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SUMMARY

| . Title
(O Development of horticultural environmental friendly insect pest management
model using natural enemies and supplementary plants

Il. Research Objective

O Development of integrated biological control tactics using combination of defense
system of attractant and repellent, habitat management, and natural enemies to
control major horticultural pests environmental friendly

lIl. Research Need

O Whiteflies and thrips introduced recently due increased international trade are
causing serious damage by direct feeding and indirect vectoring viruses.
Development of environment friendly management tactics including biological
control is needed to meet consumer’ s preference of safe agricultural product.
Thus, to accomplish those need and to activate biocontrol industrial market, we
want to develop naive application method of natural enemies which is appropriate
for domestic condition.

IV. Research Content and Scope

O We will develop a defense system by using attractants for early detection and
control after gathering basic information on the management of major insect pests
(whiteflies and thrips) on horticultural crops (tomato and strawberry). In addition,
for sustainable management using natural enemies, we will develop long term
effective bio-control system to be commercialized using package of push-pull
strategy and supplementary food and habitat for natural enemies.

V. Expectation and Achievement Application

O The outcome of this research will be first environment friendly method
incorporated push-pull strategy domestically. This technology will contribute to
activate biocontrol industry as well as to establish environment friendly control
method based on theoretical approach that increased biodiversity in agriculture
help to reduce pest population. The developed model can spread to national field
cropping system and urban agriculture not limiting horticultural cropping system
in Gyeonggi do.
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» Anti-aggregation pheromones(Z&H 22
* Alarm pheromones(ZEHZE) X3l

* Oviposition deterrents(4Het7| I &)

« Antifeedants (4 & S H))
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Botanischer Hilferuf

Reaktion von Pflanzen auf Schadlingsbefall

~___ [H Das Duftbouquet lockt
~~= ) rauberische Insekten her-

= bei. Sie kénnen aus den

chemischen Vokabeln
beispielsweise herauslesen,
wer die Pflanze attackiert und

wie stark der Befall ist. Die
) ) herbeigerufenen Hilfstruppen
Ed Die Pflanze wird machen sich iiber die Pflanzen-
angefressen. Kurz darauf schadlinge her.
beginnt sie, Duftstoffe
an die Umgebung abzu- EX Auch benachbarte Pflanzen kénnen
geben. In den Blattern auf die Duftstoffe reagieren. Vorsorglich
produzierte Abwehrstoffe bringen sie ihr Verteidigungssystem in
verderben den Schadlingen

|

zudem den Appetit.

Alarmbereitschaft, um im Fall einer
Attacke schneller reagieren zu kénnen.

-
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Chrysopa nigricornis (Z77FE] )

Stethorus p. picipes (77 v )

AAN
AAN

Orius tristicolor (25 NZE=HA)

Geocoris pallens (Tﬂ'—rﬂ N =AA7) v

< ]
aaaaawé‘;

Deraeocoris brevis (549 =AAF)

Anagrus daanei (F3'85F) v v v

Thaumatomyia glabra (& 3}+2]5F) v

Hemerobius sp. (W3A2]7F)

Syrphidae (Z5-°ll3}) v

Braconidae (31X]'H3}) v v

Empididae (F3}2]3)

Sarcophagidae (5] 3}2]3})

Tachinidae (7143323}

Agromyzidae (&38|}

ENAN RN NN AN

Micro-Hymenoptera (& ) 4 v

A, cis-3-hexen-1-ol; B, frans-2-hexen-1-al; G, (Z)-3-hexenyl acetate; F, methyl salicylate; E, indole; I, methyl
anthranilate; J, cis-jasmone; K, methyl jasmonate; H, geraniol; M, nonanal; P, octyl aldehyde; D, benzaldehyde; N,
farnesene
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e MME EZHERIS e HZX 0|2 s7hciY e ZESIESYURY
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o XHIB MXMSAI|S o HXOIBIES e EIMYHTIEAR
e (s71EH8)) W 23
(3715 A ZZALFSALdAE &9 A1)
2. A7 = EFA Y %
7b A w7k 0 (1D 43 5 — (14) 93 382 AE20 371 F4
. AFSFE 3.7 ha(0.4 a/Z)
3. A &4 =g 75 %
7t 254 AAIEE 2AAY FRESAS AE3 2 AAANA AEARD
U 234 §4 AEnST|d ABH 7 EsG71E€d, FFAEE7IEAE)
o 254 7RSS e AEwS4AAIC13~'15)
4. B71=Wol 2 AZAA &A)
7bh (LA E - ArE FEA, 20119 119 AF
L AEAR] A3 Aerle d7NE A 0% ERE#YE 9 53 7€ 197
t}. Push-pull 71§ A3 A 4=3)
5. Z71=9 53 A& Ve A=
(ErtE]
b0 EvE Q@RS A%Hel F/hH7} olold FRAYGS FAoR 202590 E
7,400ha® =71 Ao g ALI@ZsE=AAATY, 2016).
U 2y EvE e 27he Aawe 20259 508 B dold Aolw, 19w Azt
ENE A3 94kgo 2 FUE Roz ARFHGFEEAAATY, 2016).

o AP ERE —rgfi 20101 1H 728l A 20159l AEET 4% F7tg 53 THE

FEA@TE

A AT, 2016).
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OM FEA S TN Aurle FEE 20159 AdRY 8% =713 3,311kg/10a=

U A7E ETS AT ST 8 AEE7Y ¢

3E& de] Tl avlAke Akt
sigtel A& vidslr] S @r] A JNA. AAe] g2r] AW w7 2] Adges
Feisl s7ke)l &5 Sl & F7F 7HA Aol Z1eskal e
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A5H rles) -9 AT A B

