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Abstract Management of pest relies mainly on the use of insecticides, which can lead to the development
of insecticide resistance. In particular, thrips species are notorious for developing high levels of resistance to
many types of insecticides. We aim to establish a web-based platform to provide farmers with accurate
information on the insecticide resistance status of thrips and recommend optimum insecticides for efficient
management. The platform has been designed with a high degree of user-friendliness, utilizing QR codes for
data input, processing, and visualization in a responsive web environment. The insecticide information platform
consists of an administrator page, resistance diagnostic kit result input page, and insecticide resistance map.
The administrator page allows users to configure host plant, pest, and pesticide information for platform
utilization. Kit results, based on the RCVpW(Residual Contact Vial plus Water) method, provide information
on pesticide, and these results are displayed on a map for regional analysis. Therefore, users can make more
informed pest control decisions tailored to their farms, effectively preventing the misuse of pesticides.

Key words Insecticide resistance, Web-based resistance information platform, Resistance map, Thrips tabaci
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Table 1. Description of the function provided in the platform by user type

User Type function Description
Insect management Register, retrieve, modify for insect information.
plant management Register, retrieve, modify for plant information.

Administrator

Insect-plant linkage management
PLS registered insecticide management

Test kit configuration
Test kit management

User management

Register reseult of test kit

Register, retrieve, modify for linkage information of insect and crop.

Register, retrieve, modify for information of insecticide whixh regis-
tered to PLC.

Register, retrieve, modify, delete for test kit information.
Retrieve, modify for information of test kit registrations and uses.
manage user information and permissions.

Retrieve information of insecticides which require attention to use by
registering result of test kit.

Test Kit User

insecticide resistance map
test kit manual

Retrieve results of test on the map.
test kit manual is provided by pictures and video.
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Table 2. Definition of Entities

Name of Entity Description Super Entity Determination

administ zone_info
cd_sub

member
member_role_group

Administration zone information
Code for insecticide type

Member information

Linkage of memeber and role group

pest_info Insect information

plant_info Plant information

plant_pest Linkage of insect and plant information
pls_pesticide_info Information of insecticides registered to PLS
role_group Code for role group

test kit config test kit configuration

test_kit detail result of test kit in detail Super Entity
test_kit_record usage record of test kit Sub Entity
administ_zone_info
administ_zone_cd
;nnig_::;ecast_zone_cd odeib member :
kor_nm main_od nemberanunf spatial_ref_sys
up_administ_zone cd sub_cd id _— §
obj_num i pw
polygon stbscdinn H member_nm auth_name
mid_forecast_tmp_zone cd Cl Rl i enabled auth_srid
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Fig. 1. E-R Diagram of Insecticide Resistance Platform.

pls_pesticide_info
pesti_no

pest_cd

plant_cd
plant_name
pesti_eng_name
pesti_brand_name
pesti_kor_name
reg_cpnt_qnty
fish_toxic_gubun
indict_symbl
dilut_unit

use_yn




364 Aas| ol - Mg

2R3
o1 gl AR} Zho] KBTS el
£2 AR 8 BYAE ol gl ol ATIIE AL

et

tol A 237} 75 sl AREA) H)i
3

o <> [m
o o

HolEl 2 Heolo} A
ol AAS Slsiie =21 el dolg &
9 2Asiok @t dole] male] 3

=
A, BAZE 9o o] FoM £42 HAAHY

A
€ 58 He 71 71EA 99E RE R 2ol
& = AtH(Chang et al, 2014). SFAIA Y JH ZHE4

HHE ZE 4F 7152 H2s] 918 E-R Model (Peter
Chen, 1976) 7IRFC.2 tloly 29| A 2]}t AAE H& st
Art.

