gd gAY wddse 79 49 13 5olA 9t o] Vel of kA
oM e] whggo] w3zt Fade]gol vl WA ZAREAUTH

WS REe] BE nFGAY Jd=ZA NCPMS9 Farm IPM 183 7Hpa Abslo] <=3l
T4& Yehle ZAgoloirh NCPMSHM 15 gy 4248 % 163 W7} o]F0] oo 93
HAE A §HA, Farm IPMel A& w7k g 79 139 13] B85} o)2o| 41 )7 Yg)x] g=

of sto] wAE Al 15 wAFAA Fale FrEan 2 e 244 g2
Al A g 2L FAEE HE BE ATeA 79 sleie oldabrl whalsly) Alabaly
T8 o ui7A] FFd HRAAKIY 6). H2)td 9 HEg 2E #3lo] 199%, NCPMS7}

- 267 -



89%, Farm [PMe] 25.3%, A 87t 4698 Bgen, uf F FHA7|q] 8o} &@x9 L=t
BhA S48 53], Farm IPM 13))9] zelelx 73t #8Al72t Farm [PMA ] vollA] i3t
A3 Bled 297t 4 79 dF A7] wAE 23 gite] A oY) T o® Alsdn.

JEAR R8I AL FALT @AY TANEE 7IHeT HEE ATAAN 5§ FdA
Z 23 dAEEtHaE 7. d= vhqw {7 F2 79 -89 e Ateldl vehr] wii]
Apdztat wAke] ez AFehs 13 Aol A2 wshs Al7le] #7] sk Ale] Folirt
FoEd, 7IA7IF ALE 9 2] B4 dSe] Folun Fasiria daEh

] e T
Ty s S kL

@ RN e
&, ",."
o Yo ﬁﬂﬂ;’_mwﬁ
T &
e % ] '“”%W"“#” W‘i
PR I I Y E,Efﬂzv:;%:;

19 4 013~0149 % 5 AP T A gd gy B E(%)

w7 10
8O W) 21
: “h. a1
}éw"‘ w31
P =¥ 21
g . Wi g1
u% d C we 1l
m & . i s G seve I . vy e ﬁ - . qnﬁ “sz‘

§ SRR RMA pewaRER FHE By

NP 2y f BARY 2 w3

a3 5 a3 AR oA I EHA)

MISAE NOPMSe] 1 o alZghe waFel 9A} 58 44 6% ok 78 4 99 4%¢
En, w4 Aol 33 TAEen] @3 WAl 988 Assn 28 Ak ole) Hoh
Fam IPME 24 F219t 2m7} 68 o, 790 4, 99 Feo WAsgls, E39AE 78 39 13)
olo] ATHIR §). 2% WS FEIINE QWS BAHE, F2 Helot AR F7)o) B

- 268 -



o] A A RE 2013

Hiod #e| AARH AR AlET E7) R gl
%j*iiﬂ E‘E} BE AelardlA go] whEA] ekglit),

WIS AR ol Ao 4

als =

219 6 NCPMS(A)S FamiPMB)®! 64 (=231 (Ho015)

208 .

I £ il g
Pl k
L o = \‘ g it Fpkignars
g o %, o
= 5, ke 534
EE S k
w R
#
-

R

I T AL BhA g S wa(2015)

U Aokzabel Edzal whgare oy
= Bglon) §otzAl dagdAer 74 da
Hell ofd g FF Asprk 2 dlos

& Fest eb o F whAle o @ 4%
el g sefahs

01315 138 Sl vMH Helicoverpa assulta) 42
10(A)# 2k ARl g 23E oA 34l %Al 9=
FE 587 7] v Hgrro dsfgob Wk ’fﬂ A
AT 4), A28 EQmAlolAe @A A] xA
of ek A o Abado] the Az el 2%z i% AA717] el A mae

[s]
M
shLpael m:: et Aase ¢ 4
Fol A AR by M dees eRzAzE 6%, 789, 9Y 34

- 269 -



dgEls ZAoF RAEer 3xY 25 64U T 27dwst gshen, FAY ol a@dAst
gaptAe] 3T AdEeR BA 2AREATHIY 10), 15 AEHAE(%) ZAFETFA R A
7] 0%, B 129%, o)A 0% ZAREGoH, 37 APEAANAE T2 thu] @B oA
7} gujubbe] ot Sisstgol vl et 119 29 14), BadAle] &) vl FAH
gt WA 5ol AP 18] HAS DA en o2 HEL 48] wAEe] A SN
ozl o] E&ol o wriu WEATHE 4).

h
il ai’l;’;%;”;’r

a9 8 CPMS(A)P—} ann]PM(B)—l J:rﬂbg 15213} ZH2015)

.
A N Rt
£ Lk L BN

i 1= S ]
k-3

‘ z”kt.. endgees: B B2 T4

A 7 ol by PR
ef'f‘ " ; e (B

UL RS R

[#3 b HEE i e LE £ kg ] AE Bl Gk

9 9. 0133 nEE whupl A, A BElH §AE:AL B AE BEREA

- 270 -




moee YR o BRGH e FHE

& 4 [X 11 EN T E2F 3] hay B L 4] 9k LS H L ¥ 41

Mo, ol ikt { yup

R L
N A3 gy g
*, £ -
[em——— 3.
~

L

& i LS ;] TR L% 1 E X 11 ES 3 & §3 LY L3 H %34

27 10, 014 15 A ghiiub Al A

(A) B ARER, B) FH FAEEL 1, (C) T8 D3I 2
i
ramy wat
L I
w7
ME N

w1y
Wwa
w3 Ot

E=L ¥ 7 T
¥ % 8 3

1;& ERT

e BEYRETRW Cem pEReOERE gy R T THE SWHNEREN o e

T

HgH 9%, w2t RS 8 E-3--4

9 1L e AuEd 3 wrhEelA A ghivhd s 21-8(%)

NCPMSAA 1A 2442 58 A5 ofFstdn, 14 24827 59 998 H 59 UI7A G0
o, 140 24 2497 59 BURFE 69 29% velda 140 $8 F7): 69 3URE 69 998
Z=5t FamlPM2 49 sty 24o] Alzwlo} 59 1097 4 Fol8 d369en 59
B~28U7% °1F HRGAN AFHUNIY 12).

-~ 271 -



EEaRet TR It

YRR S )

| TR S O AR [ ST S A o, w o

R B S BT S R I B B Py P o By B g R T R R B 0t T
: e e e W o Y i i

I 12, 0159 NCPMS(A) 9} FamPM(B)e] i Sufuid o243 gk

a3 whiubd 59 FeRE BAsr) AFele] 24 leAs 69 AR A%l HEE Edd
FARA) 69 A RH T4 AA FUdolM WAL} golR7] AlAEle 69 Fao HF
M T oL oty on) A AL o] A9 stu Fak F 23 H2S sl &3 A
o] 69 s&RE 7Y e WA e 71 Btk HIZE ERAA 79 FEked 24 vt
= REe oF 0Y F 7 A v A afiZE YeEhith NCPMSAA dlnt
Wb s 103 2R F 23 BAT o) Feaen, FamlPMe] 744 54 1683 64 5 28] FXxof
A 59 13 A9} 698 ExwEAust 5% WAzt o) ol #Ee o3 83] A7} ol 5
o) A=l sahalolr waiTrl wekm, F oA kg AFE BEon, FAeA i
) FATHIH 13).

i fgernipn owie &f—g}'ﬁ

e
s

B SEFNIES
#

; =
A :
PR A S At O g e
254 %533 68 632 $3 Y5 LR VIR OBE B3R A3 BTV 4 i L i L8 ik w7 518
2 THE

18 13 2015 ey g gheu (A BEQ9A0E U, B Hsjas)

- 272 -




DI4~VI5K 5 Aol dulby sl -e ue 0ade Bzl o BAnc 2 sse
o Wl EA, WIS Ed el WAL oA 122-107% HAshgo] RA AL
o) ool RAGOR ofFolxt 89 ol Meingo] Lol O o 2Auel 241 1Ay
SlZol glo} X4 WA A olFoAx @zl el Aolrh i Aoz waE 24 o
2 ghol QERW et B FR02 ol B Ao AzErkaY 14)

204

#ye sy L -
Y 14 AEE ol AsiE(%)

. A
- ® e P e w o Y
P \
:: ﬁ L “
i att R
z s gy
# e - *
3 B socomrseresrred e T , o P
E 4 B SRS ®igd 504 rid

0 8 o D ol Ty HEE e O ﬁ
o ii‘%
:51; T :
& e gy
4 S —

a4 15 - Rk AR A F

HE usgadA Ru-ebgdel(Frankiiniella ocoidentalis)= %2 F 69 sla-kE 99 slar}x|
Lo ERE o] fate] 2Alg 47} 69 Aol LAlsly] At F2 Zubgo] e 79 Az
o wAmaE Byon 7dekie Rt FHEIAY 8Y S ool Tl woitd o= 2y

FEARA FAAZI7E 69 Foleal 79 AFol o)Fo] Aok gtk As 2z old vl

- 273 -



EE NHdE Fol A m=2a8E Fusty EEe|s} nlolgi2g 7bA 7] WE FamlPM 3
ARE wfgtog 79-F4d ErgEadade] i EduAzE olFo] Aol & Aog wudtAt
(713 15, 16). HEltels 2 2}olE Holx] gghi=dl I olf: & EIL o]FeiAA] ¥ok7] o
Roz wawad 3t M2 #Fo] o ¥ Flow wdHnh

NG

33
H

g

oy

&

se

wa

Fepsngamy

s o o v o em po
305 Rely Fag H
a9 16 o5 EeFEAEd ER A 23014

WIS LeakEapaae] A oz 4o o=dy e is] 1y NCPMSE F9 @47}
59 19958 59 BY7H2] wAEion, 59 0URE dWA oF FAgte] 44 FHo] TR 5
Qo FamlPM% 4% aheie] L4s7] AFsle] 59 2097 7 A Aol o]Fo] H 4K
AT 59 209 o|FRE YFGA oF TR o)Fo] FHrh HA T UAY d42HET TRE X
A A7} o)Fe)A A/ %w 59 a 1519} 69 sk 1812 £ 28] o|Fo] Fom, o wal v
g Wbl 33 A7) A 713 Bk 83 wAsE o] Fo] HArHIH 17).

12 A7 TAAME 59 seRE SAso] 78 Ak, 72 sk 89 FIke 399 S4aE BX
o, §otzAl ATk 69 AEE MAULA Folhon, 69 3ERE 7€ sk ZE HeolA
uhRl Tyl Egpr) Aelrrch BAE e g MErL ¢ ol FA T HshdtiE
37} Fol ARAZZT Briddd nag ol URs} wislyd o2 dekArKad 3A).

zm 13 TFGA ZSNNE(Aphis gossypil) Tiro]l EREAL At d 343 SAZES HA
om 59 &l THAE BEEE 0Tl wAUEIE B, SetRAIME aFFR $7190 8
Yata~0dae UErt B3] WE o) ASAwe FEoh o3t TR a2ggw i 2 vheld
2 A9 AEs FATKIE 18) JEM 2HACBL A S sl dAFom WA AE Al fA
z oz FASA £4A% HE 54 KT 9] gie A4z ERAEE 5T AP
g7} o) o] Aeopet sk #lFolgal ﬂ’r chEl )

WIEHE EFARE whals 13 Auj7)7h Bet tAY 95 FRrE o|Fo|xA] Fol FA7} o] F
o2 4] ergtom ) WA|NAM T 63) wWA7E o] Fo] HrH2d 3.

FarmiPMolA 23l 24t oo} AR YL 39 sie™48 dad (A= 15 @*‘omoﬂ ol
Zro) BAE7) 2ol Ao WAz} o} Foix|A] EHHIH 21). NCPMSAAE 3 o=
grol gigich ey ¥A4Ee 62 AoiE SAdET wolalon, FAE) —?oﬂf\% A = 7t

- 274 -

it i VTR Rl o P £ o B i i g e o 3375 =



wob B 4% Axsh Eho) Aol WAS FaMA WEsh Sdtde] YL wH ¥ oA
AT TAEATL o 2oANA QAR Dulpst FugFaArgel PAle) 3w Dok uA =
AFSIE 78 209 ol FlE BT AeTolA WS daltkad 2. 78 SR 88 AR
BT 1L} FobA ol ofF Yo g Bo] olede] B AT ARFTHE 1, 19 ),

B RS R

a9 17 0159 % NCPMS{A)Q} FarmIPM(B)9} 1155 4% aaﬂ o Az} gt

. B oo AL My FEHRE e SRR

i
%
& ' .*X ,?“;_‘
Lo B A
& 0, N E ;
# ™ o
& o SRS S WU TP - o N I, P
SR RAIE AT R ST RO WO W 840 M 19433 M0
12

B e 58 1

e g 0

e B

R75 I NL LA N S B B #4

I3 18 M3V uEE Bl E Bl A SolFAL B EYEA}

®UF ORSEY WA WL WRE NeVLE SO0

- 275 -



Lt L

wRE

_— gwiem ﬁmﬂﬂ
’ &

e S5
e R . . A
. i

i f

ol
Mmhﬁwvw Wm”&mﬁf’é‘\ ,A»

LR R A OIS I S ST S B

[ Bt

B S A b o P B o Bl A T e oy
2% 0. FarmlPM2] 5w B8 20E 543 gt
006
& D ame e NCPRIS
AW e Famipm - HE
g
I
=)
o
»
o
W
e
" % : 3 ;. d
620 630 7.10 720 MW 810 820 B30 915

=N
a7 21 A BEARE HA 2E(015)

- 276 -




.