=9 A7 I T A7 %
o HiF JGE WA EFAF AAA 7Is AT o 5 W folAE JleE
(Hickman & Wratten, 1996) (FEAE4, 2003)
o XJAE|o} 7}Fo| Trap plant 7% 7% o Zujv] {1 A4S 2E AT
(Osbome & Barrett, 2005) (&35, 2010)
o A3t} Aol A& Bioprotection 71& A | o Q0] IAVPER A =FEFEY
(Sam Gui, 2009; Brownbridge 5, 2013) FAAE A
o Ty} FAEE, 2HE WAE Banker plant 7I'H (A7 =% d71<4, 2013)
(Waite 5, 2014; Prando & Frank, 2014) o Hj ZAEE M3 oY EEF4AE
o A AAH Aol #IF AT AT AT WY o’ WA thA|Ho] A

(White &, 1995; Keesing &, 1997; Wratten %,
1998; Douglas 5, 2000; Begum &, 2006; Fiedler
S, 2008; Frank, 2010; Hogg 5, 2011)
MF FAAE e &g A7 AL Y
(Ferry -5, 2009; English-loeb -5, 2002)

(A=E718Y, (HEATHE, 2013

A= A E e HAE

Fda = TN
(FEEA7EY, (PAATAE, 2013)

B4 Az £+ A
e ZEE goFsl Az AHgw T HZAES 83 AT vy
= HAAol MAA/HFRAAE et NEATFRNY | = Z52 7|& A 0F
Qe A Eof
=Y A e =2 A E A5 FAAE/EE AW
A+ AA A + S F FANEY] &3 48 7 d
= AAI HFAES o] 83 HAFRE NEA 5 dE =d
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A6d Zle/lde A% AP AT
Aol 2 A s)Fol @ se) A A, DelzhRolk FABAR T 2L el Fe
FA MG o] WEle] 71 HehA FARE WA} AL A
A =90l Bash dgolrh. Push-pul 71Me A EF AFA 7& ML 2rdA o,
A7 % HAAES ol 8T WA Ve AL FEA 4
FENFH 379 J)&e] fUST B AeNEL g6 249
ofgf o} 2},
L AARE dRA A% AT RUEHRI A& )
7 A7 gulzhRe] BA 8l okl A RUERQ011Y)
O A% sAA thd Ful7hRele] A4

A =g (Hz %)

No. AE(%) A — .
T mF2 A ol HY A
1 YXxHFE5EA (10%) 100 100 950 97.6 97.6 884
2 Z9UEEAdEAl (5%) 922 99.1 941 988 940 67.0
3 =y EuAAgsiAl (20%) 914 0 261 157 193 232
4 oAlgtn| Y =35kA] (8%) 100 382 176 494 530 313
5 ojufd il o o] ERAl (2.15%) 98.3 827 950 843 831 938
6 ZEHoIURNYFEA (8%) 100 11.8 84 217 60 125
7  EolmEakddskAl (10%) 99.1 51.8 16.8 482 349 268
8 I thHlsAl (20%) 974 100 933 639 867 723
9 IYZEZAAFA (10%) 11.2 0 17.6 542 229 259

=
10 ort?élﬂj%i?ﬂzﬂ (2.5+8%) 100 345 160 602 482 214
=

11 OTLE};LE?E S5 (45%) 100 509 168 687 59.0 20.5
12 ZupApolEE 29 (1.4%) 129 209 214 232 229 304
13 AW EHFA (1%) 328 373 235 268 349 277
14 S=RFEYGFIHA (10%) 6.0 136 210 125 193 16.1
15 HIZEZESFE7A (10%) 0 73 328 129 361 8.0
16 HiRled _ 100 573 345 313 952 438

+ oln|TyE R m =58} 2+8%)
25C, 16L:8D, ¥k&E- 20~30v}g], 3¥kE.
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U A71AY SRR EA B oAl ARAd ZYUERE2015d)
O A& sAAl e SA—RE 7T FALTA

No. FEHE AY e o e

1  Clothianidin(6)+spinetoram(4) SC 93.3+11.5 100 100

2 Acetamiprid(6)+spinetoram(4) SC 100 96.7+£5.8 100

3 Spinetoram(5) WG 100 97.4+4.4 100

4 Chlorfenapyr(5) EC 96.7+5.8 97.6+4.1 100

5  Acetamiprid (8) SP 24.8+17.3 14.1£7.4 84.1+£16.7
6  Abamectin(1.7)+chlorantraniliprole(4.3) SC 5.6£9.6 15.5+18.0 35.2+10.5
7  Clothianidin(8) SC 20.6+12.5 11.1£19.2 90.4+7.0
8  Spinosad(10) WG 92.6+12.8 100 100

9  Flonicamid(10) WG 3.3£5.8 6.7£5.8 47.3+8.8
10 Emamectin benzoate(2.15) EC 63.5+20.9 59.8+13.3 100

11 Spinosad(10) SC 100 68.3+48.5 100

12 Methoxyfenozide(6)+spinetoram(4%) SC 91.7+14.4 100 100
13 Thiacloprid(10) WG 23.7+19.2 33.8+15.9 94.1+6.3
14 Imidacloprid(10) WP 41.1+£25.0 31.7+16.1 52.84+4.8
15  Buprofezin(20)+thiamethoxam(3.3) SC 24.6+£10.3 28.5+17.8 69.2+15.9
16  Dinotefuran(8)+spinetoram(2) SC 12.4£5.0 26.2+6.2 94.4+5.3
17  Acetamiprid(4)+indoxacarb(5) WP 14.4420.2 32.6+9.2 98.243.0
18 Cyantraniliprole(0.26) OD 5.84£5.0 15.0+13.2 49.6+£19.4
19  Spinetoram(5) SC 89.6+2.5 97.2+4.8 100

20 Bifenthrin(2)+imidacloprid(8) WP 20.1+£7.3 39.1+16.4 100

25T, 16L:8D, ®k&% 15~20m}e], 3k

2. Fuj7bFol HAE f7 A AR 2 HF 28 2d /AT E)

7} 12008 A& &4 8t A ) o dgo= GujriFo] & &4 g Hddt

L. Qo] F(ZA4BNS A A Fal A d Ao} AaA &3 A8 BAESL HF
o BAZHE AAE Bl BAESAE el e 5355 5(10-1161581)

[l e adasl AA o] AaA A 24, 2008)