JEEE $402 E MARA g 7o HH, T
oF 3=, 39, 3l A, ST AE, AE = B,
81%-2H=, PLS 55 ofA BH, A3 257, WV E 44,
AHdz AR e, AETE AR ooz gsisitt
(Table 2). 7} SNEJE]S] M- &40l tigh 2k5 e Aol
AEE 7] 7]87] &4, #x7] £/ #7115 E-R Diagram
° =2 B chFig. 1).

50 olE{m o] A MA|
AREAL BPHS AWV E A3 Y, AT E A3 &9,

Y
B
(1]
a

-

MZEL - Helg - OIS

A A, AINE ol g4 AFOE THHALL.
AWNE 23} 9 SHHE Y HFUE LR
7E A%E Qs /152 AU AF B A9
sl 3l o] i Auv|ER AR ok BAE,
AWIE TRUEE AY F UIE 55 o 19,
217) The APy FAsE op SRl 7]E) At
2 5e 8Y 50 A8 8 $2 9EY 5 vk weF
A He FE A BB 200 A2l £44E

i
i o

sk, e w7 AR Y A

Aow ARfEZA 93] FH

i o oot

-
b4
(o
=
N

oy
(o3
fr
N
ot
o
i
Ho
do oft o

off 8 2 rx J
o 3 Lo
rHON

oy

do
o
1o,
- wj
ne
R
S il
o
o,
o
2
rr
i
>
4
:“

’J 3t th(Fig. 3).

A F 7 sEeg Ak
&S Abbotte] B A wt AHE
| Asked (WS, 1925) 28 =2 JeRdth(Fig. 4). 3l

HNE 2} 8

L
i 9

N Tl

N
to |m ™ tlo 1 rlo 1@
b
2
B
o
ol
ol

o . lo

o
oo =

O§>I_{

5

2,

A F7E B ask AR BREe] A 1
Jetol] SEAJETH ofAl AR Addtoll= i slE 2
AlEH, s FAlol] e Al ARE AlEeh]
Y & PIA BA 28l (psis.rda.go.kr) o2 A

S OFA 5% ol BT T HA

S LN g
rlr OH- o, val ﬂllo
ol

ot v ke
r,
ololv

s
u
Iz
i

LECTEC

)23-09-05-002 s sl

AtoetERtde|TE

AljEa EREECTS
18 10 15
5 91 710) AFS/EHH S 4B HOIZHR.

Fig. 2. User interface for registering result of test kit.

o

=]

[l
<

e
o2
J

3l v

stgAl v waEs -

S2EHLn= OfjotHEIAIZ 00| £ 22|
20 1 0

20

Fig. 3. User interface for farming information.



SAdel dEM MFgd 2l gt EElE S 365
T | E Zatskol
100 o
90 90
§ 50
o 50
25
|

Ar24 2|7t
2ok
o ok 14
o ooRElHRO0E @ | A
A=

HjojZ el &30 Y

=

AHEZ &H| 70|82

=i

Fig. 5. User interface for caution when using pesticides.

g 72 O 8lF 2 FE) dist 5 ARy 5o A
H7} 3219 oA =2 A4 thFig. 5).

BIH Y A% SRo e A% 23 ez A2l o
JEES Awe] TAFOE A ARE WY 5 U
% Sgek o] B Aws FELET worldd] w73
A%E BEAUT AGe &, A7, FREME TRl
glov), 71E Az Azl 7} A el TAHES sk,
A% S A5 e A e e AusEe A
g 9=, e, 4%, PR TR} 188 237} ks

SlTH(Fig. 6).

o g,

(o

Aol vehke 499 5} oS Aesh Qe
E g 2% 98 982 998 5 ok o1 A< de]
EF 2N 33 A s 23 EEE= 38

ERfH, /i Aesid 72+ A
S Fo7t g oA ARE BT & Ak(Fig. 7).
HYat 3Ee AY F=
5 dF &g, PLS 5= °H4 , AT E AH, 2]
E ust 7], ARAE AR A= sk
35 A= A B e AE S dEe A"

= (e}
FES

&

—L
=]

OF Qr2tEt AT 0|7}

=0,

SO S|E, 2AIQ] EtsA B
20|, 012 F, YALE 0l|0H, oOHE Oof O ollo| B M| 225 95,
HE R AP TEHSE B

T El
oLEII 0O

oo

or
g
2

55 M HRE T
kel fIXS s%,
S ARAo g 2
. S} gl YAS 55
PLS &4 JHE

H e, 5, 2N, 259
&, A8714, Al A

o

ro =
®

o o
ol

P

e

2 1)
i oo 1t

ofr

ol

£

2

ol

.