0143 &4 50 gl 2] w2 nF FRH0T)S AWHET 8Y ol abdAlel dada)s
TR dE &) 1~3%2 YR 3~dgoR FAMES oY, BAETE ghadle] 19% wlsam
THE 10 kgo.® ARET, 98 ARE A WG] Frlstgon Haje]foMis f2skeko)
gt AHFes Y 28 NUEEY SR G@A127%) > oeuba(304%) > A
(6.8%) o= WHEo] Wty HAE el o2 okg, AR 493kg, T2 15kg)S Ty
Hl 215% F71a5ik gl SekrAde) @Bt 2 fFe Fas Ryn ojRuAinc @
FEANM A wabe ik Suiue WAl A 118, dz2bga) 432 @A) o8k o]
Z Algdrh

> e s
* Al i By
Ee
v G LRy
s HE
el
& . &
= P -
hi P e -
Lo
» Co
PR3
3 PR ’ i
T ARy
e [ Lo
W R FAgw B gy

< 22 S sk AT aF Sk Ax 8)n14)

I 6. SFEelMN o zhibae}l ghaubAe] AAA vw
(9], 2/10a)

T ol Z3A(A) LA (B) B
YA | 1780855 E263) 153](" 8} 54313
weom 263]x21 40091 %30%= 313]x21,40090 =30%= | - FF5oat : 21,4009
166.520¢1 199,020%1 - %&°F 500ml/1,000%
WA 173X 1AIZG,2104= 158 x1A17bx5,2109= | A Al 52109
w3H | 85709 78,150 ’
A Bkg 3058 10,3059 = 4.9kg=30Wx10,895¢= | - 1083 &=
1,91,100%1 1,601,556 - ezt 108%4
&5 | L,766108 1,3243%69

A-B [ R1.2159
5

# FUEHEEA A7HEBY 30U E1F) 108569

- 277 -



WI5E T3 W3] whA wed Fa WeE 55 ¥4 SASES vas] 2 @A A
A4 NCPMS 89% > 93 199% > FamIPM 263% > F42] 459%, goivhd dsfii&2 343
139% > FarmIPM 246% > NCPMS 26.1% > ¥3e) 3H5%, S35E 24EL o 48% >
NCPMS 11.3% > Farm IPM 162% > A8 677%E 21 1o wE 5+1om? T3 a9
7.1kg > NCPMS 260 kg > FarmlPM 248kg > F42) 6Zkgo @ FAEAKE 23). & 79] o
AakAlel Bl AR BM 2 umstgds 9 Farm IPMe] = ol9le] 7 #gken], NCPMS >

w3 il 2oz ZAEYTE T ool vlaEelAE FamlPMolM 62430%as 25 30 508 X

oo
st 5 - 3y - WY
-ap- B s Bk UG _
o s - 1w
e s T
- o
3 B
s m ) g
L .
;? P :
. "
A w - »
P10
> ;
ne REPRAS Farmn PR ¥ E ]
Z= uk

® 7 320l o ZHA(NCPMS, Farm IPM)9F #haiubaie] AAld v

Oy B 5 F8 HalF 53

AgT 34 AE v

(2, Ya)

T NCPMS(A) FarmlPM(B) H3(C) o]t
WA S | 143 53] 17%)

oy | 148154000~ 51%4,00081- 17840009 = | - Hatsekk
2 | 50008 200008 63000%! 10008)

FA | UShARPGIRE | SEARBEIDA- | e | N HAdR
w2 | g0 30,1508 102,510 60303

o o o. |- a% FEE
gy | DOBAL | URGBA= - TIEBAOR | pes)
a)&zx)‘d 575,3&)1 628,7%1’_ ZB,Z(D Q"] 11

e | 462780¢ 5252109 4582104

A-C | 4570%

B-C 67,000¢

B-A | 62430¢

# FEREEA A BdrtA109 19 2D C 32008k

- 278 -



4. AxQ ok

7h SANE 20149 o FEA(12.7%) > B A AI(30.4%) > F 2 2] (56.8%) o8 W go] tigro
o, 201582 NCPMS 89% > #8 199% > FarmlPM 25.3% > %3] 46599 o]t}

uhogubte 20144t WS Te(96) FAMATI A= Ba]) 300, ) 1296 A2ubAl 200%E
ZAE e, 0159 s 3E-S B8 139% > FarmlPM 246% > NCPMS 26.1% > H3#g]
H5%E =ALE QL

ok 20159 2GS uhlge e 48% > NCPMS 11.3% > Farm [PM 162% > 32 67.7%
£ H5 o) E 5x15mT S 33 271kg > NCPMS 260 kg > FarmIPM 24.8kg >
A7 6.2kg o= LA

b 2014 HAA R AU 6kg, FAEA 493k, FHE 15kg)S Tu] o2z}
215% F7retsivh vy SalvbAl el oS AdA 102 38121599 A5e] SUiEY
o 0155 d= @A APia ZHAA 242 8 usE o Farm IPM9 & ©]2jo] 7}
T Eoton, NCPMS > 33 v £o02 zAlEYh F o2 vlwolAlE FarmlPMe A
62430%9/a8] 2% Tu £3E =}

5. ¢18+3

Ahn. K5, J.O. Yang, D.J. Noh, CM. Yoon, Y.J. Kim and GH. Kim. 2007. Susceptihility of
ussur brown katydid, Parationticus ussuriensis (Orthoptera: Teitigoniidae) to commercially
registered insecticides. Korean J. Pest. Sci. 111 194~200.

Ahn. KS., GS. Lee, KH. Lee, MK. Song, S.C. Lim and GH. Kim. 2011. Susceptibility of
North American planthopper, Metailfa prutnosa to commercially registered insecticides in
Korea. Korean J. Pest. Sci. 15 329~334,

Choi, D.S,, DI Kim, S.J. Ko, BR. Kang, K.S. Lee, JD. Park and KJ. Choi. 2012
Occurrenice FEeology of Ricania sp. (Hemiptera: Ricaniidae) and Selection of Environmental
Friendly Agricultural Materials for Control. Koerean J. Appl. Entomol. 51 141 ~148,

Han, JM, H]J. Kim, EJ. Lim, S.H. Lee, Y.]J. Kwon and SW. Cho. 2008 Lycorma delicatula
(Hemiptera: Auchenorrhyncha: Fulgoridae: Aphaeninae) finally, but suddenly arrived in korea.
Korean J. Appl. Entomol. 38 281~236.

KFRI. 2007. Annual report of monitoring for forest insect pests and diseases in korea. pp.151.
Korea Forest Research Institute, Sungmunsa, Seoul.

KCPA. 2015. User’s mamual of pesticides. pp.1199. Korea Crop Protection Association.

Park EW. 2007. Development of the forecasting system for diseases and insect pests in pepper.
RD.A. report. pp4-~82.

Park J.D, MY. Kim, S.G. Lee, S.C. Shin, JH Kim and LK. Park. 2009. Biological
characteristics of Lycorrma delicatida and the control effects of some insecticides. Korean ]
Appl. Entomol. 48 53~57.

- 279 -



MacHardy, W.E. and Gadoury, DM. 1989, A revision of Mills's criteria for predicting apple
scab infection periods. Phytopathology 79 304~310.
MacHardy, W.E. 1996. Apple scab. Biology, epidemiology and managerment. APS Press. MN

US.A ppbdo.

NCPMS. http//npms.rda.go.kr/npms/OpenApilnfonp

71434, 2014, 2013 71497 pp6~11.
7143, 2015, 2014 A3 pp7~12

FEAFA. 013 1F FHVIEHE Rl ppl0~3M.
FEREA N4 13 AR FAE 2548 sHAGATEDA ppl~42%6.
SAA. htto//kosiskr/
6. 4% &&
Ax(dz) 28+ A4 5
201423 2}) Bl NCPMSE ol-3 usef Bas tAd oAzdan
2015(3\d 2}) dsg txg d@uAs &&3 LA oFA AA A
7. 9+ A4
i} 4
_.E'_ ;_;} o 3 P =
W o 4 | AeA9TA | Ans9erd | 4¥% | 9752 | -1
FEATA g AWEADTA | Aaw | A7 | 14-15
” ” » o] 73_6_] ﬁ—?—@}_ '13~’15
’ , wAEATE g [ dydx | u-1s
; : Agaded | el | AFAE | 1315
: : ST T o718 | AFAE | 13~15
; L e wes | ayae | B35
; o 3 o 3 of A} d8F | A¢dE | 1315

b 72 AEgo] AY
- NCPMS : 71532 alaagAlAdos 5

EAEAHANA L9

- FarmlPM : 53% ald o2 Anls Azdaz el sAud

- 280 -




2 - 3 % FA7] 47|

ATA 3 A Qo] T o 3317}

- g R A O €7 <6 i
Ao} 2FY =ARF] Fo P F3HA | _

. 25 ~ A7 A2 3

A WA 7% EEE | '13~15 | A T3 o143
RFNES TN WS AE L FR | oo e | - - 5

- 543 |13~ APAH A+ o
a4 Ao & g 3~'15 | ARAAT 3 173

918) W, AEE T, e
ABSTRACT

Occurrence of red pepper with wilt symptom at Fumsung and Geosan region in Chunghuk and Yeongyang and
Andong in Gyeongtuk were surveyed in 2013~2014 And pathogens were isolated from wilting pepper collected
during the survey and requested for clinical diagnosis and identified In survey at the 20 pepper fiefld in Chungbuk
povince from July o August, incidence of wilt was below 1P in all the four time survey and Ralstonia
solanacearum were isolated from most sanyles collected untl the eardy and pathogen was not detected after late
July. In the survey at the 52 fields in Gyeonghuk in Jume, incidence of wilt was 1.8% on average. But there were
fields with incidence of 5% expected to a great loss and from 20 of 32 samples collected during the survey,
Talstoria solanacearum were isolated Among 16 samples requested for diagnosis with wilting from Gyeongbuk
movince in June, Ralstonia solanacearum were isolated from 10 samples and among 12 samrples from Jeonbuk
province in July, Falstoria solanacearum were isolated from 3 sanples and Phyvtopfthora agpeisi from 3 samples.
From this study, it was thought that wilting syrrptom of pepper, especially in the early growth stage, were caused
meinly by Ralstoria solaacamum, and will by Phtopithorn apeisi has declined due to cultwe of resistant
cultivar, and since August caused by physiological disorder like excess-moisure injury, and so on

In this study. we examined the resistance «f commercial pepper cultivars and the control effect of several
chemicals to bacterial wilt to consider the possibility as a control tools against bacterial wilt on pepper by Ralstoria
solanocemrum. Resistance of 37 commercial pepper cultivars to bacterial wilt was evaluated by seedling plant test
with a inoculation of isolates of Ralstonia solanaceanm In seedling plant test, Gushimgugeomgu, Geochanghan,
lldangback gold, PRAsia, and PRNong- gacheonha cultivars showed rdlatively high resistance to becterial wilt,
Bewsecheul, Deedeulbo, PRGeurrgochu and PR Ssaksseuli cultivars were proned to be resistant and Cheongyang,
Geumbitgochu, Supergeundang, PRGangsol, PRSaneulim cultivars were moderate resistance. Control effect by
chemicals was examined using paper disk assay and in vivo test. All the chemicals in this study was dilited based
an & concentration of the active ingredient. In paper disk assay, bacteriocidal effect was best in oxytetracycline(ai
17, WP) which of inhibitory zone was 127 mm followed by oxolinic acid(ai. 20% WG), and inorganic materials
showed little effect except hordeaux mixture and CuSQy5HO0fL000end2000ug/me. In in vivo test using seedling
plant, control effect was good in treatment of oxytetracycline with a concentration of 1000 pg/mé wntil 10 days after
treatment. After 4 weeks, most seedling wilted in oxytetracycline treatment, but control effect was relatively good
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in oxolinic acid treatment with a concentration of 1000 and 10000 pg/m showing disease incidence was 08 From
in vivo test, it was thought that the effect of oxolinic acid last longer than that of oxytetracycline. And
phytotoxicity was appeared in oxytetracycline treatment with a concentration of 10,000 zg/ml.

Contral effect of rye culture in winter and oxytetracycline(ail7%WP) treaiment against bacterial wilt by
Ralstonia solaacearum was evaluated on plastic house where incidence of bacterial wilt was approximately over
0% every vear at Fumseong region and open field at Cheongju in Chungbuke In both experiment, ryve was sown in
fate astunn and retumed o the soil through the tillage before planting pepper in next vear, In plastic house
experiment, Gushimgugeomgu cultivar refatively high resistant to bacterial wilt in previous experiments, Cheongyang
cultivar moderate resistant and Wangdaehak cultivar susceptible were examined and 170ppm of oxytetracycline was
drenched four times with intervals of 10 day from the beginning of wilting symptom. In Gushimgugeomgu cultivar,
bacterial wilt did not occur in all treatments. In no rve treatment of Cheongyang cultivar, bacterial wilt began to
oocur 4t Jure 17 and increased to 17.3% at July 29 without oxytetracycline treatment and began to cccur at July 6
and 1.3 % with oxytetracycline treatment. And in rye treatment, bacterial wilt did not oocur urtil July 29. In no rye
treatment of Wangdaehak cultivar, becterial wilt began to ccaur at fune 10 and increased to 666% at July 23
without oxytetracycline treatment and occunr at ime 26 and 491 9% with oxytetracycline treatment. And in rye
treatrent, bacterial wilt began to occurr at June 10 and 320% at July 29 without oxytetracycline treatmment and
ocomr at July 7 and 181 % with oxytetracycline treatment. On basis of area under disease progressive curve,
control value was 404% in only oxvtetracycline treatment, 735% in only rve treatment and 86.5% in 1ve treatment
with oxytetracycline. In open field experiment, Gushimgugeomgu, PR Nonggacheonha, Hongjinju and Bigstar cultivar
were treated with oxytetracycline ore day hefore planting and inoculated with 1Fcell/miofRalstoria solanacearum
isolates just before planting. After about one month from planting, Incidence in control treatment was 0096 in
Gushimgugeorgu cultivar, 36.7% in PR Nonggacheonha, 808% Hongjinju cultivar and 3.3% in Bigstar cultivar and
in rye culture plot with oxytetracycline treatment, 0.0%4, Gushimgugeomgu cultivar, 16726 PR Nonggacheonha, 36.0%
Hongjinju cultivar and 0.0% in Bigstar cultivar. Until two months from planting, area under disease progressive
amve was decreased 55 - 604 % according to cultivar compered with control treatment. From this study, we
conclueded that the culture of rve and the choice of resistant cultivar were good control tools against bacterial wilt
on pepper and thought that there is a synergetic effect between the culture of rve and chemical treatment.

Keywords: pepper, bacterial wilt, incidence, chemical control, resistant cultivar, rye
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% 1. Chemicals tested in this study

Groups Chemicals Active ingredient Fomulation
Copper hydroxide 7% WP
Copper sulfate basic 58%, Cu.32% WP
Agricultural Oxolinic ac?d 20% WG
. Kasugamycin 10% WG
chemicals Oxytetracycline 17% WP
Streptomycin 20% WP
Validamycin-A 20% WG
CaCOy 98%
CuS04-5H:0 99%
Inorganic compound Cus0y-5H.O0+ Cad CuS0,-5H,0. 50%
KMnO, 09.3%
Naz(O - x5i0; 99%, xSi0q. 57%
NaHC(04 99%
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A A%E AN B S0 Erked 2524 2ol AAslEen. 014d 119 FE
1 T 29} o] EUE 100 Wkg HFTFL 1F 4N W 49 deol £} ALk sde
£ 0 o o 3o AAAYTE AR EFL B9 FIF FEATY AU, A
FYY TATAT EF 0 FRE 59 129 @Hﬁu} gerd Al WHos R % £ 4
4 4% /P &t BEUY SAHERAI Y 1T0ppmE FhEY A 2R 79 (Ao 48,

WS
39

S0ml¥ =5} 3ic.