A LIS,
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3. N2 T A FAEE BAE AT 73’—‘1/1%}_44% A8 e NN AE)
7h A A A Al FARE fde A% EfAE A8 BAES AS
L s Aol AREEE A ‘:‘”\Wl o i3 535 55(10-1220408)

(A2 elA A 7HsdE Ao do] Aatd T #FUd4= A, 2010]

4 AT A FARE BAEZ AT EANE, AH 187 NHANAE)
P wedEadde] $24 9 AZue z

L mEe == A ol ﬂﬁi i}i‘gﬁﬂ =39 7HER A EH %
[e=]

5. =l BEAAA /E B H8re NTE7NETH7<ed)

= WAE A3 mrpgdAgol g 712009

ke g 2 A3 FA4= 71E2013)
=47k B AF gAY el 71E(2013)
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Ael2HE WA % 49 AHEY ANLFRLD)

boAA Ul B Fa HFQ FAWAL sbRo]l Sol BF AEAUH - P 54
AT ARE PO AulE ol §F FHEY ABEWES 1A 52, FTA PCT
£3 11 &9, SCIE)=& 39 wx%)

f

-

5 ~ OModified yellow sticky trap

B Commercial yellow sticky tra

a ¥ 9 *E- % (A)
T 4
£
=
g 3
g L
2 |
E 2
P
(=]
g 1

0

(AA2E7]o A AhulE o] &3 HAEH F7F 23]

U dozts A siF 7l AERIdEY T
O AA=A ddzze F8 5l FAdeed it S - P54 54 d7243AE
HEg o s 3 2R '54«1 Eq /M 2 AHES 14 F4, SCAE)=w 49 23%)

i {v e
\_"- "‘
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ERUR2= 3H%°l Ei—‘.ﬂi A L7y Efelid dXd Eg43td J)F
=R

Lof] 714 % 2 (=

Pheromone lure
hung inside .

Parasitism Rate

Pargsitism’ in, Conftrol
M7 8ns 93 M2 9 8/30 1008

0.0

Sampling Date

AR A AL olGF T HF BA AT QY FHEFUSD)

2 o FAREE Pol AMHEE A5 BYP WASY A=
8 AE 37 B3 B, 53 AN dAFY Fo AHoE @ =AY B=

o 2
Buckwheat
S AR e,

O R =RIZ||(Oriussp.) 100 9 e 7|
25
+ 801
o 20 4 O With buckwheat
i B Without buck wheat 1y 60
e 1.5 =
~
10 4 40
05 4 20
0

7-2 7-20 8-6 8-22 9-7 9-20 7-1 7-19 8-1 8-18 9-5 9-19 10-3

(H7 74 A=< vde FHIAEZ Azt A4 9= &4 a3 H5F)
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ok AR BEAEe o)&3 IEFsHYREd T VAT JYF N =EEH7eD)
O ddz& 58 Hils X84 B
O tdzt=(A) - BEnfE(FFA, €7

O tdsl=s : ErtE("HZETe], A4, 2719+, S0

J

T HES 20l Wl NS JIEL W e HENOR ALRE S 0|, MAX(SIZ) S ABots ol 9a 19 Y,
EREDW o Uil S==2 ArEss S Crest 20| ZA5hl Ug

8 718 R
AN
oeR | sERCowt | 24 Query A=
PN how to attract natural enemy? FE2 o|gst ME 23 Q0l#8, 9) E5{(EP)/ =2 (Wiley)
HMEE(HIPY) how to attract natural enemy? Fed ERZ2 0|20 sl = E|A] Y MEQOI#01) = (oxfordjournals)
Nitriles how to attract natural enemy? L|EZ0| x4 20| MX2 Q0I#07) = (Springer)
Hl how to attract natural enemy? 22 0|20 M Zx2 Q0l#02) £3{(P)
Al how to attract natural enemy? EX Mzo| ME 2E2 Q0I(#03) £31(Us)
F=o how to attract natural enemy? Yeheb ==20| HiE=Z L8 MX Q 0I(#04) =2 (Spriner)
= how to attract natural enemy YRS 0|20 MA R CH 25}H#06) =z (Wiley)
A how to attract natural enemy FAIL S50 HES Q0I#05) == (Wiley)
© ; O ofH|E| MpEL{A
©2015 R&BD Partners All rights reserved RBD oroteic nteua

(2 #< g oA

ey

g 7le AR FREANY FEHZ, 2016)]

A} IOBC-MRQA(nternational Organization for Biological Control - Mass Rearing and
Quality Assurance) ©]% Dr. Patrick De Clercq(d &% thalgo] 7idte] AL =P}
AT 7 A FE 271A8Y 249 715 nfA(I0BC HES )

0 ]
= Nofood sgppl snent ; ::: | ::i:
! W Foond wappiere s B =0 i
WA & = = :"':":
1" . ; B il :
B -L-| be T5 im L
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e & ol
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[Dr. Patrick De Clercqe] A& &% thiA|Hole} 24 &7]</NE, 2014]
q
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A2 HAAE AFNEe 7 2 Y&

1. A1ME33A: Push-Pull A o]& 71Fo)F I&F HA7|& MECIFF V=537 1€d)
b dAE®E: BEulE, @] F9 5 JFFolR/(whitefly)2] fAdAle ZIAE o] &3
Push-Pull A& =83} HFS FA|d o] &st= A 7t

AE 2o A= R0 22(EHR) S| SY 2Y0|@ I M@ MSTY

22 Mycorhzae)0ft DIES J2lA0lE BEO|mkes)ot Teliheald [ Mo AAE 4B
Bt} £4 20ICH AIRE w2l B4 HURE BH0WA 1 S0 :

S0 AR ME0| B30 DIUE BSH TR0 MuHs BM(XE)
AR 01R 0 RiC) MER iz} iR 28 WERSoZ Livict,

gaz

DAL el SN, Wi el
9| HIZMEBAOIZ M e Yel FAl
8 e 2| M WRE vt
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gz
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[1EAGL 42 dlof]
g, AT g
(D) EvbESH B7] 8929 Fa 7bRolF WA P 24
Oh NG Aol F WA AY 2AZ WA A% £ J1x AR A

b A@FAZ]: 2016 d(1F =D 1/4-4/48-7]