BN

o

w1y
ot

o
AR
ol

)
_O‘L
g
oty
5=
o

(Lo T
%0 rm

o, rr

=5 ol

of J’m
o
L

ol >,

4
o &

o :l Mr B

£ of
)
ol

ol

19,

ofr
ol
2ot

ofr

Ol

o 2
— oX

£,
=
o

o

rr

a

159
oo gy
>,

do 2 ¥ 18
4 £
Ho
fru
a0
(=



366 UAs| - olgs - MBS

2 — - —_— FrT THEY
£ 3 |
FIENE A= ¥ 2l 2 J X [oX-F %]
a2 Ty ' SR
WESTEE] v nE2 i a2 A e HitcySd

rol
=
]
ox
e
Ofon
=4
Pl

ol

f {
== " ks PPE @mg,,_r,ﬂ-"' . :'\ X4 A
i s e 5 ossuN - 3 O
_— L _eman CES T
"l 1 o =) 7125 s o
S i o » o
22\ e Ve N2 - 204 7
= =) L shosimad SEeay (A
& Tcm" e 7N, O ez 51 c =Rl 5]
as N g opam , 2 ‘
ey 5/ @9;%_’ OMET Aoaun wuz/ . Gz A e
254 £ ‘;\““U il o (1] (o] »
110] ol O2YA QazA & 4 e
Huy-sus Buy-roys =2 5 YA © [} | iz
211714 o CLEP o ES
A OuAl
e 3 9 ® R |
qEs URE ) ‘
15 ] ame ® Al i
oy % @AI (il 7 a gop / ’
] b (1] R 492 |
@A = aFF Sefit ‘-:a oazy
e 23 _ 2
Fig. 6. User interface for insecticide resistance map page.
UCTIE Zap=tol AWNE 47 A2 sloxe AWES BFela =
T — D1 8% 5 Ak 3 gue] AuEAFe olgstel B,
e | A A A St A 55 35 g
=l=s 9= dArlezt HES ==y Hx slHe TAE
M2 302 - TH2023-10-18-001) 2023-10-18:27|= 3144 7IAtS j/\uw‘ A E;tf o Hi“oe T;“ A j‘:“ol;/l];
I Al 371 =
IhE 2 - TH2023-10-18-002) 2023-10-19:27| S SHA| 7|45 dadapt ddside gees do QR—T# i
IhEafEe - TH2023-10-18-003) 2023-10-19: 37| = 3H4A| 7|4 HES F21 QRIE=E At Whgsle Zo] BAH=
THE Y - TH2023-10-18-004) 2023-10-19:27|E SHIA| 7|45 o], o] oA AT EY FfF HITE L35 Aot 2
T2 L2 - TH(2023-10-18-005) 2023-10-19: 27| = SHEA| 7|45 Ho= AY FIFHE AW E A2 A9k MEZ Fof
o Ak LAt A AAHE, BHSE 4 F L 55
MES dds A|Esl UgEn. W 52 wES
F27) A A E R 93l e QRIE A HE
0 2 AesHA A BHNEIE AF YFIR 19]E
» ' X E A3 JEFo R viE ddEE QRIEE AXo| 7hssit
: & v AINES B5e AF 30 S50l QRIE, 8%, %
: B, 3k, O 59, wdo] TAHN AWE A%E
o QJeslo] Ageke A2 1 0% A8UATE drjo]E B}
(Fig. 10)
Fig. 7. User interface for retrieving analyzed result each region.
Hees
AH7E A4 shoM = AR alF Aol 53 8 SR AR Heloh AR 235 9 ofZA A

dolg JAE F= ARAF dEuol~ S HdsH,
) AEEYE AR 83 HRE 948t of Z]FA 0] A0)
7 9 27} APt 715S 5E51Y a2 AxnE 2l HEsa Fof
7Vs51tHFig. 9). Adsls 9L 3t} 28 Re A2 B AEESHY A