<BY WE> <57 FAAE> <A A

<A A <AE 27 > <& FNAA >
OF 2 FEvEEY doEAR w2 2EAu 2 Ay A

2) mAE XubEd WA % Jls 7Y 59 %‘73
TA7] dAeiet AMEd FFE o1& WAl TleEd 2 Aste w=xuF Aujeixe] En}
d7l=2 *1@ Eg M drlstgi e, 20149 109 3k

Nl

29 A 29E AT FHYES
29 Sbht glo] BUS 1009 Nkg PSR uF A4 A 449 el £3} Aadnh Ay
ERE 490 $UT, FEAVIY Usa IRIHS B8, AR FURRT £39 0
#0854 120 445900, 44 AP E59 RE EESIA I T 9 7Y golz A

F & ujeke CBARES 4 FF& W0Pnl/CFUR 230] 19 37} 7o| 81413 wjckole] ¥E &)
102 AR F F59F 4H78 o FAgQch Ad T ASS F4E UehlE a5 ¥
TSI &S FABIY oY, Rastonia solanacearum 73S AR5 A7) 918 Qo wha Bdal)

el %S9 HAsc
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3 xAnF g 7 5o AAA 4%
AN WAe) B GAM, 9, ATYRTIY, FohEHl BF Y 5 AYAAES
299 go] MHekn FEAIE DRAMERNA A TS AHANUTE XY T Hop
Aol S1Aske) FEANE 89 AR F 8RS BoRe MEsE 2oz AUsen) 4H
Hel WA B3l e HERFE Al Gupey $59 Goie ARETeR sgon,

571 @3 wor Me) W TAe) wlwsiank

<EA7] BAE> <A Fe> <A HdTE HE>

<HA HEF> <A E> AE F7>

98 3 Az Ty suAw, SeET 3 2 A J1F
PE R LR 3R LR L R
wa  Sg . - - o
Eawa LasEe

IR H s o . B

99 4 wAPE Be 2% woF A A
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25 03Y 4T ARe) nF A 6 uFWY ASE T4 WAL TAWE Ao} =
A E 6s] 2 F ) ASET0) THHen W BARE Ll S A

o T 29 59F o] Fulg, natR WA AN 2 A% =7 DA 3 oghsl 9y 2
R 5w gdea vehda ok ofeldt 508 Holi= S8ule nE AEE S3slel =iy
o A A, 3109 AEeA Ralstonia solanacearumyt BElso] MA 31 N8 F 353%E
ARty thgew o] ¥e| Phvtophthora capsia@ 127) AR Ralsje] #HA Alze]
136%0(%1 o0, wd=arel Puthium sp.o] 1.1%, YWel® &89l Fusarium oxysporum 45%, o8
3 ATl Burkholderia sp.7b 1.1%9]1$ 0

i

2 0133 ZFANES Y TS
AL () Uk (7)) ot WA E(%)
64 45 7.1
* wAbale] L I 24 A obE o+ A7) 69 - 89
330139 Aled 54 2 AlFolMe AT Relelg
Hd LT &%)

Ralstonia solanacecarum 31 35.2
FPhytophthora capsici 12 13.6
Bythium sp. 1 1.1
Fusarium oxysporum 4 4.5
Burkholderia sp. 1 1.1
Other 3 3.4

x 33 AR SE HYd nie B
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® 4 201493 F5 2FA

=2
o

i
ofi

& EAET e

No. of field Percentage No. of No. of sample
Date Location with wilting of wilting samples  Rafstonia  Phytophthor .
pepper pepper  collected splamaceqrum 2 capcisi others  ND
Geosan 3 1.2 D 5 0] 0 0
6.5~12
Funsung 0 0.0 0 0 0 0 0
(Geosan 4 0.9 4 3 0 0 1
7.4~8
Eunsung 0 0.0 1 1 0 0 0
Geosan 4 0.4 B 1 0 0 5
7. 30
Eunsung 1 0.0 5 0] 0 0 5
Geosan 9 1.1 15 0 0 0 15
812~13
Eunsung 5 0.3 6 0] 0 0 6
* Not detected
4= o0lad 2Ex makz 2wl 7} 107 1% FAL 695H 8¥dd dX F 43 MNE
W AlS S FARIT WAFL Beld Ay sy TAdME 68 25E AES0) T /‘]2—}
sgon 79 Drx £YH ASS Z4L Bole 7o BRE uFA|RelMRalstonia solanacearume)
HalFdny LA 8Yel 03%9] WSS Rgon, Y@ YA krh EA e
A 79 TEEE Al i AzdAdgre] BeHA gol nf A{ TR L5E YT
& Soll 2% Aoz Azt
FE 5 20149 ARAY 13 AES T WS 29E
No. of l\g)ék?f P(_er(_;entage of No. of No. of sample
. - wilting pepper
Locgion  field with samples -
Date arvsed wilting average range  cdllected Ralstonin  Phytophthora ND
solaracearim aapCist
Yeonga o o 119 00-500 15 13 0 0 2
ng—eup
lhwol=—, 1 00> 00-001 2 7 0 0 0
myeon
6.19- “heone
: gi- 29 3 0.1 0-1.0 7 0 0 0 7
6.20 myeon
Wayon 454 04 050 8 0 0 2 6
myean
Total 52 14 18 32 20 0 2 14
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s ddatn b A% 527 E£3S 6¥° 19YU- 09 2AE AINE 5), 14712 TAA
ASE S0 dEsgen, g S 1.8% ok BAlgo] 5% €3k ZAE o] AE

2ME of F ol BF 2o ook A4l AolE wsitt

E 6 2014 AEAY ek =] ARe] Eeld Hdqd

ol 3 A% EMAET el 54 A
69 199 | 01> 2 Rhizobium sp.

64 199 W2 0.1> 3 Ralstonia solanacearum
64 19¢ A3 05 2 ND

64 19 H U4 05 2 Halstonia solanacearum
64 19¢ ek 400 3 Ralstonia solanacearum
64 19¢ d U6 01> 2 Ralstonia solanacearum
64 199 FL7 0.1> 2 ND

X 62 HE dYolA AL S digh Ide g8 cdE Age Rao B4 27 & 167
o] A8 F 107 M Raistonia solanacearumo] B9 9lom 2702 AlZel|A Rhizobium sp.©] 2
ok 78 @A5AAeA oJ2s 12709 A8 F zh 3709 AlROM Rastonia solanacearumst
Phytophthora capcisi7t 28] =T 7).
A 9= AlgeA FEd

7 A5AY iR dbin

SEIEY X3 v 4 A
i, 71, eel3 Phytophthora capeisi
22, 7H52, AH],
s 922, 9l o NP
A2, A3 B Ralstonia solaracearum
H 82 AZER AES 7 ZeulE-E epd Zleoltl 68

ol vehvde aid Aladd o3 wdd
off A AMEAME 67.3%2] ¥ &2 Ralstonia solanacearum?} 5
= B A gkl A&7 690 YEue= A 5] £ 992 Ralstonia solanacearumol]
A% Aoz FAHUY KT8 AdeE Mdite] BelHAl gt H| o] mofdd 894 43w B
= AlsolA] HAde] HEjHA asirh ASFY] Suol 93 Yelmal B oA HT Ev)4
AFE dogle wpolEzel o3l AlEE FAT Holux gk Hl olald g9ld o3 Aoz Alzkw
o AW Phytophthora capeisit T8 A5 Ak 93] AFol Mt B2jugic),
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20007 20019 AT w3 FaxmAleA e 13 g EPEL 431%% 06202 15 T8
Eggeldirt. 2elu 20109 89 F=AR 9 WA 0960 =35 }aiowl, 28y EuhEel
g NESWAe] ] & Aos Jehten I

= A& Z76E AES TS Holv 1F9
7506004 FupEHFo] R F, 2011), ¥ A% 201397 2014&3011 NEEFA TUEH
] F 535 AR ASSZA D¢ L Y8 Hed 1E AR F H.1%CA Hdde] EEE

om, HelE WAFe] 731%7) Frpgyrelgen AWEe 1508 AAS Aos vebytth uhe}
A, #H aFpgela wsls AELEAe] 7 FaF AUL Ralstonia solanacearume] 2% %
ol Aow wehEY) nF Aol Ae, AFA FFol AEalEo] A FolEa jlo,
EulEH e 2o olabslgbael a1 2olA wale) Hojule Hi(R T, 2012 A F 2010), AL F A
1 697 79 & 2 Fio] FulEW ZUhy] fglog Alztyy, go R oleld A A

)1

Ratio of isoation

period No. of, samples Ralstonia Phytophthora 51y .
solaraceariam anCisi
June 57/ 67.3 0.0 58 329
July 17 41.2 176 0 41.2
Aug 21 00 00 0 100.0
* Not detected

o n5EekE 3R wAlE A8 ofA Y

1) in vitro 114

R. solanacearum Tl wlg & “311]9* FAL] A As ATE AL A8 kAT sEEE
A paper dise FHol Y AxYe] A4S 2HGTHIH 6). T £ AG o= AlEe
Al Be)sbe) Ralstonia solanacearum®.2. T4 % 5 3 15 fRel tish Hdde] #lyd sore
o] g A8 ekaje] AlS olAl Eabe ¥ 99 1f 79 Bl Oxytetracyclineohs A5 A3l &
7} 7FF E9teul Oxolinic acid, Streptomycin, Kasugamycin 2= vebsde), 431 Copper
hydroxide®} Copper sulfate basicE AEZoide A& As axzt gdem, 242t 1,000ppmat
2000ppmel A1 A 2ol A7)7] AlRsgich. 2Elm, B 108 o) FrlEe] o8 Xuigwde] A&
oA gupe veha) grekth 2E 72 Aol Al FulEWe 07T Aokl sk A
AGE JeERR Zlojt}, FopEeirre] okAld] iy WS-E FFER oy vhdstA vt oAl o
3 A 3tA wale) ek BAlo) Bashy o TA M FuEge] Yot Aog Azhych
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I 9 A FAY T Ralstonia solanacerumd| o8 7| S oA &

Inhibition zone(mm)

& Oppm Ippm 10ppm 100ppm 1000ppm  2.000ppm
Copper hydroxide 00 0.0 0.1 0.0 0.8 14
Copper sulfate basic 0.0 00 0.0 00 0.0 01

Kasugamycin 0.0 0.0 00 08 36 141
Oxolinic acid 0.0 01 24 104 177 194
Oxytetracycline 00 0.1 57 16.3 52 305
Streptomycin 0.0 0.0 17 75 14.3 185

218l 6, Growth inhibition of Ralstonia solanacerum by chermical paper disc on NA. A Kasugamycein, B
Oxalinic acid, C. Oxytetracydline D. Streptormycin, E. CuSO-SHORCA0, F. CuSO,-5H0

10 F71& Aelo 23 Ralstonia solonacerum 71U A5 o4 &3

Materials &S {ppm)* 7
10 0

N 100 0.00
CaCO3 1000 0.00
2000 0.00

10 0.00

100 0.00

KMnO4 1000 0.00
2000 0.00

10 0.00

o - 100 0.00
Na20 - xSi0)2 1000 0.00
2000 0.00

10 0.00

, 100 0.00
NatiC03 1000 0.00
2000 0.00

* 14 strains 21§ * Diluted based on the active ingredient
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a8 7. A2 R 549 Ralstonia solanacerum 78 A ik A A A
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2) 35 Ivlgel digh AER s WA f¥ 1 44

#1123 23 $A 280 R AAE AAG Adjoin) InfEdS g3 I A1g o
A& FEEZ @7 A sen, s 248 AFse] YHEE A e ok TAATE
Azl 79 F ZWET) 1309100, 149 el 27, 219 FolE 35F 99 0k o]4fo) AT Z=ab
S Btk Oxytetracycline 79 ¥ 10ppm3 100ppm, 10000ppm A2} TtellA] L £} 05090,
1,000ppm A& 7rell A s el A=) golth 149 Foll= 10ppma} 100ppm, 1,000ppm, 10,000ppme]
A ZkZ} 31, 34, 07, 12010} 219 § FAIME RE FRoA WHe] AdEe] Frda 33 35
29, 239 ¥HEE Hvh Oxytetracycline 10,000ppm HelTlAME 17 99} zhe] oksfi7h wayale]
7] ¥ Ae A JFE e e Ak Oxdinic acids EES 1000ppmT
10,000ppmal A= Oxytetracycline 2ot A g7p7} Egtow, HE 219 FANAE & 94 57
& A el 2] e8RS 9y FAAY R BRF 100~00ppm AEC|EE o]
2015)e] A7} 7ol Oxytetracycline®] © EAA oA Aoz Az CuSOy-5H09
CuSOs-5H+Ca0= FAIXE] 79 Folle Ex7t dlou} 149 Fol= A a3t gl Aoz U
ettt CuSO:5H0 10,000ppmell A= 17 99 2ol ofalzl wralatedch

1L A=RsAY u3xeigy 9 579 5 JF
. o Disease degree
Materials (ppm) DAT 7 DAT 14 DAT 21
10,000 0.5 1.2 1.3
Oxytetracycline 1,000 0.0 0.7 29
100 0.5 3.1 3.5
10 05 3.1 3.3
10,000 0.0 0.3 0.5
Oxolinic acd 1,000 0.0 U5 0.8
100 0.7 2.3 3.3
10 1.2 3.3 39
10,000 2.3 3.5 3.5
CuS0y-5H:0 1,000 0.4 2.4 2.9
100 04 2.6 3.2
10 0.1 2.4 2.9
10,000 1.0 1.9 2.4
CuSOy-5H O+ Ca 1,000 1.9 3.7 4.0
0 100 0.0 2.6 3.2
10 0.3 3.7 4,0
Water 1.3 2.7 3.0
Not inoculated 0.0 0.0 0.0

* Days of treatment
#* (0=No symptom, 1=One leaf wilting, 2=Wilting about a half of the leaves, 3 = Wilting nearly all the
leaves, 4 = Whale plant wilting or dead
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E~H. Oxolinic acid(E.10,000ppm, F.1,000ppm, G:100ppm, H10ppm), I'L. CuSOy5HAXL10,000pmm,
1.1,000ppm, K100ppm, L10ppm), MP. CuSO, SERO+CaO(M 10,000ppm, NL.LOOppm,  O.100ppm),
P.10pom, Q Water, R. Not inoculated.

a8 g 1E 889 Oxytetracycline®t CuSOySHO0 2%k 2kl w8 A--B. Oxytetracycline
10,000ppm, C~D. CuSQs-5HA 10,000ppm

3) 3% FvpSyo] O AEnsA9] @44 59 3 34

In vive 2AA 37 £t w9 1,000ppm} ok FHEEE 7)EoR Al FF 2F9] o
A 43S Axg A Oxytetracycline (ailPe)(WP)el Hel7h GaAg F 7P w2 A7k 12
ot} Oxytetracycline(ail72%)(WP) 8 Z$-ohe 1000ppme] FiolA ww A Azt 361, 2% F
A7t 5872 9§ Azt o B wAVE Bgon, 68 189 ok 43 M) A7kx] O
ARE e Hyrt Zdrt o ERAT 69 28Y0l W] Frleln AT Ay WA A} A
A = Uepdt) 22] 1% EolEwe] whige] wy A Azl o ¥gley 68 8YS V|HeR
Oxytetracycline(ail7%) (WP el v & A2je} vy F Ao dysdo] debd WARH FAE
A2)ak #a] ol B uhAle] wolx|7] A)=HalgIth B Oxolinic acid(ai20%)(WG)9] 3¢ 71«

i

o
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74 A Es 200ppme] F oA 4629 A7 1,000ppmith EHL Egha v 2 5] ol
A 1000ppmg o] WA 7HE 4927 & WA7tE Belont 7Y 8Y2 63 A RE abao] Mals]
Al#teted Fg Ao WA Mevl RHE Aewoh R B4 Jelg,