(tH AFAY: sd71sd &4 Bk I A9 EntE & 27] 3¢

() AT ZAAGE 3 EntES BY] sh2dA 2ALE AAIETH AW

A 53 1.5m 7HFe] AFU(Es FUE ol8)E MH AX3ta,

3pAl 12720)(10x15cm)E Y-S o] &3te] FEA| 9 30cm o AXF o2,
oF HEE IRE BHOoRE PPolE FAT & AFHAA dnAS
o gal A=W, AN7IE, AAEE GujrtFo] dEE Hlw B FA3

(2) EvtEe} E7] 3929 FQ JHFolR{ AS AA &9

Oh AEEA: fAA} 7194 AFS A AT FEE 8 AgAU ASH g

(b A A7) 20168A(1E =2 1/4-2/4%-7]

(th A@FAY: w471«d &4 4384
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(B) 7hFol7 A fAH=
H

F
b AdEA: 7ol F A

(WP AFA 7] 20173QER) 3/4-4/4%7)
(th A@A o

¢
@) AP $H BY 2AE 59 T8 4
A&

2 = B3l dA o 7 o
6) §o1A} 71HAE o] &3+ /1A EFHZ S Push-Pull Ak ok A=
&

o
b AEEZH: AYE AT AF}E vigo s =EW Push-Pull AFS dFS2d M A=
P A A7) 20183 EAD) 1/4-4/48-7)

(th ANFAS: 5471

=
() AR 37 T
&

Go2 U Ihe 28 BHAWOE 34 E L ujx Gt
AR e VAR S AAAE BAA AR Axake 4
DB FoFe ATIE A9, I TAYTE FAIG. A F TR

(7) Push-Pull A&7 A=A 3o AAMAA AL A a3 A=

b NPEZ: A3FTHANA A
ko] F7HE< FA &7 JdeAE AHISsta P oldE<l
Push-Pull A= WA %3S =t

h) AlIdAI7]: 2019&4_(4Lﬂ>'<}) 1/4-4/4F7)

(tH AFAY: wd71ed &4 vdeh-¢29 AT A9 EntE 2 @7] o2

@) AT Ao 9= vd 49 sk 2E dHHOR 4XYE 4dHEo R 1A
gk Al Age D71 A Push-Pull A=kt A4
£58 A 2)7] A" Push-Pull A& XEsts A
daste A, ) FAYTE A8, A F 7o
Hgd 2z Yehd JsilE& A 2 HlaL 3o
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2. #1957 Push-Pull xﬁraﬂr A olg FAEY 184 PAVE MHYAE, S5
b AFEE: FAEAY FAAL Z1NAE o] &3 Push-Pull A WAL FAo o &
st A A
R R
(D EvtEel @7] 4929 Fa S8 B4 g A
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(758 2548 84 Ao 28]

() A ZLTE A Ad

Oh AEE2: BErtEy D)ol EAst= 8 gl ek Push-Pull A2 7EE 213k
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) AFAI 7] 2016 3T =D 3/4-4/477], 2017 A2AAD) 1/4-4/45-7]

(th AFAY: 7718 W 4843 A2 BEntE 52 27] 392

EH A AdYdTet =l - 9 A5 3 B BYE Tl i sisol A48 dH e
A 240 A2po]l Golstem He 2 &Ko Adets F40] Ae
EAE A ez oo 4 HAH AYAE AR TR =T
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Achillea milefolium
Common Yarrow

Hoverflies, wasps,
lady beetles

Eriogonum arborescens
Santa Cruz Island
Buckwheat

Hoverflies, wasps,
minute pirate bug,
tachinid flies

Achillea millefolium
‘Paprika’ Red Yarrow

Same as above

Eriogonum fasciculatum
var. foliolosum
California Buckwheat

Same as above

Achillea*SalmonBeauty’
Salmon Yarrow

Same as above

Eriogonum giganteum St.
Catherine’s Lace

Same as above

Asclepias fascicularis
Narrowleaf milkweed

Same as above also
Host to Monarch
butterfly

Heteromeles arbutifolia
Toyon

Hoverflies, wasps,
tachinid flies

Atriplex lentiformis
Brewer saltbush,
big leaf form

Lady beetles, Cover
for quail

Isomeris arborea
Bladder Pod

Stinkbug predators

Baccharis ‘Centennial’
Hybrid Coyote Brush

Wasps, tachinid
flies, hoverflies

Myoporum parvifolium
Creeping Boobialla

Wasps, hoverflies,
tachinid flies

Baccharis pilularis
Coyote Brush

Same as above

Polygonum aubertii
Silverlace Vine

Same as above, big
eyed bug

Baccharis pilularis
Coyote Brush,
compact form

Same as above

Prunus ilicifolia
Hollyleaf Cherry

Lacewings, lady
beetles, hoverflies,
wasps

Baccharis viminea
(B. salicifolia)
Mule Fat

Hoverflies, lady
beetles

Quillaja saponaria
Soapbark Tree

Same as above

Ceanothus ‘Concha’ Wild

Lilac

Wasps, lady beetles,
hoverflies

Rhamnus californica
Coffeeberry

Lady beetles,
hoverflies, wasps

Ceanothus cuneatus
Buckbrush

Same as above

Rhamnus californica
Coffeeberry Var. ‘Eve
Case’

Same as above

Ceanothus g.var h.
“Yankee Point’ Yankee
Point Carmel Creeper

Same as above

Rhamnus californica
Coffeeberry Var tomemtella

Same as above

Ceanothus ‘Ray Hartman’
Treasure
Island Blueblossom

Same as above

Salix goodingii
Gooding’s Black Willow

Lady beetles, wasps,
hoverflies

Ceanothus thyrsiflorus
Blue Blossom

Same as above

Salix laevigata Red Willow

Same as above

Rubus vitifolius
(R. ursinus)
California Blackberry

Parasitic wasps

Salix lasiandra
Western Black Willow

Same as above

Sambucus mexicana
Mexican Elderberry

Hoverflies, wasps

Salix lasiolepsis
Arroyo Willow

Same as above

¥ =X|: Habitats on farm, The Dietrick Institute.
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A2d FAATALYA F2 dTFAHEFHZ 58D