SHE HEM Mg 22 @ofgt

367

il
jul
o
i

AL @ Logout
Home / P 2
239, Yve, 4ETE Yo a‘%qg%
Hae 233 459 28713 Heee | a%
52 ot 22| mgaee| 2o 6 40004 @
T o1 3 30008 °
T Chlorfenapyr o1 13 300044 °
EEUEL Emam zoste AR 6 200084
R Spinetoram EES 5% 5 200084
mg e =2 5% 28 10004 ®
TEAE Holz 10.26% 28 20006 o
I = Hfs|op 10.26% 28 200064 o
P ez 8% 4 20008 °
T 215% 6 200084 °
THEAE Emamectin benzoate 2.15% 6 20006 o
Emamectin benzoate 2w 6 2000u4 o
Emamectin benzoate 5% 6 40008 @
DhEAHE Chior 01 130 300084 -
Ty Chlorfenapyr gy o1 13 3,0008 °
Emamectin benzoate 6 20006 °
Chlorfenapyr 10% 13 30006 °
TR Chlorfer o 10% 13 300064 -
Taagge Chlorenapyr 10% 13 300084 °
T Chlorfenapyr 10% 3 30008 ®
- 203 4 s 9 Next

By
Home / AEslE &3
etof sg2 +2 A
P oo o o]
OpHElD|Z2|E Acetamiprid ° g
P Cyantraniiprole ° a
Chlorfenapyr o a
Emamectin benzoate ° a

Lo HNTY Y ENE BAAL  Logout
& - 8 mady 2z e Nothing selected
S E>S Az | opMEm) AfoletE ez
o T 500
°
g °
mage °
avg 50.0 50.0 50.0
max 50.0 50.0 50.0
min 50.0 50.0 50.0
1 Next

Fig. 10. Test kit management page.

(@It reqﬁest @ Model .
Browser call @ @
all

(PC Controller

Business |~ |
result Service |e— |
@ result
result )
(® ®

2

Database
Access

Smartphone)

Database

response :
9) reference .
©® View Entity

@

Fig. 11. Flow of Spring MVC Web Module.



368 =

>
lon
o
02
+
Fk
G

>

A, F& Bl dAg oMEE T Feof d4€ HE
EejollA AefsiA "ot 2k HA-S JIDKRE A siaion,
PostgreSQL DBMS®} SQL mapping 5= 93] MyBatis
3.4.4 WA (http://blog.mybatis.org) o] B2 & -85}

lﬂll

2i2E W 2Y
Aoy Z2a
o) FYF APz
A A 2o}y
HolA] Fol

14 7y
o 3
Hol 29 BP0z AgdHw
Stk A Ju EYE

[

e
25
e
z 59 4 )
Ielsh Ay A dolels
My Az Eo], T2]il MR
Z%3], *

X 2o ﬂo 1

74, 2 5 Holy AE 2

dlolguo]A M E T8t Aejshe ofZe|A ol A
LT ESJO|E F5I3ithFig. 12). SH9E S oS
MY, AZEo] F Ao 283 FeE FUEolA
Xﬂ““o}* TSt AuIAE Ak 4] ol glo] 83

4= 131 VPC(Virtual Private Cloud) W2 Z@&<l 71
o] YIEYA F7Ho & AREALe] Ao wat AFEA 74

& F e T e VEYAY =Hor By
Foll 28 Resources BAIE &= J= AHIEE 4
ATHFig. 13).

e 7MEE B2 458 HXE /¥ Nginx
(2023)5 &gst9om =HQl 491 kresist.plant]19.krZ
HEsha 722 AW ] (localhost) ofZEA o)1 AW E
13t Hitp Proxy 715& &&

mEL'i_H
4 =

E -
Agshe 982 99

Fig. 12. Web server configuration.