ZrHEY AdEuAR e e A% Y Autel M= Oxytetracycline(ail?%, WP} 1,000 (e miE L o]
FAHT 7HE 2 WA &As ek AR 2444 A% @3t 2949 Oxolinic acids
H o AdEAdA 104 HEez okAE APeS A%, Oxytetracyclined] vlal 37} A4 o
A= A& B 4 Atk ol kAl wEAQ) At BAl7l QAL AHole) Azbs|nl, Eoke
2)7h Edate] ofAlh gl ke ke wioyslo] ok} @] oladig Aol A T &
7F F9 1000 pe/mes] Fot $E5 30 Oxytetracycline (ail7%, WP)e| 29 Zx%k o) 68,
Oxolinic acid(a.i.20%, WG) °] 73—?— o= o 7t & 50 FrE ge oo of4E "ag Fx
A I B I I 42 a7} 4] ghotv] Wil A8t Haie of4 Aaluky
7 A 2 oA Z—‘i%"ﬂ fﬁﬁ 7t v e Ao AzEd ag3 7 e By
olgl+e Ael7Izt ¥ el w2 Oxytetracycline (ail7%, WP)e 150 1oz 43 =&,
Oxolinic acid(ai20%, WG A571% 18 g9 Ao Hr|=e] gleort Faadda 103 7heF
Aelst e okl e Aatdel 4L $rb i Ao Helth 3] Oxolnic acd®] AL
DNA gyragest DNA Topoisomerase Vel <H&5te] DNAAEH Al ohe A=2A) g4A2A
A A, WAL ) w2 Yehdis wo] gitke], 2000; Jacoby, 205). FA=EA 1 A A
o e Gram- negative Al2F2] ¥H5-22 DNA gyrase®! FHE4o] ofd 2409 wo)2 23319
ek Whgos ARES dA =o, 4 dg Sgavse] dvz sl mEA g
B535tA @riMoshe, 2000). Gram-negative AT E colidold AS2A 342 Aaye Ba
g Alvte] Zeban|tE TransferAAE o 22 #Aw24 shdAle) Naldixic acidel i3t MIC
{(Minimal Inhibitory Concemtration)s =7} 4L} F7letglon] 1 o] Fo& A MICERE =3 c}
D W oRFSlTE Sk o whod g, 200 SAbEoRs A AR} 2) v (Martinez, 1998), 2
oM i Mot Wl Helo) g4aio)is 33]ytel] 2bols} vpx] FEeT 1000 mymes] FRE
bAlE AeEskald el Leldk #e Axge] 2t} fmmoliA 0 mmE 2 xo|E Hl(E
A& Alell FAlZE vk BebE o Oxytetracycline®] 740l thila ety a)a 24, 1953‘:1
o] %= TetracyclineAl 4441 tiat kujido] wAE o FRE A= YA 717 Mito] o
woltt Apgel EalFel go] Ao, B Agod waF e s %A Uriston) A4 M4
A @A EFol A opAlabg Wlwel] whe} A8 Fale] ajolrt 98 s HA ERE Aotk I
2005). 2V Mlate] okAle] e MICE:7) 716k £E7t As24 ARl majohs o
2ol mEtd Oxolinic acid 2o 22 o P49l &3% BaZ o2 )dEckMartiner,
1998). efAle] A Aol ule}M= Oxolinic acid® W del| #glstm, Oxytetmcychne.a; Wy 25
o Aelahs o] WloaA wWelvte] kAol A AE 2EL A 5 98 sow
AZpA AR O helg obAle) Ao e)Fojzjeb B Ao)eln wrrdnh
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¥ 12, 1% Fopg AeeAA SAHESAIESR A 2

Chemical Application  Concentration Control value(%6)
time (ppm) 18-Jun 28-Jun  08-Jul (07-Aug 27-Aug
<pD* 170 813 16.1 16.1 - 71
Oxytetra— 1000 625 45 - 228 36.1
cycline SAD™ 170 81.3 80 51 88 216
1000 445 392 424 Hb 587

* The spray started before the disease ocour,
++ The spray started after the disease occur,
xkix Recommended concentration of oxytetracycline in other crop.

¥ 13 7% ¥rEy AFulA) Saedaa =] WA Zat

Chemical Application  Concentration Control value(%)
time (ppm) 28-Jun  08-Jul 07-Aug 17-Aug 27-Aug
SRD' 200™ 46.2 58.0 21.1 19.2 19.6
Oxolinic 1000 0.0 20.4 19.0 32.1 33.8
acid SAD™ 200 25 0.0 0.0 13.4 17.2
1000 49.2 60.4 26.4 20.8 23.8

* The spray started before the disease occur, ** The spray started after the disease oocur,
+#+ Recommended concentration of oxolinic acid in other crop.

¥ 14 Growth inhibition by chemicals of Ralstonia solarnacearum isolates from pepper in each
treatment after the greenhouse experiment

Inhibition zone(mm)

Isolate per each treatment”

100 zg/mé 1,000 ug/md
Oxolinic acid-SBD-200 pg/mé™ 12.1d 13.0cd
Oxolinic acid-SBD-1,000 pe/mé Oa Oa
Oxolinic acid-SAD-200 g/mé 10.6¢ 12.5¢
Oxolinic acid-SAD-1,000 ga/mé 5.3b 6.0b
Control 11.1ed 14.1d
Oxytetracycline-SBD-170 pg/mé™ 13.2b 14.5b
Oxytetracycline-SBD-1,000 zg/mé 2.4a 6.5a
Oxytetracycline-SAD-170 ug/mé 19.8d 25.8d
Oxytetracycline-SAD-1,000 ug/mé 14.0bc 18.0bc
Control 16.9cd 22.0cd

* SBD = The sray started before the disease occur, SAD = The spray started after the disease
occur. ** Recommended concentration of oxolinic acid in other cop. = Recommended
concentration of oxytetracycline in other crop. All data are +SD. Means followed by same letter in
a colum are not sifnificantly different at P=006 by Tuket's studentized range test(SPSS IBM,
2013)
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19 10 AZRTAL 230k oA an £4 3F AE 94
A. Pepper treated with oxytetracycline B. Pepper treated with oxolinic acid C. Pepper treated
with oxolinic acid after the rye cultivation (Hongjinju cultivar{Left} and PR. Mania(Right)}.

o 253uEw ARy FF A

D a5 XopEy daRAAdA 153 AR F59 WA 3t

Ralstonia solonacearume E%F W] o= dzt AEE 5 do(F&d53, 197, 1% &b dhgg
EHoAME AFAcE T g 74 Hth 13 IviEHE s ne) 2e ERLEA ALE fdE
vhegh dhAbge] glou F7tece] AA AMgstrldl= ofgl el Atk Fule] AR ER FAlM =
v WA FFS A6k ol ehEE ASEAReA ol Ald BE Aulz Fuls
A 92 7hed & HESIRTE 29 b Al EAE Al Mg An), EHEE Ea)
e & Aoj7t JUTHE 15, 16). AF FF 2FL FATHTe} g2 2o] Fr3A}
| 9= Ao2 HAF 359 74 %%, PR F713le o] aAdty 350}
el -2o e 20139 59 69 AH2stgon, 112Y, srdvhul, SopEbES Sl
69 29 ZARFE] Evkgdo] whalste] Ax Freith AT, PR vhdel, o
W=, PR $7Hdst €52 il go] 5% o= & Aa4gds Jehigith ARE, o
Y, K&BL PR 2rtE, 5335 a9, A% PRUGSY, 92547 tEL F5
51-30% W9 = WAste FEAYLE RYorn Az, wuvhia, goul 3R 33N, Fu
T, wdaE, FEFE, wE2n, BAS, Hsiiid, PREE] F5E 99 9 8o) B-100%E 7+
FER Aeg et AFAY =AM dFuAAe e 24 dhea Ag A} g B
PRAPLE, 7333 F3oA FulBy SAggo] 28% 2 FATHTE, ddizs TE7 o)
ARd S wodrh 2gvict W 2l Awr) 24 Aeubs FEE AURIN 99, PRuPYo), PR AR
£ PRACIzE, AS disr, 7T, B85 w8ae, 9383, dizolyy, ‘”é”f S
T 2EY EFoA AEES By Bdh PRAE], FFERF, spvhn, gojul A 2
- E EFeiA Aol =4 L—}E]r"l‘l} aean she-2 AlRAME A £E *Jr Hl’qa d EF
o o wAwke] A FHEA UERto, w3 Algos FEE wAs Ze)rt s
A ggkew gHRH fals ANES FAEIME EuEdrd gEo duF Fo) Ralgol £
o AR S AR of# stk

ErtE Alf F£F9 TvEYE ARAL A 233 2ok 3 T YT B4 Awd wet o
Aol v2A vehdei(Han 5, 2009), RFMET Bk 28 2 wel §e Yeors 9
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Al B2 gel 3] 5, 2012) A o] EoF 7o) whet 4Ed S D}E‘-?ﬂ vepd = slg A
otk I3l R solamacearumell thd AL W] Rl AQepht &4, WaAH 22 FF9
EAo uje} g3 FA wevHHorta 5, 2001 Lebeau T, 2011 Lebeau 5, 2013) ujeba], Al
EAzre] A 549 zpole A4 L'JPJQJ By Fof AuigAEA Aolel EAATY] W
44, Eohl 45 Sol 93t Aoz AzhEith AF XAt Aol EAEAIT o] @ HIE Fa X
gy o g g A7 YE AMAdME AH3 AR FTS A9EE A A

2) 31F AW FF9 vyl dd q¥e 33

35 AR BEF F89 R solanacearume AEdH AR ANE QAT B3 X 179 #
o] 549 A Awsk TSNS TATET, PR oMok A PR A vz F32 W=
7b 00 - 1008 nxe APPL ugen, FIEFF, oZ2E, PR, 7w, PRACI2E,
¥AE, w2, FEAF, PReviE, PRAEC, 849, PR vhel, PR B3, Fr4, 5% 72H
T 168 E YRt L1 - 20 SR AP, PR s7Ms, PR 7, esordd, o
AN, FeEA, 93F4L, PRUASY, 344 8 st 21 - 3002 off AR EF

olglem FHEW, TAF dEN, v, Az Sdvkd A FHos vkt
Yy 15% UL S8 aF AR F3A X }—a‘%‘ﬁ% HEs(O® 14 349 ¥ A JRE
ZARSE dijolrt EulEw WAL 59 0¥ A& LAHAUR, 69 FENEH FHI FHEIY
A E20l FAF ] FEE wAATASH A VEos WRAAEE A A ¥ 187
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ABSTRACT

Occurrence of cucumber disease was surveved at Cheongju where cucumber was cultivated eco—friendly
and Jincheon cultivated generally under greenhouse in Chungbuk province from 2013 to 2014 Powdery
mildew and downy mildew were the most severe disease during the survey in both area Qccurrence of
powdery mildew began at April in 2013 and May in 2014 and diseased leaf rate was up to 37.5% at Jincheon
and 41.0% Cheongju in 2013 and 387% Jincheon and 996% Cheongju in 2014 Occurrence of downy mildew
began at May in both 2013 and 2014 and diseased leaf rate was 31.5% at Jincheon and 460% Cheongju in
2013 and 47.1% Jincheon and 96.4% Cheongju in 2014, In 2013, scab by Cladosporium cucumerinum were
occurred and its inadence was up to 22.8% in Cheongju and gray mold and gummy stem rot were occurred
a littde. In 2014, virus diseases transmitted by aphid, CMV, WMV2 and ZYMV were occurred at Jincheon
area. As result of the survey, it was thought to be need the control tools against major disease of cucumber
for eco-{riendly cultivation. And we set up the monitoring method of powdwery mildew and downey mildew
through the comparison among survey methods. For effective monitoring, it was thought that it requires 2
survey sites away diagonally in same field and that these disease were surveved by the ratio of diseased
plant among 25 cucumber plant per survey site Oceurrence characteristics of ginseng gray mold were
surveyed in main producing areas of Chungbuk Province for developing an effective monitoring method. The
survey was conducted on 3-4 ginseng fields at Eumsung from 2013 to 2015 Incidence was significantly
different by vear. In survey of August 2013, rate of diseased plant with gray mold occurring in stem or
thizome of ginseng was 41.0% and rate of diseased leaf with gray mold occurring in leaf of ginseng was
41.0%. And in August 2014, rate of diseased plant 7.2% and rate of diseased leaf 150% and in July 2015,
rate of diseased plant 84% and rate of diseased leaf 3.0%. Gray mold in stem or thizome showing total plant
necrosis was usually began to occur at May, and in leaf showing leafl spot symptom occur at July. Incidence
of gray mold in leaf showing leaf spot symptom according to monitoring methods, rate of diseased leaf and
rate of diseased area was not significantly different. But incidence was significantly different depending on
survey sites in the same field As result of the survey, it was thought that it requires at least 2 survey sites
away diagonally in same field and that monitoring begin at late-April for gray mold in stem or rhizome and
gray mold in leaf at mid-June for effective monitoring of ginseng gray mold The forecasting guideline of
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gummy stem rot, downy mold, gray mold and powdery mildew of cucumber and gray mold of ginseng were
written including charateristics of pathogen and symptom, diagnosis and control method and so on.

Keywords: cucumber, ginseng, disease occurrence, forecasting method, forecasting manual
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[1 &>t= 4 (powdery mildew, Sphaerotheca fusca (Fr.) S. Blumer)
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ABSTRACT

For the development of standard scouting method of sporadic insect pests in peach and cucurmber in areas
of Chungbuk province, this study was performed to examine the existed scouting method, to judge suitability
for the new standard scouting method, and then to establish the regular monitoring and early alarm system.

Standard scouting method for Grapholita molesta (Busck) and Carposing sasakii Matsurmra was done in 6
field spots compared between the naked-eye and pheromone traps. Seasonal occurrence between two scouting
method did not show the difference; therefore it will be possible to procsed by the pheromone trap. In regular
monitoring for outhreak pests, Aphis gossypii (Matsumura) in greenhouse cucurmber occurred in low density,
but outbreaked in later season of second planting at eco-friend famms. The number of nymphs and acults
was counted as 3.1 at first observation: however, it is increased as 87.8 after two weeks. It urgently needed
to fast momitoring and its responsible management.

In greenhouse watermelon, Spodoptera exigua {Hubner) infested the surface of watermelon and darmaged by
pore formation to decrease the economic value, and needed the management before harvest waterrnelon both
al in spring and autumn season, showed high population density at early- and late-Aug, mid-Sept. &
molesta and C sasagkii was more captured in Cheongju area than that of Eumseong area with showing
higher density during growing season.

By operating early alamm systems through the regular menitorng for outhreak pest, adult Mythinma
separata (Walker) was monitored high density by the trap investigation, and it wrgent controlling was
performed at areas about 32.89 ha, Lyveormra delicatula and Metoalfa pruinosa was shown the tendency to
steadily decrease the density. Ricania sp. (249 7/0uiulZF, Ricwnda sublimate) occurred at 329 ha from 5
city-gun and curently spreading to adjacent area. As a potential important pest, it has broad spectrum of
host, it will be being the problematic.

This result will be utilize the basic information materials for the regular monitorng and establishment of
early alarm systems of outbreak pest through the field investigation data about occurrence and population
density delineated by forecasting agents in province, city and gun and private research institutes.