8} 3z 2] A o] S 43 o= S
oA a7 | a3 | FEAA JGATTRL A2 agy
- C@E As 2y 2579 e A7) T
T Au e ol A A+ 359 I
R e X I I L kachnial NSk IR
- - . l ZR==
Hgrgee mzavage) 00 | G0 S gy T 8
AEBA oA 2 -382)
gy D‘r@ ]9] EZ}ZJXJ] ke Q«g:ﬂ%ﬁl—:é:]x]
oo Ry el | 2010 |- 00T A= _
Y7 gl (2015, 54(4): ATFAAA | A=
> A 7|9 | ~2013 ’ 471€d E ©
AESH 54 = 295-301) H
A% 57}
LEHAS | AF SR 2013 Acarina P
sk AL | ol@ A ss) | C 014, 20 |y g |  BTE 375
n7)2 % Ryl 9 YejEA 109-116) oH/=ET
A7) =71 s s ErA| S.5L.0.Q T125)5
o) 9% | oo AEast | aon | TIEEEEEH pe 1 e
o] YE=go 259} o 2013 | ¢ 311’315( P lsoey| T °mTe
WAL 9% | geaa) 24 S
A)x—luio]/\ Al A nl = B o
A I dEegEEse| L,
AAA S| s (014, S3Q2): | gy | VT HEA [TEES
E EE L R 9399
gy gdg e Agd 44
BEENT Ry el QRATHYA |,
o) WAFy fwsyaes S 2N qpax | ST | araas | s
WA ER? | Qo] Ayt (2013, 49: 3-4) | © 1=

gk g 2
= = Jhef |5l L= Tt
n| 71 & sls4 | Phymatodesss | 2011

Entomological

AN= e
o3¢ =25 A
3% B3 6’]—%5\_ 3= ~2013 (201?]}6:.2211.03}; 39) %%7] 29 A ST lo
AFE B P T
7471 A A o] & A7 A S 2y _ o
AANAAN | EAS WESHTEI |,
gl 7FFo1 o] | "uizEFole | 2010 (2012, 51(4): 471 % Al A | s
Ay gl AEfE, &FA | ~2012 11735y | ed1Ed e o=
S | A A4 )
ko) & B X3E=
ELL;{OEH 10 ilH = O}O Journal of
gl 7Rl | HHjrEFol 9 AsiaPacific
RS 22 B AHEE 78, | 2010 BAN= o  |iwmasa
- = Entomology o AT FE2184
AN | FAA S wal | ~2012 2012, 15, T47=d
TYLCV#e| |nlo] 2] =" 79 186-i91).
HAY A 75
2HEO T 78 #Hajd The Plant
orum-; i<> HEUH raceoll | 2005 |Pathology Journal| 77]1% ST P C
S |mEEmE ows 2007 | Qoll, 27 |wAAIEQ| T T[0T
v =

=4 183-186)

D" A new species of the genus Pediculaster (Aari: Heterostigmatina: Pygmphoridae) from commercial oyster mushroom houses in Korea.

2 Developmental Characteristic of Yellow Spotless Ladybug, leis koebelei Timberlake (Coleoptera: Coccinellidae: Psylloborini) and the
Biological Control Effect on the Cucumber Powdery Mildew.

% Three species of Phymatodes Mulsant (Coleoptera: Cerambycidae) new to South Korea that hosted on Vitis vinifera Linnaeus (Vitaceae)

9 Identification of biotypes and secondary endosymbionts of Bemisia tabaci in Korea and relationships with the occurrence of TYLCV
disease.
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- THAEE A FFAA,; EEY(2012. 8. 3), 71€°]%(2013.5.15.)
O JHojEd
- O Bl L = SEAR[IHE 5~10%, 5~9E HAY]
N BeA 0 271504 THelEky] Wl ofAGA 7L o B R
- AFAEEA
30C, FF7] 12A2F — A 3070 ©] %
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O HAZZFS A 7129 #FE F e APTd5E 'EF3PFHEZEA),; (#110-0085205%)
— 2FAA 71€0] A (2013. 5.) : BHLAIAHE

O /IEH 5 HAdTS Hi Abe AAEFR] T=FFddae] AF AR, (A10-14615105)
— AFJA] 7)€% (2013. 5.) @ FRAAIAHE

O Z4AEY F AT H1 Abs HHEEA FHAFEZAE AASEHE, (A110-014756535)
— 2FAA 7]€01H(2014. 2) : BLAIAE

O 59 PFEAFE o83 a8 ZE AL F RAF EH, (#10-0450889%)

O ZF/HAE TN 7129 #2d + v TgadEs EZFASINE,; (H20-04595785)

O AARE olu|A] F4o] 7ps3t To|grds Zte AFE ATAZERZA, (#10-139159%4%)

FHATAYA 58], A8 44 ¢ 58], A AL 107 oHE A%

A4d ATFHAAA L, F5)Y A Fo 7S TNTAA

o5
ATuld) | ATkt N ;
A % 2 ] A %7 31{_]’ PUR) T =} o)
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o= T o = S T lezxxmx =S
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AT e HATA M 2015.3.1. Al -
Z=Z]5 A
HA e Ay FEAs 130.000.000 1 50171231 aaas | 2
A E
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SUFALASE s
. : § 2014.5.15. A7
AA, B¢ D A= Ao ke 120,000,000 2001 655 15 . Oi;l_;;u} 20
ZeNEes 5 Aot A7 D
A2¥E
BEAAN EX3Y HAA AL 9 FHTA
G ZRa1E] WA ALY L 2014.9.25. T
> - 5 71714 .
SEady ABs e A [T o d) P00 Logige] aagn | ¥
« Hvkd 7EoR A4
we AL Tk AR, G AT AIARE RAFARJAY, ASAT A R, A2 e w7