Naver Cloud Platform (VPC)

=

Browser

Web Server
(Nginx)

Internet

Ul Bootstrap

Application(Java)

Spring Framework
WAS

Application Server
(Tomcat)

DB Server
(PostgreSQL)

Fig. 13. Operating Environment Structure of Cloud Environment.



S JEH MY 2 @E SSE

369

jﬁ.

= A0

Insecticide Resistance Platform with Cloud Environment

Basic Information Management

Test Kit Information Management

Plant information
management

Administrator

Insect information
management

Test kit Test kit issuance

configuration

PLS registered insecticide
information management

| Usage record of test kit I

(Agricultural Research
& Extension Services) ’

Test kit Test kit Test kit
configuration result issuance
information information information

- B Plant Insect Insecticide
Database information information information

00O

Test Kit User
(Farmer, Researcher,
‘Agricultural Extension Officer

result of test kit

% Register the

secticida

alculatgs

Retrieve recommended
insecticide information

Table and map
of
insecticide
resistance
information

rate 00

Retrieve insecticide
resistance information
by region

Registration and Retrieval for the Result of Test Kit

Fig. 14. Goal Structure of Insecticide Resistance Platform.

a9}, wst Akaxu Rl e Wz RS AR
2 A9l SSL AFME AHgE Bt m— slof shmz
IAule]l SSL ¢ ﬁH—E— AHEs] SIAO|ES HTTPSE &
T U= Nginx ZEA] AHel| SSL QI5AE 48515t}

fze Aol Aule ¢ Aeoliz 28T & 9l #
S Ae]o} #E DB 23] 5 I 2A& Ashks 7]
o5 FYIG ARATL B pAE F8 240] S o
e =288 ) ﬁﬂﬁ— ghEo] WL o]

o Sl
L
flo

55

L

ARgARe] BElgAo] dds)] Fe JTS
AR OZ 71 Bol AMEHE ¢E*é € Z" ool
100% = A} SRESZ M9} AFsle] M 4
A= Ak S Algste] Ak A Ho|A|ef AutE A
Ay cfEA IS AT F U= S AlFsit

DB AHE HolH RdS 5 3o A =310
tlolefuo] et dolEle] gl HolE, AHE vHEo]
A A AR g A 2 A=A & F e
7TES Algste AHZ A AFH 753 FAY o]
EjHo] 2 715-E B 3]-8-51= PostgreSQLE &

o
Ku)

g8kt

2% Y 0%

o A AR FAFS 57} REJOR YA A B
o BA A et ks Es A oA A
P92 A8HO2 BYHIA TEHAT AN A

Ao TR oldE 2 F8ak AR Aulag 2
o3 o Aug AT
A% He2 7pAlsksel Ao

AT Fo] ekA AR .
SR AR FYEY AH A 2 S oy 2
2H9-E Z2YZ (Naver Cloud Platform)ol| A Al &sle Z2F$
= Au) AN2E FEAUT. FAE 14 FoA 72
+ kresist.plant119.krZ FA3IAL o] &A= <l
oﬂ/ﬂ PCU AUEEOZ ¢ HEZAE B3 ZYZ o]
o] 7Fsaft.