Keywords: outhreak pest, seasonal occurrence, ecology, pest management, monitoring,
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2 Comnelian cherry  Comaceae Bush 703
#4UE Persimmon FEhenaceae  Tree 318
HARHT Flowering quince  Rosaceae Tree
EFHE Chinese quince  Rosaceae Tree
v Pear Rosaceae  Tree
Zw3} Prunus mume var.  Rosacese  Tree
9% (Caragana sinica  Fabaceae  Tree

=g Magnolia Magnoliaceae  Tree
UL Cherry blossom  Rosaceae Tree
S Winged spindle  Celastracese  Bush 16
Eo} Peach Rosaceae  Tree 14
33l Rose of sharon Malvaceae  Tree 10
EAba Crab apple Rosaceae  Tree 7
2ulal Fivedlavor berry Shsadaee  Vine -

380 1320 317 13.3
521 1923 509 72
23 1121 2.7 31
405 161 335 30
132 1386 361 12
172 1966 334 20
178 1719 266 20
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140 1700 469 14
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d%(da) gETE A =
2013(14 %) Ssuy The pest 'comml rale of 'NCPMS, national crop pest management
system, in the Republic of Korea
tauty (2RAQ xR A U7t dF 24, Ad R A
soaazy | AAAR BFohEE AW A S ABARN 4
< FAAL_[Bgola A A a2 AgARA 44
Qs (mzAVEY] ATHX E AEA WA
. 2 7|22 Ricania speculum (Walker) (Hemiptera: Ricaniidae)el
K g wa
S g Standardized forecasting method of Grapholita molesta and
20153324 T Carposina sasakii at the peach orchard
Occurrence and developmental characteristics of Oides
w5 A |decempunctatus (Coleoptera: Chrysomelidae) in an open
field vineyard in chungbuk province
7.74 %
= m
38 e 4 3 g | w9ay | 329
H = AgAALE | AGEEdITA A= AgEg '14~"15
A TE y A sdA T FFE A A ‘1415
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ABSTRACT

Characteristics of disease ocourrence and farmer's pestcide usage of milk vetch(Astragalus membranaceus),
dandelion, Polvgonatum sibiricumn, licorice(Glvoyrrhiza uralensis) and Gynanchum wilfordii which cultivated in
Chungbuk province was analyzed to serve as a basis for pesticide registration by a regular field survey and
diagnosis from 2013 to 2015, Pesticide Usage examined through a questionnaire targeting 23 farmers for
Astragalus and 12 farmers for licorice in Chungbuk Jecheon and the survey conducted in  Jecheon for
Astragalus membraracens, Polygonatum sibiricum, Glyoyrrhiza urdlensis, in Chungju and Cheongju dandelion
and in Cheongju and Jecheon CGynanchum wilfordii. As a results of questionnaire, the average annual
pesticide-spraying number of milk vetch farmers was 3.2 times and major control pest was powdery mildew,
aphids, root rot, and mites. Additional registration requirements of the pest pesticide was root ror, powdery
mildew, aphids, etc. The average annual pesticide-spraying number of liquorice farmers was 29 times and
major control pest was aphids and brown leaf spot. Additional need for registration of pesticides was also
aphids and brown leaf spot,

In field survey, major disease of milk vetch was Fusarium wilt, powdery mildew and downy mildew.
Fusarium wilt began to occur in May and its incidence increased to 73.5% in October of 2013, 49.3% in
September of 2014 and 266% in July of 2015, Incidence of powdery mildew and downy mildew were different
among fclds according to the pesticide use levels of farmer. The maximum incidence of powdery mildew
was 100% in the July survey and downy mildew 26.7%¢ in the Septermber survey.

Major disease of hicorice was leal spot and leaf hlight which began to occur in May and its incidence
increased to over 90% in late stage of growth in 2013. Pseudomonas syringae and Phora sp. was isolated
from the lesions. Currently, pesticides are registered only for control the brown leaf spot by fungi in licorice,
it was thought to need additional pesticide registration for bacterial leal spot. On the basis of pathogenicity
test, it was confirmed that bacterial leaf spot of licorice in Korea is caused by Psuedomonas syringae. This
is the first report of bacterial leaf spot of licorice in Korea

There was not disease surveyed in Polygonatum sibiricn. Powdery mildew was most problematic in the
dandelion. In open field cultivation, incidence of powdery mildew was 8% in June of 2014. It was thought
that the selection envirinment friendly control agents is wrgent. Leaf spot with various symptoms were
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heavily occurred in Cymanchum wilfordil. Collectotrichum acutatum, Stemphylium  lycopersici, Alternana
dlternata Alfernaria tenwissima, and Phorma sp were isolated from leaf spot symptoms.

Keywords: disease occurence, milk vetch, dandelion, Polygonatum sibiricum, licorice, Cynanchum
wilfordii
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TUlo] Brlol BaE Halt § 19 o] AW, @y, Hed 3y, 718N, a8FH
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Bl emoleln Yuid AL FUUSe] ABLWL PN T ous A2 Azten) Al
$98 ris] Ak PerEold AHe] ARl ALY AT BASUA 2 ]

AL AR itk meba, ok WAIE faiMe P R B Rt $ 4
D7} ol wolglel Foko.g WAlsIt olele FA} Stk $710) Sob 520] Rad W A
7hEog 20149 HA FEASA 123} EBIA| 280 5250] glo] 158 meATs %3 ok
AW Y PAF AR TRt 58 250,
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i B 20139 #7| e TAEE(%)

ZFAkel —— AEgd sz grhEdy »oH

(d, b e (HEEY]HE) (HEE7]8) (HEY]) (wl=9lg)

1 00 00 00 00

2 00 01 00 00

5% 3 00 05 00 00

a7 00 02 00 00

1 600 00 00 00

2 300 00 00 00

6.2 3 75 00 00 00

At 25 00 00 00

1 675 01 00 00

, 2 600 00 00 00

[ 3 30,0 00 00 00

B 525 00 00 00

1 855 00 00 00

o 14 2 0.0 00 00 00

' 3 300 00 00 00

EE: 85 00 00 00

1 %60 00 00 00

0 10 2 850 00 00 00

: 3 00 00 00 00

A 700 00 00 00
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2 %.0 00 00 00
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b 00 0.0 00 00

1 1.0 00 0.0 00
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5. 21 3 500 00 00 00

Wt 17.0 0.0 0.0 00

1 100 01 0.0 0.0

2 100 0.0 0.0 0.0

6.2 3 700 00 00 00

B 300 0.0 0.0 0.0

1 280 0.0 0.0 00

7 31 2 200 0.0 30.0 0.0

' 3 875 0.0 0.0 00

B 452 00 100 0.0

1 33.0 0.0 0.0 0.0
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8.2 3 %0 00 00 00
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1 330 0.0 0.0 0.0
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Zzge] WAlsks F 7k 9 248 fEdR d99Ss Eelsta g @ Ay, Aaie §
AR Phoma sp/t 2E15%E, H5E 34 Wt Pseudomoras syringae7t 22530tk @A)

O

P2 BARFUY BAL Fole g thlnatERA F 5% BEHe Y, of AelA ¥
@ Prama spell &% 0 34 S Fofek LYt FE TN BAT Preudomonas
orinuet %E FRol ATa WA AL § 4% BRY 3o wAHAT, HdelA

Pseudomonas synngae7]' AR =] AT FFHPoE AgEn, AFEFEEez Pysiint

F 1L 20149 72 wHe) BAE(%)

2A w3 e A 2R S LRy
g, e (98 e 3353571 &)
4. 21 1 00 00 00
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b 27 1 00 10 00
2 10 00 01
3 0.0 10 00
o 0.3 06 00
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2 36.0 40 00
3 100 80 00
Bt 220 106 00
7.31 1 700 80.0 00
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3 530 5.0 00
ki %0 61.7 00
8 27 1 240 %0 00
2 380 900 00
3 42.0 %.0 00
o 347 933 00

1165 rDNA B4 A3, Pseudomonas syringaeZ &7, #44 24
“1TS rDNA 4 23} Phoma sp. & &4

- 388 -




L
offl
2
i
P
off
N
oo
o
i
1=
!
-
A
ol
2
s
it)
)
off
o
i
bric)
L
A
B
o
k1
H—1
ok
2
FOLI
H
N
e
-
%

hmy
A g el AltdRo] Balel walsla 2Iglr] dEQ] Fo Ad W WA 9 =
°F ool daw Ao AZETt A& AFHTEY PAE ¥ NS 98 ) uE HE

at7) A8 2 7HA| FAlo} A 3 in-vito A1BE A AP T, B 12), Streptomycin %
Oxytetracyclinee] B9 A% A2 &7%7 14 whon thgo2 Oxolinicacid? Kasugamycin©]
a7t F0vh FASl Copper hydroxide®} Copper sulfate basic® 1000ppmiie] oz} Ao
Validamycin-A< 25 28] 24 Z797} 2igidh,

FEREY BR o] S =a)
FAH 3 (3421.8) (a8
1 00 0.0
5 92 2 00 0.0
3 233 00
o 78 00
1 0.0 0.0
- 2 0.1 0.0
3 01 0.0
b 0.1 0.0
1 01 0.0
2
7 a1 70.0 00
3 33 0.0
2ot 511 00
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24 6 el WSS ZARFHECHD B4 A B C HPH 24, D w4 T3

i R = Hl*?fd FHEEHED °ﬂ gt FaAFe] AL oA T

12 AE: AR TeEDel W $axRe A% A3 mm)

. Concentration(ppm)

Chemical 0 1 10 100 1000 2000
Copper hydroxide (ai.77%)(WP) 00 0.0 0.0 0.0 149 19.2
Copper sulfate basic (ai.58%)(WP} 0.0 00 0.0 0.0 88 141
Oxolinicacid (ai.2096)(WG) 0.0 0.0 6.7 124 166 179
Kasugamycin (a.i.10%)(WG) 0.0 0.0 6.7 124 166 179
Oxytetracycline (ail796XWP) 0.0 0.0 0.0 10.4 233 238
Streptomycin {ai.20%)(WP) 00 20 7.8 129 194 05
Validamyein-A (a.1.2006)(WG) 0.0 0.0 0.0 0.0 0.0 0.0

uh. g uagEdel A% 2 e

FHUDAS TN WAIT 9 245 A ALY TS 249 A, Aee) #34
o
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FraadsEdel 2, WE = Pshel wael gt Zow 44

B 13 Sedxnyeadd dEvETY S8 (%)

o) Zul 2= A}

ENBIER] w7 e

5 2 1 400

2 200

3 300

ot 300

o 1 200

9 200

3 500

b 86.7

19 8 FEau)Eed] wAldks gBv }

Hh. A5 2= Fa W

0133 AFAY wAEZH FFA] Spprolr e wigy zA} A3, B7pEde] ulilo] wglo
H, Aol BE T7)A FztFye] BAlE gk 53] ls-Aau) Qs ME 5 ade] Ay
5 7d0] B85% WAlstE oo, Belit 2e) Ayl Phoma sp i FAHUQUHIE 14). 20149 324
DEdlw 89 AP AR SrtE ol BRI 0M, Phora spoll o8 A7 #44e] 59 70%, 9
4 308% 2k FFEAY waAuie s FRY Fae] wge glglon] 3rRYE 59 FA)
SIAE 03% AR 6RO WEAF] 860% HaT WIS Aol 82 AT
LA Eo] 666% olRem, T T LAYEe] 275% Rtk o AT Wule A= Alternaria sp.
& Gollectotrichum sp.7} #2521tk

Aol slel Barg Wale v Raje|Zy, 7Ry =u galm HEAME0] Q) o]l
FAL Al e 27T ule s WAl Proma sp., Alternaria sp.$t Collectotrichum sp.o| @
Rom FAEE NS Fodo] RALEIL NEAd 71 EA7 He W= drisHon E3
A HEEY BT 6URH 9URE £ES Ralal Qv Ao e 9s
= T2 9 FHH) 8T oldHu glo] Fok ARgo] ol e Adelth wWehA, NEY 3R
g HAE A ArlEdRA Mite] AFE Fos Az
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F 14 2013

RIEe el EAE(%)

A Z7)13%)

& o)
e Ee e 27178 272y
7. 10 100.0 -
- .Z] e e
ca 10, 21 9200 -
[ e S 10. 29 100.0 68.5%
' Phorma sp. ¥-919
15 20149 sg2Au) A5 He dAA8(%)
ZAMY w3 EEIEL B}
(3, ) (HE9l 8} (HEYE)
5 16 1 40 0.0
2 6.7 00
3 108 00
4 6.3 00
A7 70 0.0
1 00 00
8 11 9 0.0 00
3 0.0 10
4 0.0 03
A 00 0.4
1 2R 00
. 9 404 00
9.2 3 30.1 0.0
A5t 309 00
' Phona sp. #8219
E 16 2014 =X A8 wEe e L%
N Ay 27k
zAtel x4 HElS) (5Z918)
1 0.0 00
) 9 00 0.0
5 23
3 00 1.0
Pt 0.0 03
1 00 %60
- 2 00 730
‘ 3 00 90.0
ot 00 86,0

- 392 -



316 20154 vEd Hal 2Y8(%)

3 o Bl SERREST
AeiFE 2AR =% (tgxg;g%) (;E;Aggg_)
1 0.0 0.0
5 2 0.0 0.0
5 19 3 00 00
wz it 0.0 00
- 1 1000 0.0
2 1000 0.0
87 3 00 e
RoELY 66.7 183
1 0.0 0.0
; 2 66.0 00
=10 4
b 87 3 10 00
Bt 22.3 0.0

VITS 1DNA A B, Altermaria sp., Collectotrichum sp. +-2)

13 9. vlsde)] wsks dFHEorE) 93

Y10, MEAS wadshs 3k 9y

23 11 e 2 Asks 71E By
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Ab Wa=0 o] WrAlE = S8 W)

AHAG 58 20UF ZAMIA Q3 7o) 2L E24 48 o] Yehgew, Had £ 2
7}, Collectotrichum acutatum®} Stemphylium Iycopersici, Alternaria diternata®] 5-2]¥| JrH 1¥
12-A, B, ©). 62 199 Al s 9 wba Fato] 53% wHBslslon, AES S0 139% st
gl 9o gk Zake s fdol Huk 2y 12-C, D)eE Alternaria dlternata?t =500 Al
Zg e st A3 Biso) 2dEglen, AAE Wt Fusarium oxysporume] &2 %2
o} AFAE 2AlE 74 39 ARG FARE WAY AlEE S4e] wAsten, Fusarium
solani7t BE)EQlem Fhaalelrl SAlel 93 = dge] wA(ay 14 Aol 0.1% LA
3 Altermaria tenuissimaZb B EACE 88 2AIA o wkE FAbo] 75.0% WAESIR, Alternaria
teruiissina®} Stemphylium lycopersicizt 281K 1 14-B, C, D, E). 98 ZARIAS 45.0%9]
ellA] WA Tate] wWAIEIgow  Alfermaria tenuissirm®) ¥E|HE Sty WHNA Alfernaria
tenuissira®} Stemphylium lycopersici7t 2eE1E vl FUlcllA= o} wlQo muH W7}l fleo
W, o]l A Azt o ebdsato] T upel AsA whaAlEa glo) 4o Wl HAL T ¢
o1& w31 FrlelA AHE 4 UEE WA G FEo] AlEg Ao ATFHI

® 17 0159 H+=2 Haf FAE(%)
A} EIN| o]y}l Z=AH A|Egz=A)

_}_r 11- It 7o o =2 o

A4 (2.4) ° (g8 &) A ¥7IS)
5 X 1 o 0.0
2 0.1 0.0
3 0.0 0.0
B 0.1 0.0
6. 19 1 0.0% 3R
. 2 1.0 0.0
A 3 0.1>° 37
e Eig 0.2 139
1 0.1 B0
3l 2 103 00
3 147 38
ot 53 70
7.3 1 0.0 0.0
2 0.1° 23.07
Hat 0.1 115
8 7 1 600> 2 330
E 2 00 0.0
Bt 750 165
1 0.0 30
9 15 2 0P 0.0
o 450 165

Collectotrichum acutatum, “Stemphylium lycopersici, “Alternaria dlternata, “Phoma sp
SAlternaria tenuissima, *Fusarium oxysporum, Fusarium solani, *7)%-2]
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¥ 12 ARG Moo dAe o 5 A C D Altermaria dlternata, B
Collectotrichum acutatum C. Stemphylium lvcopersici E,

. Phorma sp, G, H Alternaria tenuissino

O

T 13 ARAY Bos) MAT A G B A NS

3L A
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d
0

% 14 AFAY W A dEH2AE A B, C. Alternaria tenuissing

D, E. Stermphylium ycopersici
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4. A7 8