_48_




"0

A5 AR-ES-ABIUA & A7 ¥

= T E2EE &
HIT(EIE TR NISE L% = |F|F|F| T | T | F| T |7
SRR EAE T R AE L A A A LA A L
_ , LS RO I SEIERE ||| R R R | o | R
a £ |E5|225
N I o ~ L o | 0| Tor ) W | | T
o o Tor or o I R - . o | T alyl
FlElRIEITIEE | IEE R R IR IR R E R S
= M =¥ b 7 S R R C N I Yo o | M o Mw % | 2 | =
Ho
‘._._AH_ rl [\l c~ g o [N o (o)) (o)) < — D \O N < O on <
S|l |la|lo | D , , , S | S S clo|lo|lo|l—=| =] =] =| =
T2 S8 & ||| |S|S|]|S
Mﬂ —_ — — — — —_ —_ —_ —_ —_ —_ — — —_ — — —_
X |IXK XXX _ _ I T ~ X |IXK|IX|IX|X|X | X |X|X
o B B e e U e e - i e B i B I I e e
fo | fm | Tn | riE nm | rim R e A
‘N_l T . = . I~ T T T
S TR TR TR R i T T N R R RS I T R TR
PP F | F|F| || T
R I I I 1 1 4 1 1 1)
» EEREEEREEE 2 222223202
~ w._w MM MM ww MH ww MM ww T | T = ,Wo Wo ‘Wo Wo Wo ,Wo Wo Wo ‘Wo
A‘.__v C ‘._ C ‘* C ‘* C ..# C ,.# C ‘.# E ‘._ E ..# C._O EO EO O.._ O.._ O._ O.* O.* O‘._ O..ﬂ O..w O‘._
4 Ix|s ||~z |x|x|x 2 @ [EEEEEEEETE
ﬁo ﬁo ﬁo ﬁo ﬁo ﬁo ﬁo ﬁo
m L L T ol - I B o Bl Sl - Bl
o I s N I O S W I I B o = B G o I B O
A T|o|®|T |5 |F |[H|F|T TN N E ||V R ”
4 it —~ o o
i+ = W = [
63 = N — o
™ " B3 b3

, BHIALE, AT7712A,

-

R

2=
T

= A

ATNER] A L7 el A

J)

1

A|25z22] #13

A

olol el

1
T

2}

o]
L=

_49_



t71d 23

b4
=

2

(e

AT AT5D7B

T
™~
=0
of
KE
s
T
Woor
e
o
A
~
>R
Ho
M
R
ﬁo
amo
% L
z R || | T
. M %WMMMLMLWLWLMLMLM‘_M‘_H\_
> = JHHHHHEEEHEEE £F
il = SIS w | TR H < |5 TE
_ P = HOVNEmAﬂMamO&{%Xﬂ
ol | o 2| T _MT%.%FE@W%WMW
o | | E| &S FEB] # | | 2 d : ik}
il -JE LAl JoEE w | = e w2 -
E;;fﬂ.o%%wﬁ%MH ; g
ﬂgoﬂzf%@M%um T s 2| 8
wwﬁ o 1K |8 || M |3 pig o = & BT
kbt eabd A < e A BIRT TP > Bo ® o T X
0| % | T K KA e :
IR TR

_50_



HF —— —
MN7& odqtofud| &A=l
A1Ad AF/NEH] A QHAA
1. 9x48 =48
(B9 )
12313 =(2016) 22 %(2017)
2 B 3t Al
= 9 % = 9 %
AREAF 360,000 88 360,000 88 720,000
o | B 16,380 4 15,000 4 31,380
2
218 & 33,648 8 35,000 8 68,648
Ef
oA 50,028 12 50,000 12 100,028
3t A 410,028 100 410,000 100 820,028
2. F97149E Z1dEEE FE A8
(91 : A )
T B FTAZAIER] FA 3|4 o 4AE
Al
719+3 TAIJAHSI
NtE 16,380 16,380
12Ad = NrE = 33,648 33,648
A 50,028 50,028
N7 & 15,000 15,000
22 = NrE = 35,000 35,000
A 50,000 50,000
nEF 31,380 31,380
ZA U= 68,648 68,648
A 100,028 100,028
% 719638 FAQEAIQATES Ao, HU3APEQ), A7 I9ATEe, Ve FEsle] 714
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3. 9= AFMdY AUy
(9] ¢ A )
1] An 12 = 22 = A &l
= A = =94 H] & =4 H] & =4 v | 2
o2
™ (54,050) 13 (54,050) 13 (108,100) 13
Az A 5& 129,912 32 129,912 32 259,824 32
dAE 33,648 8 33,648 8 67,296 8
X] ShAY Q1 74 vl 24,000 6 24,000 6 48,000 6
Z; o] 17} Si = 130,730 32 130,730 32 261,460 32
H| -
n | A &H] A& 0 0 0 0 0 0
A T A F=Z1 1] 25,000 6 25,000 6 50,000 6
A5 1] 23,968 6 23,968 6 47,936 6
AT 20,880 5 20,880 5 41,760 5
A7) 0 0 0 0 0 0
rd bl 21,890 5 21,890 5 43,780 5
AT ] F=8 410,028 100 410,028 100 820,056 100
4, AF71HE A FHIP AE
(9 - Q)
T B 1A 5 185 285 Al
A= 110,000 100,000 166,380 376,380
129 = HE - - 33,648 33,648
SHA| 110,000 100,000 200,028 410,028
A= 110,000 100,000 165,000 375,000
22Pd & qE - - 35,000 35,000
A 110,000 100,000 200,000 410,000
A 110,000 100,000 165,000 375,000
A= HE - - 35,000 35,000
SHA| 110,000 100,000 200,000 410,000
A 110,000 100,000 165,000 375,000
4AZPA = HE - - 35,000 35,000
SHA| 110,000 100,000 200,000 410,000
2 h=r 110,000 100,000 165,000 375,000
5aPA S HE - - 35,000 35,000
SHA| 110,000 100,000 200,000 410,000
A= 550,000 500,000 826,380 1,876,380
Z=A A= - - 173,648 173,648
SHA| 550,000 500,000 1,000,028 2,050,028
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5. g Azt AAE AFMLH FF