A A of8FEQ #r19d T WEHA Pt 78 WE) HAld v §5& A% 7=
g E&ataa Hgshs #el 79 Ay, AW skel wo *]‘% AR E EAREIAY. FoF
AR Aels 5 AdAY 37 Au s 89, B RHHH F7F 129E gios BES FE &4
lgom W wal b= 379 ZRE A, ‘?l‘éaﬂt =T A+ O!W HAA AL i A 4
3 @AW srlelAe Q B 328 Fobs A¥ET, FUA gFE #riRE, AGE By
+H, Gofoln, wofe] F7F TE 87 %Eﬁzﬁ R gw, ArLEY AQE Gojlek = AW
E7te] A Hy v A¥ e 2950y, F 3A| ‘%‘EH-?—E— FARAE, Mol e A&
Fokel F71 FH0) Basithy Azishe WalE oAl %"—‘“@"‘?ﬂﬁéﬂr AGEE ViERTE 2] B
Aste T4 Hals ASS, IV, =% Feoln, AlEgwel 29 5UNH WAskr] At
AEE7] Wit HEETE] 495%0 90}*%‘4 53] AztguiA M s WERE7]E0] BO%E F )
e T2 AUt HsEE wTE e e A ot wopde A "JE"ﬂ atolzl Bten, 3
T e TH ZARIA HESEC] 1009, TS 98 £ARIAM 267%E 7HE wAlof gslth 7
o glejA 4 sle Yo wse AYY ¢ ntEEN o 5 Fabkmol LAlEkr] Algtate] 45
F7\elle HE9go] 909 o4t vl Eld ). Pseudomonas syringoe Phoma sp/F £81E%low, A
Z71e = Pseudomonas syringae, 5719+ Phora sp.2] Eald]&o] 2l @4 ZTxodAMes &
AEHos #f 93A FAY TEEY 9o, F7HEe F F50 Bag Aes AAHI
ANEel oA 7 A7t BHe Walle A7 os wA Al 69 et HEdEe] 86%0%em,

AA Ao} Alget Aoz FAEQcl Aret AR o)A W wAlals HalE LA 2
gl Wk ZEAake] Whaleo] Wl Collectotrichum acutatum, Stemphylium hcopersici, Alternaria
dlternata Alternaria terwissimn, Phorma sp 5°] 259tk Svols o}z wi=oo Buw 4
b glond, opd A Axt of wbgEge] el wheh AskA wAlsta glo ko WM FAL
8 A& Wy Ul AR = JUEE A ofAl FFe) AEE o A4

—r—‘

2 %o A

W

5 U&FA

An, S. M, Ryuk, J. A, Kim, Y. H, Chae, B. C, Kim, IL J, Kim, K. H. & Lee, M. Y. 2006,
Genetic  analysis of Polygonati Rhizoma and Polygonati Odorati Rhizoma using random
amplified microsatellite polymorphism, Korean Joumnal of Medicinal Crop Science, 14(3),
125-129.

Kim, K. T., Kim, J. O.,, Lee, G. D., & Kwon, J. H. 2006, Antioxidative and nitrite scavenging
activiies of Polygonatum odoratum root extracts with different steaming and roasting
conditions. Korean Journal of Food Preservation, 12(2), 166-172,

Min, S. H, & Lee, B. R. 208 Effect of Astragalus membranaceus powder on yeast bread
baking quality. Joumal of the Korean Society of Food Culture, 23(2), 228-234.

FUEANERE. 015 2014 583E AL 4,
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L&A, ASHA, 24738, e, 453, AAE. 014 5 AH &) Zx AW DL 98 1%
HABAp A~ 53, d=u7lggets] 014 A573 AAstEE] HEeEy 0 223 243-243

ube] 2012, 37|FE 59 ke muy olEA debd el wet v A3 A7 ik
2720 93-97

uhdy, AEE, AV 2008 ke, 370, 4E 550 ARdA @R xErE) A 4301). 93-10L
aabatakd

Fag, ol Wil 2I95E3 55 o vEde) ksl 2 AAAE a3 Fejaedd
5132, 25(1), 48-34.

54, $49, AAF, Ao, olAE 2014 IVE d5-FEEo0| N-nitrosodiethylamine =
Frubel A 7t 2ol v E avk ekl A| A5(1) ¢ 62-68

AFHA. 2015, 2011-2014 7hzAQu) A3 £ A

AAAH. 2015, 2011-2014 7] Au] WA 9 Ak

9% 549, d99Y9, A8%, AYA 2000, Phvtophthora drechslerio] 23F 3F7)%a)a 2w,
AEAT 6(2) - 88-91

A AERTHI]. 015 FER S A A,

S A 2w sty 000 S EHEEE 5%

a9y, A%, 43¢, AE9, & SHAE. FUE uWx] T2 doabze) waf @Al A% PLANT
PATHOL, 14(6), 1998671.

6. A" 23 Z8

Ar(F ) 2&TE A =

201423 &) &3 E [Bacterial leal spot on licorice caused by Psuedormonas syringue
2014(2:4 =} FEEE  |Fx AvETew G A

2015(3d=h IR | FRAY ), e 2 S s Weleh ok Akg A
2015(3: 32} FAANEE  wERAAE 4% 5w

7. 4% A

T ¥ - A 5 Hwy | caqr | A
G A )2k
49 4 | Anded | Agsdes | egd | avER | Bl
352074 : AT | A4ER | A7EE | B
’ ’ AR TA Hads ATy 14~'15
: : AgsgRTs | den | Avex | u-n
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g7), wEd, 24, Az 59 78 A%
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ABSTRACT

Cultivating several minor crops for medicinal usage such as Glyoyrrhiza wurdlensis Fischer, Astragalus
membraraceus, Turoaacum platyoarpum, Gynanchum wilfordii, and Purple graradilla were investigated the
occurrenice of major pests and it's damage in Chungbuk province. On open field, vellow sticky trap for
forecasting from June to Sept. with 15 days interval was shown the damages by stink bugs, thrips and
moths. Major small in size pests such as whiteflies, aphids and thrips primarily occurred on minor crops, but
the other pests showed lower occurrence. Whiteflies showed higher density in (dveyrrhiza walensis Fischer
it its damage was insignificant level. Aphids were showed higher density at June in all minor crops and
then sharply decreased the density with lower damage rate. The high damage on initial growth stage will be
judge to affect on the vield Thrips on Tarcacen platycarpun showed higher density with 44.196, compare
to other crops, shamply increased the density in late-June and optimal pesk in mid-July and decreased in
late-Aug. Conclusively, major pests on crops, green peach aphid, mites species on Astraguius membranacels
and Glyoyrriiza walensis Fischer, olender aphid, mites species and thrips on Gymanchum wilfordii were
damaged. From now on, detailed investigation and analysis for economic value of the damaged pest for the
contingal production will be promoted and then followed the procedure the registration of agrochemicals.

Keywords: Cultivating several minor crops, pests

1 4724

A AR fdd AularEel] visf ATA A AERTA & o] HY| T o
TEE N9 el Wald WAl Bad okdrt 5 Aot siEFE UM 2010
d~0133 #9¢F 4ANAFE o IRRAHE AR A% 28470 F FRSEE
2 23 AL a7doR ZANE, 4w Aatae diF SRS thdde] grEeio} 3
o, WalFl d3 NxAsE Yadt d4elch Sl AWF Auf ZAEL2 AAWA 1,000havhe R
A=l QE AEe wabd, 2o, B4, PluE), 25§ Adwe AAF kgl dyEe A
A8 L, 1‘%5— nA%E AEEA Fiel F FULS AR FeoF vk £F, WIS L
AEF 2L FalAz W HRst A9 7] dEel Auisrke Wil Fekel A dAE o|dd
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stal Qe AFeZ B FA oM FHAY AUA AuiAEg] &, #dx Wse Sof iy HaE
A PRE ZAbetn 2 e FAAAGTEY 7|2 ZPEE Z‘llj’—g}"m} gt
B 2(Glyeyrrhiza urdlensis Fischer) T2 E7], Ao}, Aldlglel By SR Foolro} %
wistY Fa & ohdAd xR ofgAER § ?—19—} FEAS agg we T8 AAw
kA2 @Egich 7l 0~80cmz AYHEH, 3d o) Aetok A}, FAE 1191 e}
om Balel &7]9] Fa Agwo= Ze|AAglycyrrhizin), AFE(saponin), 2]7]2] A(liquiritin}
o AES #Ratn e oblel FEoltHLeung, 1984 Leung et al, 19%). #7M(Astrugulus
membranaceus)= ¢F 250059 2EHY #Eow SAHY glov(lock and Simpson, 1991;
Mabberly, 2008), Fotrleol, Pl HAR, deld}7te] bl A1 G AAHe2 YA BFsx ¢l
CHKIm, 2004). thdd 2E02 Foli 40~70cmol™ o] REgjg Heo] Axzoz dolm
=715 FA4Ho|E 7~880l o] o] ArHlee 1980). %5 HAZ o) By GFAHELS £
#4Hfolic acid)-Z¥(choline)5-e] FF=lo] 9ol olxzg Agde] 4L o4 dMyuel ZHAHE
45 A AR, d9FsE F48s 598 A5 o|thBaek ef of, 1996 Jung et al, 2008). W=
(Taraxacum platycarpum)~ FEjviet 3E3tola] £38] Aeps chdA zRoz 22 27 o435y
(Chang, 1997), 93 el HE9 & 9 44402 oj&drt F AEL ol&<linulin), Fujeial
(palmitic acid), ZEAHlinolic acid), AW Foln Bds e2bdiE(taraxerol), AC|EAHE
(sitosterol} Fo] X3t A37ls 71 2 AGAE 24, S 3 T &3, #4449
ciprofloxacin 5& #%58hs 58 Go] #¥d Fow A4 gdvHKang et al, 2000 Lee ef o,
2004). W (Gynanchum wilfordin = A E%o) £3Fon] dhErio]vle] yolia} AlEoir) chdal
2Eog gadely doly 2-3m A% Adta 7] @S wn AlA vihigko g 380 B
Ae Fxn ks 40 Qi Pev vle) o] YRzt vdilAS - 2Bt} F8 AL
polyoxypregnan glycoside, cynandione A, cynanchone AZF 2=l 1, A4 7 By 4Fo] 9]
ou, oA HE Aok WY Frpihd MAHRS AHGoR el v)EA FEo|tiHwang,
1994, Kim er al, 2003).
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2. a8

> Xﬂfdxl"“’g EFE AGAR FAH F 16F5 o] HEE A9 AwAEE Ystn
ArHGE 1), FAG A9 FasFd g Bl AR AL S5 /7 Lue ekEae old
A, WEiEe qe AT H Feko] RAU oy W0 go] Frh A o] Hap FobEA Q=
A2 F AAFEo] A7 AEL st T4 #HEol d A=A dAlskh

E L ZYES A o8 2 293 2 Awed

Scientific name Korean name No. of Cultivatzzad ared
farmhouse (')
Panax ginseng 2] 2} 53 803,968
Polyvgonatum falcatum dA(FEF=E) 143 726,258
Coixlachryma-jobi var. mayuen £ 5 (2elgh) 131 547,460
Schisandra chinensis Q.= 80 447,050
Codonopsis lanceolata 2 (F) 126 413,813
Glycyrrhiza uralensis Tz 29 226,216
Platycodon  grandiflorum =524 HE) 86 152,739
Angelica polvmorpha EXAFT(FFoD 38 150,250
Acanthopanax sessiliflorus 2713 42 147,859
Rehmannia glutinosa =] 8 51 142,791
Astragalus membranaceus 37 149 139,800
Chrysanthemum  indicum 7= 7 130,265
Eucommia ulmoides & 28 127,474
Aralia cordata 5 44 126,476
Taraxacum platycarpum 1 = ) - -

97, 97, 72, Wsool Ui FadF Az ARl ANsgon, ugds 3T A9
57} LYol 34LE AWekn Saellch 2W4 422 BYLF 2Rz 4904 108 H}Xl 159
Pen ARANUT, BANES AT DLV SANFE FAZA AT JekeA A A
NES B 2 F U Ao SANT B8 AFUE olfetd 15mEoldl 4¥E LEo] EYE
ARRer], ZAYel ERS Aol gL the Auleld AAETIA(HINE olgetel A5

g
1
o2
El"
b4
T
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Y 1 FEAY 29AAE 2AEE AF(A 27 B ZE C 34, D E)

3. 444

G710 oiEt FadE deEAtE S5 AWM Aalskic. %171 27| Hel 54 JeRE 23
ARE o] B, 59~109704 T BFE o], Sebraloas 59~69 24 L5}
EUCHE 2, 37 3). 20139 B0] Ed gl Qe 748 ~94 o] wolor) 214dE Aol A
SHEAR} PPATEAE 59 ~62 A ot ol 2 4S27] oY Aol A4S A
Wil 7] FAE FAA HE AEA] 2 4TS 012 oz ddch @) BslagEo

rie

T AT EE FF AF F17 A% 71¥ S HE Ao, kel Aake] AaEa SA7) oF
V] wldell o AgE ZAn), B ujd) o] 128w fuksle] A2 sl 2 of
S 73 Fez Absg
K2 718 98 50 s whan2013)
s EN !
e 515 615 777 8% 92 1013
S319E (ok)/5) 20.3 117 0 0 0 23
Huto] g-of (m}i]/2)) 0 0 0 0 10.5 30.2

FTATURE SRAIA 2R gotem o “131%%’%}5 AR R Yrh 2y g 232o)
EdlzAlel A 20139 8¥Y F3ke, 0¥ AFEo] wAHAE » 0143 74 e 8 e
of A4 HIE By EY gy wie o %%9&1]& i il Fdel fler Aog wWop ZA
FHY @M Ed #¢ B AoE #ukEu] 7jRo)Rw Ed JAEUAT G2l vlet 5
djet £ 2ol gls low Hol FAYuHet vtEAE TSN 23 foY Aoz A
1 2, 3.

it
H
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Na. of each pests per (rap
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N of each pots B Sxiragale
rrermbrasons

L= L3 Foom =] 2 o # 44 * *

a9 3 @7 ERe £ Fas)F HA FREE014)

F71 Aol gols AlMelN WAt Asdid 9 el Fr AdaE AR F FEe
2 A% 98 wEs fusty B 5 9 V1ES ASTIEA 2799 FEHRHaT 4
22 £ANAE 99108 A% ol AUEIL ol HARE 3) AUl @ 1040 ol 3
ek slFoly] ol 27] ool Aol ¢ Aoz fud 58, 7)o S5 SohF oA
A g Wl ohAlel £8E AES 9a FobNESe] olFeldol & Aoz AtHT o
DeldRAAE 453 oFEel 7] 4% 2719 69 SHERE 78 F47bA wao] wob F= of
d9e gaEaw Qe wh 297 A% E- N9e 2o, O bl 270 98 34 HF F
sle] AL7L Fo) v Me 5 i wael A/m EFE Ul Aol 3R BWE 2
QTR 4 B). L ool BANE T8 AFS WAPUAA 5 DA} FRAPE 30 o
& 9 wa 24o] WARNAT A chatel At Sl dBE AA o} T AFAM A
spivh. e Gehiubl 2 B9 o 19helR S00) isle) obg AgHe R ¥ @ 2~34
Ashe Rog B o slFasie Bo) Aade St AZe H%0 YEad adow &
§ @ so= wuen
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I 4, Frhdel] wAsE Fa HaEis AR

Aol g ol THD) spepuin e 3]

2o gyl i FadlE 2AIA =N 3F, RS 1%, FA0ES 2F, A0 as
VE 150 YA DA} et A dFe B35, ] naldeda, gut
olgolZ ZAtEon, SAE A F HFL F2 AL vt dAEen, qFmaldnd.
dAet Hetol gl B)d) el T oA §17) Aol FFHASE 4o AP E 3),

£ 3 A8 MEEke FadE 24 4 AsAs

R : — ] 1
23] de S wANs sy SadE dsas
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HerduE ﬁcp\‘s]z;pfi 6~7¢ ;7]‘4;;_5 et PR
=G
ofeH el dd  Lygooris o 5] A
"T_a = = TR iE Rl ovm
<l 2] & A spinolae 6~74Y 2] 2 i -t
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ABSTRACT

This study was carried out to adjust the pupation period of last larvae of Luciola lateralis. Survival rate of
51 instar larvae were killed in both sub-zero temperatures and was 6.7%6 survival at 0Tto 10 days. Also it
was showed 633~76.7% survival rate at 5C. Pupation period of survival larvae at 5C was investigated each
325, 21, 195 days by cold treatment 10, 20, 40 days. The pupation rate was showed each to 39.1%, 36.8%,
65.0% by cold treatment 10, 20, 40 days. Pupation period of the cold treatment at 5TCwas observed the
shartest 40 day on each 207, 227, 184 days during cold treatment periods(10, 20, 40 days). Emergence rate
of the cold treatment(57C) was the highest 8.7% by 20 day.