(9] - A9
- A A 1A (7T AEF A5 FHA| -
2| A= g9 | 9| 29 (we| 29 |jwe| g9 | Y |2
o] 2|
2o | (40,800) | 37 (13,200) | 13 - - | (54,050) | 13
L
Aam |~ lgjﬂ 46,500 | 42 83,412 | 42 129912 | 32
= - 33,648 17 33,648 | 8
A Q1 A 1] - 24,000 | 24 - 24000 | 6
Al A7 | dF 37,000 | 34 37,130 | 37 56,600 28 130,730 | 32
7<]—1j] .
Z] o _
H AN | dE - - - 0
s
. 9,500 | 9 5,500 | 6 10,000 5 25,000 | 6
AT FH] 8,300 | 7 6,900 | 7 8,768 4 23,968 | 6
AT 8,700 | 8 5,580 | 5 6,600 3 20,880 | 5
AeA AN
- - 0| 0
H]
H H] - 20,890 | 21 1,000 1 21,890 | 5
A F )] Z 110,000 | 100 100,000 | 100 | 200,028 | 100 | 410,028 | 100
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6. A &2 AT NEH LA

A
2o Al 2] | =+
;]:L) o &
= R SRS TS
& 2= &/ =& = . .
o) g 2= 717]:5—;?3:7L]A04 2016. 04. 01 .
(GINE= 2017. 03. 31
R 73,7]5%?;]%% 2016. 04. 01 b
(@A) 2017. 03. 31
- XH% 7:]7]{_001:]:7]-]/\% 2016. 04. 01 .
(3d=) 2017. 03. 31
. J— 2016. 04. 01 b
= (G 2017. 03. 31
o510} 737]}_%?13% 2016. 04. 01 "
(@749 2017. 03. 31
(7L5) 2017. 03. 31
R 737]_%?1%% 2016. 04. 01 .
(7L5H) 2017. 03. 31
. @7]%?7:]?% 2016. 04. 01 b
(A7-45) 2017. 03. 31
o= 2016. 04. 01
o]0l el = o
= AYF) 2017. 03. 31| 2
or=r) 2016. 04. 01
o} o 12
71 (@795 2017. 03. 31
or=T) 2016. 04. 01
E,l_ 1. O 12
et (A7-4a) 2017. 03. 31
oA IHIE 2016. 04. 01
o %)\4 =0 Ti—
I=4 (Ads) 2017. 03. 31] 2
oA IE 2016. 04. 01
7]\:’ _] ol
Avl RII= 2017, 03. 31| 2
~ B OAFAE 2016. 04. 01
3o s S
el (1) 2017. 03, 31| 2
] OAFAE 2016. 04. 01
Xq__ X’] -0 T —
4el% (A7) 2017. 03. 31| 2
_ OXFAIE 2016. 04. 01
HE| 712 i
N (A7) 2017. 03. 31] 2
OAFAIE 2016. 04. 01
A A 12
ool (A7) 2017. 03. 31
XZVAE 2016. 04. 01
;8_]3:]/\ ——0O \_6*1——
°T (E7) 2017. 03. 31] 2
o OAFAE 2016. 04. 01
71 2] &} oS Ti =
34e (Ads) 2017. 03. 31| 2
OXFAE 2016. 04. 01
Bl A Al e i Sy
17 (A7) 2017, 03. 31] 2
& A
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U sFael ]

(A1 =]
(e A9
I A 4 59 man-month &% z 39 H 31
uk A} 2,500 4.8 12,000 o3& 40% 19
uk A} 34 2,500 4.8 12,000 o] & 40% 17
ESE 24,000

R R

[A 14 -]

T W T4 e I = 4 =4 H] 32
ILEAEAEA ob=1d, 30x30x30cm | 7R 50 150,000 | 7,500,000 | 3 &/ 2 A&
AR 2 FZF7 SL13015 N 10 350,000 3,500,000 | 3|/ A2 o4
ESH(RE) ¢ 38cm 7 10 27,500 275,000 | S /M2 o F
A ) ¢ 38cm 7 10 27,500 275,000 | | F/HF AZ
ANERF HygZs 5 105 70 100 50,000 | 5,000,000 |F<1l/7]5]EkS- 747
A 400x900%2,200, 6%+ | 7} 38 250,000 | 9,500,000 | 3HF/H A AMS
v | 30me, 500mkE]/H H 50 20,000 1,000,000 |-<1/71999k8- 478
2 o] g -3-f 30ml, 20007}/ H 50 25,000 1,250,000 |-<1/7154kg- 244

Aok nZofZ-HA] | 125m, 50072/ = H 50 40,000 | 2,000,000 |F<1/719¥kS- 4

U S & w2 10 57,000 570,000 | 35/ A AR5

A A3 9 (F) 25%30cm 2 30 9,000 270,000 | 5/ 2 o2
A 3 ) (22) 18x20cm 2 30 7,000 210,000 | 3 F/H A o F
AFrA=4 55 /A E AE | 1 |1,000,000 | 1,000,000 |F2/7158ke- 244
AAFAEH 55/ E A E 1 [1,000,000 | 1,000,000 |-7<31/715]¥kg- 244
N7 &=4 55/ E AE | 1 |1,000,000 1,000,000 |-<1/713¥k3- 44
TE OMIZE(S), 1007]/8k~| ¥k~ | 3 300,000 900,000 | 3 ZF/ A AR5
XE OMIEE(A), 1507]/ 8k | vk | 3 250,000 750,000 | 3 /A AL
FE - Z | 100 10,000 | 1,000,000 | A& 2= A 6|

27 37,000,000
& A 37,000,000
* o7l dER Hysie A9 vlagd ‘dERE 1Y), AGdE ()2 HE 7]A
wx H AT = AMR R EE FAH SR A
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[A19 & ]

T < T4 @49 | T [=eds R v 3
Eppendorf Mastercycler
] PCR Nexus o 1| 9,000,000 | 9,000,000
2} A ) 9,000,000
27

HHE (673) M | 50 | 30,000 | 1,500,000
AR (1kg) A 50 10,000 500,000
=% A 871 (%) a2~ |10 | 200,000 2,000,000
== AS &7 (&) 2k | 10 | 150,000 1,500,000
Az (1*40m) 2 | 30 10,000 300,000
dAEYE FE (45ml) o) 30 50,000 1,500,000
EEETG) (25*30cm) g 30 15,000 450,000
gl (%) (18*20cm) & 30 9,000 270,000
REETES) (25*30cm) ) 30 9,000 270,000
REETTEN) (18*20cm) g 30 7,000 210,000
Hol¥ EhE (30*200cm) = 30 4,000 120,000
FNERA (100L) > 15 50,000 750,000
LZ A A o) A (0} A E) (40*40*40cm) 7N 10 | 150,000 1,500,000
ZEASA o)A (o} 2 Y) (30*30*30cm) 7N 10 | 120,000 1,200,000
7 efol (&) w10 60,000 600,000
XE (A& 2lcm) 7N 300 1,000 300,000
TE (A& llem) 7N 416 500 208,000
o e (500ml) 3 20 15,000 300,000
% (1*15m) = 20 5,000 100,000
Aok | mgha C (500g) 3 10 30,000 300,000
E IR E] (250ml) 5 10 30,000 300,000
A =) ethyl isonicotinate (500g) H 1 550,000 550,000
methyl isonicotinate (100g) 3 3 130,000 390,000
methyl anthranilate (100g) H 3 730,000 2,190,000
ethyl nicotinate (500g) | 2 218,000 436,000
carvacrol (50g) B 5 380,000 1,900,000
methyl anthranilate (100g) H 3 730,000 2,190,000
cis-3-hexen-1-ol (50ml) 3 3 150,000 450,000
methyl salicylate (500ml) 3 2 180,000 360,000
polygodial (10g) '3 5 170,000 850,000
thymol (100g) '3 3 22,000 66,000
methyl jasmonate (52 3 5 160,000 800,000
cis-jasmone (100g) H 3 110,000 330,000
dodecyl acetate (500ml) i 2 120,000 240,000
Thripline (10lures) = 10 | 120,000 1,200,000
EnE ¥E (1L) 7N 100 5,000 500,000
47] XE (1L) 7N 100 10,000 1,000,000
=3} X E (1L) 7N 50 5,000 250,000
E2zulg] X E (1L) 7 50 5,000 250,000
2 A 28,130,000
3 A 37,130,000
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[A29 & ]

T e T4 @9 | TR l=ods =9(4) H] 31
USB &ul7 17*118mm 1 9,000,000 9,000,000 | AE)=ZE
7ol e (23) Fglgi“ﬁo{}‘gnM o 1 7,000,000 7,000,000 (f}f;ifj jj)
o1 77]| Data logger - 7 5 500,000 2,500,000 | ArsEtH
ZFA) 8]
ZA2YEFIL 68*80*185cm = 1 3,000,000 3,000,000 A 7R
AA=SAZ7] | 815%746%¥1046mm | T 1 7,100,000 7,100,000 | thA|Ho]xA
a7 28,600,000
Elo] 60*72*128mn 7h 10 22,000 220,000 | FF = FA
Az 750*450*800 N 2 600,000 1,200,000 | A& /A
TH AE T - 2] 1 3,000,000 3,000,000 |HAA2AH A
FE - o4 90 9,000 810,000 | A212= A4=j
ZHA oA 1.1¥3.2/22 m N 20 500,000 10,000,000 21E Ay
Aer Eb-g Ak 900%450%1600 mm | 7N 3 1,200,000 3,600,000 A7 A&
2 | golA s kg kg 1 4,000,000 4,000,000 A A5
A F.1]
ShE - 2] 1 1,000,000 1,000,000 A& Ay
ZEASE7) 4L 1= 10 100,000 1,000,000 A A
ZLSAF87] 10L L 10 135,000 1,350,000 A A
A7 2} 575%360%140mm | 7 50 12,000 600,000 21& Aol
AS ARE - 2] 1 1,000,000 1,000,000 AR
27 27,780,000
& A 58,620,000

* Fej7lddol d=

=
HlaLghel = AbE8 =

kok
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2l AFBAF7

[A] 14 5]
TR AU S =9(9) H] 31
-l F 121x100,0009x203] =2,000,000
O =Y EHoH] -2 9)F 121x100,0008 %103 =1,000,000 6000,000
-AF 3¢1x100,000¥ x103)=3,000,000
O ARF-&3FH| A4 £4, EY 5 400,0008 x 53] 2,000,000
O 7171-81&9 Y- 7A H&
O 3] ojH] 30,0009 /<1 x 109 x 53] 1,500,000
O FAFYY FHHA 2y
L 9,500,000
[A118 &1
TR e hs =4 () Bl 3L
_ Aol E 121x100,0009 %103 =1,000,000
e) :___r_ilm Z;(].Oq ]:]] H ’ N ! ’ 2,000,000
= ~21F 291x100,000% x53]=1,000,000
O APE-L3Zn Ad €7, EY 5 300,000 x 53] 1,500,000
O 7171-81&9 F+Y-FA H& -
O 3 ¢n) 30,0009 /¢l x 5% x 103] 1,500,000
O ATz AAH Ao 10,0004 /21 x 59 x 103] 500,000
& 7 5,500,000
(A28 &1
TE AU S T4 (™) H] 1
-A ol F 200,000 x203] = 4,000,000
O X]— H ==} y g y y
= Ee -A91F 150,0009 x103] = 1,500,000 5,500,000
O AMF-83FH| ARREE3F x 14] = 1,500,000 1,500,000
O 7171-81&F9 Y- 7A H&
O 39| 3] 9] H] 300,000 %103 = 3,000,000 3,000,000
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