Keywords: Luciola lateralis, last lavae, pupation, industrial insect
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ABSTRACT

This study is to develop the regional economic revitalization through sixth industrialization of agniculture.

Recently, Korea's rural areas are trying to reduce aging and to increase farm income. In thess conditions, it
should provide a way to add value to the fusion of the secondary and tertiary industry to agriculture.
The sorghum has cereal crop to decrease health problems related to type 2 diabetes and to reduce weight
because of their ability to reduce starch hydrolysis. However, our previous studies have demonstrated that it
decreased a-glucosidase inhibition activities the during processing of sorghum except puffing technicque.
Puffing is a type of starch cookery, where grains are exposed to high temperature for short time.

In order to practically examine the a-glucosidase inhibition activities of puffing sorghum, we performed
several experiments. Firstly, we compare carmied out to compare quality characteristics and physiological
activities of Korean traditional wine fermented by addition of puffed sorghum powder. We found that the
mass—produced fermentation wine with 25% putfed sorghum powder could be suitable as ingredients for
improving sensory and physiological activities. Secondly, we investigate the changes in quality characteristics
of Korean traditional wine under different storage temperatures(10, 20 and 30°C) and length of shelf life. We
found that expected expiration dates of puffing sorghum wine was 70 day at 10T.

Finally, we made experience program using wine making with puffing sorghum powder for the sixth
industrialization of agriculture. This program as well as many other experience program will also increased
employment effects as well as an increase regional income.

Keywords: sorghum, puffing process, experience products, local special product
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238} apaat spqch

Otf

2. 9y
& gl AEg e Be AEFEAEHAA TS, Welis Ay gERGAa) 98

£ 98 BEAE SRIAFUIAL Bo FF FL AEAUT, BAY Bad Aore EFAee
a

- FEEA7GMK-303F, A dste]ehaz ="slgo
& et FEREE 18%2 2EE o 1Este] 10THA 158 2 1
e »gﬁ}o}aaq- AsdR1E (Frde) 2ol Alae A 8|0DP-1)2 }%}
on, Baeg 240 45 cme] YHE AHgE, LARNL M AFS Falo FtAEn 20T
A Azl 71E 897Els 5 v1eA0] £ Ao ddR @u] 100%2 HA3E s o=
T2 dgsgen, 497 £AMe 49 mAF ol galel vla Aok,

v BEgs Az

B GETe Aze 2d 9 "E‘..ﬂ% ol g&l%ith wA 1 t—%—&‘.— A AFske] 2A12E
TH F A Pe 1A7F B2t B& W ohg uFgHIARE F20 S AFRS 5 08 A AlF) g
FAE 71Fo8 FEL 2% ARE 08%F 247t Akl & upng %% 100ml. H7hele] 08 A=
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iiaﬂﬂi BsA T DREE AFe] A% 10 L =Wl 83 48 nFig ¥ 7 AXeg
F2L Yn B Aok 150%E Edste @ AHolg H, 4BAT HEANT BoE
ogle vidRE WEG wELvie $RES 4% g Eobh 1@ 95 2Et E
1A)gc) 2k HEe 19 G 22 e AMS d MY @ F
o gk wed] #Asight o) of 2 9 A ARG HrkelA| B2

oke] % owjg @k 19 9F & B4 daagrbEE 29 g3e 4 gl mﬂhﬂ 25%,
0% s ih‘s}oq 62 o) WEsE:, Ag 100%E ETE sk ZAR A 100%E A 2E
=z 3 AZEE. BesTlEe 4371E olfdted AeeE BIAA BHTE JIFE o83
Atk Bales aFo B4R F olgeta, g Ay 8000 mmellA 1087 dEE @
T ozt AlEE ARSI

o

}+ z]

r,-'
Yfé
nP' ‘.\2

o

B ol
W f e o
us:m

u

rle

rld'

[xy 4871 (AsEd 44|

[Hsk5= LaF

o}, W3eg HEF 501 A4

ulg o] Azdhe “o) gke) dhiE Azatgch WEhe B o 71 odE ek
252 A7}E4 A, 10T, 0T, 0T A EAAEE F48tth

2} B das AYE2 Pl AEE@RAHS)

Aane os & 38d AH APPHE AAE T, s e Uy, AZ T 7|E9
Ul g} o) AWyl APgLeade] vhEE 58 EAR

L e

1) pH 2 35

pHE %8 30mE 2ste] pH meter(Thermo Scientific Orion pH meter, MA, USA)E A&
Fo] 2Astdnh 4R 23 AR 30 ol 1% phenolphthalein 273% % 231 0.1 N NaOH= o] &4
(pH 82783)0] = w7kal AAstgon, HAo) AHE NaOH AH|FS 242 @ise] Fdoz
ek

DL ErE ZARFFEAY] ZHY) o8 AT 500ml bS] 100ml A5 %
100m 2542 91 =847 & o oml AR 259 e 3752 7Y 3% 8%0] 100mle)
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HES 24 F 258 152 vyde] 43 vFAz 42g THN%E S48 4 &4x

3) #4g

Dinitrosalicylic acid(DNS)¥& 418414 vk 2ml Eppen tubeoll 508 34 Al& 20009} DNS&Y
400pi2 37F F vortexoll mixingdtAth o] A5 Y4E2(10000mm, 1min)dt ¥, 5237k 3 2o
TEHE F FFF ImlE A7EEY A mixingE QAR Elste SpectrometerE o8-8k 550nmel]
Al FREE ZA8ET 1] FA49 Glucose standard curveE o)-Bdle] g9 SHak9%)S AlAksl
Ark

4) s &3

A M ARACM-3600d, Minolta, Tokyo, Japan) & ™3e] £28 o)gsle] 33 =28 Zhol
Ao vehfith WEE Liklightness), 4 EE aglredness), FMEE bak(vellowness) o 2
vl watg s, Faulee] g L9689, a=-007, b=-018 I3t}

5) ¥hd 3

Duval®} Shetty2] 9ol wel EAs9d. oatated 10u] 2498 A8 Imlol 9% ethnol 1ml¥}
ST ImlE 7iste] 2 FEoFT 5% Na2CO3 49 Iml¥ IN-Folin-Ciocalteu’s resgent] 2}
(Sigma-Aldrich) 05méE 713 - A-2olA] 602 w7 o2 765melA EFEg 2351 o
F T §E2 tannic acid(Sigma-Aldrich) 2 o] 8¢ EHE4M02 oke gabsieint

6) atsiery

Algel e AT Ter SAsgen, dug A8 02 midl 04 mM DPPH £ 08
meE 7hEE & vortex mixer= 10Z7F GBI H-2e)M 1087F WA F R34 A(Cary UV-Vis
spectrophotometer, Agilent Technologies, Santa Clara CA, USA}E AM&Esle] 525 nmeld B3 =2
S AT G AL A7t A8 HrlelA @8 A9 THEE wres Uehy
2K Blois MS 1958).

7) FEYUHE 24

FTEYuE -2 Folin-Ciocaltew’s WHEol wh} ZA&AtHSchmidit % 1977). 2% 0.1 meol
T 84 9}t 2 N Folin-Ciocalten’'s 4| 2KSigma Co., St. Louis, MO, USA) 05 ms #7|5iz,
20% Na2CO3Ims 7hebe] 1A13F U218k & P g3 eAS AR-slad 725 nmelld B45s £346)
th EFEAL gallic acid (Sigma Co)E ol4-5te] ek =4sln 7 42 Bksldn.

8) a-Glucosidase A3 ¥4

Al52} a-glucosidase A& &4 Tibbot & Skadsen(1996) #HHe #F3sle 2339t 15 mM
p-nitrophenol-a-D-glucopyranoside (pNPG, Sigma Co.) 50 09} 35 unit/mé a-glucosidase &4
100 3 T3, g2tds F7F 50 wet Agrtole 733 Az 50 pE o] LAl of
o 844% p-nitrophenol (DNPHE 406 nmellM B2 EAZ F4EE EXste] fizo) g S
A ARE WEge g0
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9) Mehs

e gake WES 10mid] 75 15mE 7hstal SHdte S50 100 ml 8 &2 oe 55
oA 10miE Hsla, H7)d F5F+ 2 7letd WgkE BAE g AlEE ARSI AxE Al
2 5mid] AWAAELN 2 mE 7FE F 1587 wuRE, S8 2 mE Clele SAZITH
AHE 2allo] BW ZEalolgat £ 5 mE Jlele & Wukg F, 087 Ao WA & BR%
=A(Cary UV-Vis spectrophotometer, Agilent Technologies, Santa Clara CA, USA)Z 585nmel|A]
Eaes ZA5gon el B ¥ vekd gEidos TEIJAE FAske Adelsict

10) L3 =

Ul 2 G| 284 45mIE 78k, 00IN 225 £ 10mlol 88t 00IN ol3Hl+AUEE
gole slsbw, weke & sl 30 B A o-g 00IN 825 89 10 mE 91 AEAY
g AAeko g sle] Aol glold WlE FLHoT sl 00IN B2 ER §27 A s}
A 100ml 5 mg FEFo.E VERITL

1) 713% A

NEE AR 2R ERgreded A4 39 Y 2 79S8 ude s 03 HYer UM
du, HrlgEoZE 9|# (appearance), Hflaver), FE iexture), taste), HAvHHY 7T
(overall acceptahility)2 2 BAISIES &9t

3. 9745

7 4% D dF A% Ases i F45

W o)fale AaFE AR 4% gasiid, dAss @ AATAEo
ohjel B5 37l An 7|F %7} oiS Eol o8& SFHEY(E YNNI 10-2013-0106421) 8k, ©]
3 MAbsle] WEso] TAEAS dolrrh wEk AFoz AiElr) s diFRE ¢ TE
FA454 £F goprgivt

1) 2% 2 dF 4% e Ha5Fe] pHo A

9 A Bl MEF pHel AR H 16l B uie} o] A bl ulsh arE
A7her APTolA o B pHghd R, AEE0397045% Atele] gho dAE Adke Hel
2| ekgieh Ebake] A S(E 2% pHeY AEE AR FAEIEL 10006 SAR H7E R
FollAl g oA T g T B RS UEIIRL:

7

_
A

it -

N
lo

i

L A% A Bshes wase) pho At

pH AR (95)
ANEAE AR piag=a= AR sy oot
{0 day) (6 day) (0 day) (6 day)
ks 4.35+0.02d 4.3920.01d 0.23x0.02a  0.45+0.06a
100% F A5 493+0.01c 4.94+0.02a 0.20+0.02a  0.39x0.04a
25% 9 st 5.22+0.01a 4.63+0.00c 0.152001b  0.39£0.08a
50% 38l 5.11+0.02b 4.79+0.00b 0.22+0.01a 0.45£0.01a
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E 2 sk A Aseg 2aFe pHet b

pH AFR(9%)
NEAs otte g 2eheH ogre = P
{0 day) (6 day) (0 day) (6 day)
2 4.32+0.08¢c 4.42+0.01c 0.15+£0.01b 0.37+0.01b
100% A5 4.73+0.06b 4.24+0.01d 0.18+0.01b 0.63£0.03a
25% W3l 542+0.02a 4.65+0.03b 0.1520.01b 0.33+0.01b
502 B3} 9.43£0.02a 4.87+0.02a 0.28+0.06a 0.37£0.03b

2) 2% 2 Ul AU A5 BaF dag §F g

WS REE WG BEFE) 29 BF A 9 vd gel 9me due 333 29
(Table 5), @aarel 26k T g, & 47159 39 43%e14 ohnhd 143644 271890,
A 9 ARSI BT 37 $me BES 2ol AR UL VIS oy, U
Arel AT 10006 SAFIIE 1 e 2 P e, FEGES 250 W 142%
2 7bg B L e

B3 2% 9 UF QU @skes BT gng s
2

o AN HER dae e oiE AN LaF gd3e
AP A AR oehd pAcaas SRR
(0 day) (6 day) (0 day) (6 day)
s 43a 14.3a 3.3a 13.8b
100% A5+ 3.8b 13.5d 29¢ 13.2d
25% Hate 3.0c 13.9b 2.8d 14.2a
0% W 3.6d 13.7c 3.2b 13.7¢c

3) 27 AN Ay RRTY HY¥d A

HFS LS WA LEFY FElE AXTAT R AAdEE S ZAIME 4), B
FTEeTTEE B AT, 0% WP F BEE AN AEE U Bmekahe B9 W, 5006 9
B4 OREFE Mm% S BE UEhdt) vaUl Q9EWA 2 g3 Sl gy
T 60mgds WIS vehdal, ve 2YTER HAR e UehiAR, 2% ShE g HYT
o @S dimg% @ JERgIc dEet & AR(E 5)elA B AT gre] sb Wekm wast
AAYAAA A58 Dol RE AP TA 8 70mg¥% Abole] e wylon, satast vhazix
= TATTE ¥ AP AP 92 g Bk dAwewe) 4 23 waFea o)
ZTRL A AT B b e g JeJRn, £ A8esE 2O W4 A9 we
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PustEye BYT Tl AWNEA A4S g SR, 0% AISF BT W
FE e %2R0 10 S 26 AR FUT @E ok A YEFE
FU% Az 5% Bakes B2 AT 4% 7ME w2 AdFoieg Ue 53, ¥ Wt
Fol ula Aees Bere AR A3 A 5 o1 %o el & s ot
Aasse 2% BETel A9 dE) FAerd v dsas BRe WY A5 24
ol FIAsEL BT AT, FANE S Bt BB AR A3V WA we

2 2Pl e 5o WAL LA, 1§ Folrh AA EhA Agch wekA o
Fah s WEe Fal AATIET PFskeo] $aE LHA —% e Rast 9 Ao 4
7k

= Z-2] ¥ = (mge) A 2F o] F (%) H}aE5(%)
deEs AN = oy 2dg s A= aey PAS 2etE s
(0 day) (6 day) (0 day) (6 day) {0 day) (6 day)

2 2454+4.00c 69.52+42.26a 9.26+247d 17.23+0.90c 33.28:20.66c 32.79+2.06b
100% =234 27.00:9.05bc 47.68+20.77b 18.17+1.63c 47.48:2.63b 37.08+238c 25.79x4.16¢
onog WEEE 2836:5.96bh 65.7413250a 32.42+2.02b 47.85£151b 47.45+9.43b 61.18+3.46a
50% WES 44.42+92.06a 67.30+20.28a 54.10£1.66a 69.10+3.82a 81.43£5.22a 65.15=1.17a

5 o A sl wase] Qi

52 #) = (mg%) 248 o 5 (%) B 755 (%)
MEAE oubgn  oubE  oudE  ougR owgE 2udw
(0 day) (6 day) {0 day) (6 day) (0 day) (6 day)
) 17.86+5.12d 60.68+1.60b 7.52+1.43c 6.75:155c 52.97+420b 79.73+2.76b

100% ZA44  32.10+0.84c 5859+2.35b 10.57+0.30c 48.88=1.62b 52.12x4.20b 73.12+2.19¢
950, MBS 3808:4.40b 68.69+3.07a 36.29:2.82b 51.10+9.88b 89.81+]1.56a 83.19+3.33ab
509 WE44  54.02+2.85a 70.09+3.10a 87.79+0.54a 89.89:0.16a 92.05+3.03a 84.83x1.79

. g85s RaFe {57 44

AFabA] g Jgﬁl—’F—r WEFe $%r7he AT Yete 2 AR wE o)EelE,
B D B A WHE FARIAY

D) B35 SET 501 44 F 348 A

b HE= AP Bk 10TAME Aol WEr) gided, NTE w4 7¥ake) #F 15%
o] & A2 yehigich el 0TAAE A @3t ekt 853 OW +A3] F7kstyo

O‘A
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085%60] B4 S UehiIYch AFFANA B4 FAL 07% olskE NTE 2%, DTE 87
#) Aa7Ps sk Arg A

<20T A7 F9 LEF>

a8 1 AalreedaT 25l AR

-y

BT sk QET FE89 244 34 95 (%)

0%} 273 477} 67 8%} 1057
10C  050:002a 04120022  0.46+0.02b 0.4420.02b  044:001b  0.43+0.03c
20C 05020024 0.43+0.01a (1.96+0.01a 1.23£0.09a 1.43+0.06a 1.55620.04a

30C  050+0.02a  0.43%0.02a 0.50+0.04b  0.58+0.13b 0.44+0.0Z2b  0.85:0.04b

2) A HET {1 AR F a2 W)
A7 TG LT FFS ) 174%AA o Basld 7k Lo HE 162~173%2 g}
ok 43e kel 4% Was vehdba ko) ALyl r e

IrE T oE]-—'—ﬁ—‘% ﬁ1:1‘;10’:(:'] 7t:I"—'-‘:“—ﬁ]"‘_\___’
A Badt

A8 AR WEF ¥R 4T F UIe WY W98 ()

03 253} 473 6% 3 85 3} 1053}

10T 174+0.10a  17.5+0.00a 172+010a  165+0.70a  169+0.00a  17.3£0.10a
20T 17.4+0.10a  168+0.10b  169+0.10a  165+0.40a 16.6:050a  16.420.10b

30T 17.440.10a  165=030b  17.2+0.10a  1591030a 16.7+0.10a  16.2£0.10b

3) Bk WEF FEAG 44 F 25 WY
BEGg wuTe] FF5 I APIGe) weh 2E SnolA Zadhs Pehg Hgln

F7hE4E o WaA gashe 4%0] glen} 2 Aol gairh
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E 9 #akrs HET K878 44 F7 A8 (logCFU/mD)

0% 27 % 473 6% 854 105 %

10T 762+036a  7.74t013ab  477+02la  3.87:056a 336+03la  192+0.22a
20C  7.62+0.36a 7.4110.34b 494+02la 2.81+029b  3.02£0.63a  1.4920.20a
30C  762£0.36a 7.9920.01a 495:009a 2.65t0.49h  3.27:0.11a  1.35£0.49a

) BHF VEF FENG A F a3

AR Bk Weka waFe] feg AT Wk 10TAME A9 dolu) egkon, x,
NCANE Bk 27kt th) Zhasts 29 Rt 4FTA4 dee §3715L 05me/ml
2 AATI U Beked waFE $4 u 248 290,

E 10, Bekes SET HE/1% 44 R e 48} (mg/m)

0% 3t 275 473 673 BT 3} 1077}
10C  003:0.00a 004+001b  003+000c  0.04£001b  0.056+0.02b  0.04£0.01b
20°C  003+0.00a  0.12+003a  0.09+000b  0.03+0.00b  0.08:0.00a  0.05+0.01b
30T 0.03:000a  0.03t0.00b  011+0.00a  0.11:000a  0.05£000b  0.06=0.0la

5) MSsF HEF F571F 4 5 Gds= g g

AL FANN oEEe w@ie] ddFse e RS flon, £Fe FRHT(HAY], Ban
=)9] s 70mg/100mL o)t FAs: Slck sAuE YHE =T &9 FAE AtAle T3
golojmg B A@e stk dalee waTe Fe1% 24 F duss g s |
0T, DT, 0T L& T%F A7) 7 B 3 Fveit} gashs ZFE ZEth 10T vE &
wo) ua A AR fASe] AR Fol 213tk vlsatE s, 0CAME HaEte) 654 ©
Bo= aths|= dake] ZAE ] gtk DTN F7heh g wEsi Fo44 olrt e
Ut grol i 25oM Aeke] drldl=gt AEENT

1L Beles BEF SE/19 44 F Sdal= ¢ e (mg/100mi)

073 277 45 3 67 8% 105 3
10C  097=023a 047+0.27b 1.04£0.22b 0.62+0.13b 0.5310.15b 0.92+0.12a
200  097+0.23a 1.19x0.27a 0.66+0.09¢ 0.00+0.00c (.00+0.00b 0.00x0.00b
30C  097+023a 1.3520.28a 2.0410.09a 1.41+0.32a  2.26+04%a  0.85=03la

- 424 -

vl 1 e i e o i e e e o T B, e e e e,



Al 4400~5290%2 A4z

B,

L

AEEE

N8 43 F Fasiay

6) M WET &

Behrs VAT PUSBE AT 27] 4744904
AGEEAA 1077 FEAAL WA ek 28
1052}

SR

TE713 A8 e 249 (%)
. 85t
44.22+6.31a

o} H)2:
¥ 12 W55 LEF $57)9
052 ial 454 673
4756+141ab  4318+374a 45214288 B082+1164a
4776£060a  4666:260a 4827:248a  5290+375a
42243273 A08242292  44.00:429

10T 47.442083a
4744+083a  48.94+260a
44.93+1.46a

20T .
4744+083a  424322.74h

30°C
Gl

e 27] R4L2mg%ANA A F5 A 86209~%H76 mg%E A%

£ %38 Ao/t gglon], 44713

7) WSS BEF FE)G 4 F

Wesd wEFe] vl B wa

Z/1Rc} o Zrbels AR Bath el 4717
Fo) 59l Aol viEhtA) 2ok

& o wE
13, Askp AT fE57I 44 T dde) #F (mg%)
052} 273} 452 657} 82 1072}
QA2+224a  8306+2393a  B063:3060a 9B60:46.63a 87.08:3140a  86.29:4.63b
B2A2+224a  81.36+10%4a 87.92:3569ab  83.41+24.80a 87.86£16.44b
86.26+68.24a  90.68+3830b  86.02:39.16a 87.33+11.37a

10C
20T

0T 824242245

A g A

a5 ST
EAE

1% AR & TEAE T

8) B3 BEF {571
FEOEE e AgE7] 77.8mg%E A
off wE Fof#l Aol

et &

Barps wEF FEAuE
A1 Bk 78] G st oA
A A1 sete) gelgale] gasial 2m F KA
E 14 Bekes 97 H571% 44 $E0E 342 (me%)
054} 273} 45} 673} 8341
10T 77.38:5784a 7783+4644a 7693z474la 7849:634la 72.28t42.18h 715238234
38257.80a  TAD4+61.26a T9M6+7883a 7687+40.13a 814442251a  7492+18(Ma
7381+1561a 8280+368la  7791+5236ab  80.08+6864a

200 T7is
30T Bt57.86a  76.73:29.35a

86.23+15.10a
957627584

I 7152~R0.08mg% = H.o]
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o) Msl54 RRT KEVNE 4 F st

A 8 A SO B8 WeuslE AN A, 10T AgE BEF) DAL 718} M
oEgT) 10T EFE APPE F M, B 5ol W) Qo] A YASIHAY, 0T, 30T
NEFAAE A A4 SolA BAY BT 1w ARe] WIRSE s 57} gassl

E 15 H3rs SEF {871 4R F BsEt

A 4712 0FR | 2wA 4RA 6xA sTA 1034
10C 5292 5.29 5.00b 575a 5672 6.83a

B 207C 5.20 552 3.43¢ 3.63b 433a 3.50b
20 5202 571a 6.71a 425 4.83a 417h

10T 6.00a h42a 4.71a 65.25a 6.00a 6.33a

g 20 6.00a 571a 4.00b 3.00¢ 4002 9.67c
30T 6.00a 4.86a 5.00a 3.88b 5.17a 433

10C 5.29¢ 6.292 571a 6.13a 5.50a 6.00a

2 207 5.29c 557b 1.71c 2 75¢ 467a 400b
30T 5.29¢ 471c 3.00b 5.13b 3674 3.17b

10C 2.43b 4.86h 3.29a 375a 2.83a 317a

3 4 20T 4.43b 5862 2.71b 4502 433a 2.83b
30C 4.43b 6.00a 3.14a 3.50b 2674 2.67h

Ak A ol 10°C 5.29a 571a 557a 5.63a 5.33a 6.33a
_ 20°C 5.29a 5.43a 2.00c 2.63c 4.00a 3.83b
N2 0T 5292 4862 3.86b 4.13b 4004 3.50b

o g BES A= ANEZEE)
D @A FH FHIFEAETD
2) AE7)& : Haes dEF g7
3 FAEH
O 7Zlgeld: gl & vt § dges HET ARV
O iy AP oY I HE R AN A 2438 A4
- AgEeade ud A, g, 20k dekde) JFE, AYPA ol A, Fidserd A
9@ AEsrAe] 444 5
4y WES B 7 EF o) R g
O APE=IH HE
- 7y 200 2" e, Gk aE R Feak 34
- e Ay 3 QRS o)
- ES EAAHAHAY)
A TR A 7)A0RE EAA A7 |(IAD—a T A7 A
—Asla Bkl A8 TR A/br R e /Ed-El Bt TR 7]
sk MEST g 28 F5009 F AE7He)

a
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Al F AR Y, YR F e

Wkt B P | <nTH R F /P | <asu $RED | <50l Jfro] b
=4

2. Welrers TE7)
C AP F 7EE Bt

LT ]

38 e B

B e

ARSI | <A AFPA RG> | <2a AFAA F> | <SF YA 71EED

Y 4 BekeSF AlY mRay 48

4. A% Q%
7t BHSEE olgale EFE AT 4 PNV, TIPS L U FAT) $4Y wa)
ofuet Bel dat JIBRR itk 7@ AT AAse] WA FUSAS Lolugiw

il w7 i
FEer Agslr] flE diEa J% t? HEFY FEEAG vag A% gRite] FA5He

FARIIA Y, L) 9 FUG 7100 2R o) ORl 2e ARHL ek
U Bl ETS APLE0, 2, WOE Lelstol |HUI0PRN Be FABHE st
#E/10S 45 2, FHURS vlEsde o PSS BEFe) FEI)RE 10T

70day, 20T+ 14day, 30T S6day = A48 4= 9)e
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o gss $ETE ARYEE s 43l AYNe Ao vlzs WhE @
2w, 4, @ §ew aen Al |Ene) i Bt A dETel Hs BE gR
A Aok BEETE 2 YIS o}, gt A FaTle) H87bs @ AY

5. Q18+d

Yoon HS., Yu R., Noh J.G., Kim Y.G., Kim S.H,, Choi S.Y., Han N.S,, and Eom H]J, 2014
A comparative study on the physiological activiies of puffed snack using miscellaneous
cereals and grain crops. Korean J. Food Nutr. 27:962 - 970.

Jang G.Y., Lee SH., Li M, Kim ST, Lee JH, Kang T.S, Lee ]J.Y,, Lee ]J. and Jeong
H.S. Quality Characteristics at Different Storage Temperatures and Periods for Shelf Life
Evaluation of Takj2015. Korean J Food Nutr 28:104-110.

Duval B. and Shetty K. 2001. The stimulation of phenolics and antioxidant activity in pea
(Pisum sativum) elicited by genetically transformmed anise root extract. J Food Biochem 25
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ABSTRACT

This research was carried out to minimize the damage by a way to newly induce shoots of grapevines
whose aenal parts were withered by frost. By respectively inducing two leptocauls with the thickness of 6~
8mm, 8~10mm, and more than 10mm in early November after acquiring a number of leptocauls coming out
in spring, this research investigated tree growth and fruit quality and used how to consist of a tree type as
the comparison group by inducing shoots coming out in spring, a kind of practice.

The experiment showed that while there was no difference in the germination period according to each
treatment, tree vigor was most stable in inducing shoots with the thickness of 6~8mm, the thinnest one,
increasing the number and weight of pulp, which in tum produced the highest-quality of fruits, In addition,
when the output was calculated for two vears, it was about 19 times in one year and 34 times in two years
compared with the comparison group, which showed that the output came back to normal two years after
frost damage.

Keywords: grapevine, frost damage, main culm training, type of trees
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ABSTRACT

In order to extend the width of varation, this research reviewed the proper concentration and treatment
time of colchicine hy artificially multiplying the chromosomes of diploidy species so that the diploidy kind of
grape could grow in a polyploidal way in-vitro propagation. This research soaked and treated about Smm of
shoots cultivated in-vitro propagation in the colchicine solution of 0.01~-02%(w/v) for 12, 24, or 48 hous.
This research treated colchicine to 24 shoots according to each treatment and used colchicine after dissolving
it in water or 1% DMSO{Dimethyl sulfoxide) solution In order to identify the polyploidy of chromosome
among plants, this research measwred the DNA content of each cell and investigated the location of each
peak by using the flowcytometer(PartecPA-TI, Germany) after harvesting leaves with the length of (.5cm 2
from plants growing in the vinylgreenhouse, and made a judgment on polyploidy.

The study showed that the longer this research treated celchicine and the higher treatment concentration
was, the appearance ratio was likely to go down, and that the probahility of polyploidy induction was higher
when colchicine was 0062 and was soaked for 12 hours in terms of proper concentration and tirne.

Keywords: grapevine, breeding, tetraploid
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ABSTRACT

This study was conducted to find out the Arboridia sp. damage on grape leaf photosynthesis, the
attractiveness of several color sticky traps and LED traps, and the effect of organic pesticides to Arboridia
sp. The grape leal photosynthesis of 20 A maculifrons treatment groups was 50+1 60umCOm™%s ¢ at 14 days
after treatment and dropped by 50% degree compared to the non-treated group. The attractive effect of
several color sticky traps was the order of yelow>blue, purple, white>red. And the color of sticky trap was
more influential tather than the trap location. The attractive effect of several wavelength LED(Light Ermitting
Diode} was the order of white>green>blue>yellow>red in dark two choice box In particular, the attraction
for the white and green was higher than the other colors. In the greenhouse, when it maintains more than 2
5C for 1 to 2 hours after sunset, 4 moculifrons was captured effectively by the white LED trap. When the
vinegars were spreaded on grape's leaves, the population of A mucuifrons was not changed. So the vinegar
may not have the effect of attraction or insect repellent. Finally, the controling test of the 17 organic
materials contzining plant extracts was different, but the controling results to A macudifrons were higher in
the eco-friendly farm materials mixed with Shrubby sophora, neem and citronella oil.

Keywords: Arboridia maculifrons, grape, LED, Organic
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