ENFO] ARAL Aghe FE AR} Thol Rl ]
T Ak o FE AFS S8 e 4
£ PLS 5% o 59 sk YolRIE U
HT T UEE s

7kl X7 ] ’\FQXF T2 A7, T AR A
FRe 5o TAUL AWIE A8 5 A3t g2e 7]
Eo] Foj® AT wt wHEexl QR Z=E ARt
7} ZmEEOE AT BAEOE W Aol Al
g ol8T 4 Atk 7B Ao Po] opE F& Wl
Relz el 55

FE QS AEES A5 =3 74
uEkE, A, Bl o8 AYs] 57 BEgoe of
A e ARE AT, 4L NS A= S0
om A AYY ARG AT 5 A= sk BA)
& FAREe et Aul2ne Ageta dot 35 8%,
A%, A9 5 WS Sfslel Auag 5+ A fAE 8

ol 7Fsaheg ALt

57} AN Z)usl 2 AR 4oz <lst
of oA Aol W hF Vst B4 AZHAL
k. Bl E FopAtel FH3t AP wgom g
Aejste] RIS Qouk, ool te 1ol Bojd



w aL
ol A2 HIER ARAIA &5 & F 3] o=
AT A o] FAIZF H3L 3

sol @A 97 2 3 %571 5
B 2EY oL RS AUl YA 018 35 o
Al oG- T ARY WL AQND £ Yok

@Al SRR 230 e =g e o,
FF 2L D 5 YT A3 HAE Aol Thsshe
s WS g, A8, IS A e weE
k. A EF BV FREA 3 AFNN A8
F A= S,

o wiEe F9714902 Aol el okl A

ARE APYFoH FoFel Org WA AT

ox, 1

lo it
ol

A

ax

e _1

A7t 7 Ao 7ithE )
Author Information and Contributions

So-Hee Kim, Environmental agricultural research Div.,
Gyeonggi-do Agricultural Research and Extension, Resear-
cher, Conceptualization, Writing-Original draft https://orcid.
org/0009-0006-7462-9532

Young Su Lee, Environmental agricultural research Div.,
Gyeonggi-do Agricultural Research and Extension, Resear-
cher, Conceptualization

Yong Soon Shin, R&D Center, EPINET Co., Ltd, Resear-
cher, Designed software, Writing-Review & editing

Se Jin Han, R&D Center, EPINET Co., Ltd, Researcher,
Designed software

In-Hong Jeong, Crop Protection Division, National Institute
of Agricultural Science, RDA, Writing-Review & editing
https://orcid.org/0000-0002-4625-2268

Si Hyeok Lee, Department of Agricultural Biotechno-
logy, Seoul National University, Methodology, Conceptuali-
zation, Supervision https://orcid.org/0000-0002-0225-0033

24 FFEITAIFANE: RS-2021-
RD009881)2] x]Hof| 3] o]Foix] AAe] dFYYth.

AREE olsldEAA 7t Sl

tle

A,

Literature Cited

Adesanya AW, Waters TD, Lavine MD, Walsh DB, Lavine LC,
et al., 2020. Multiple insecticide resistance in onion thrips
populations from Western USA. Pestic. Biochem. Physiol.
165:104553. DOI 10.1016/j.pestbp.2020.104553.

Brian AN, Anthony MS, 2010. Impact of insecticide efficacy
on developing action thresholds for pest management: A
case study of onion thrips (Thysanoptera: Thripidae) on
onion, J. Eco. Entomol. 103(4):1315-1326.

Chang W, Yeo J, 2014. A study on elicitation of the attribute for
procedural metho. J. Info. Pro. Sys. 21(1):624-627.

Chen PPS, 1976. The entity-relationship model-toward a
unified view of data. ACM Transactions on Database Sys.
(TODS) 1(1):9-36.

Gao Y, Lei Z, Reitz SR, 2012. Western flower thrips resistance
to insecticides: detection, mechanisms and management
strategies. Pest Manag. Sci. 68(8):1111-1121.

Jones DR, 2005. Plant viruses transmitted by Thrips, Eur. J.
Plant Pathol. 113(2):119-157.

Kwon DH, Kim K, Kang T-J, Kim S-J, Choi B-R, et al., 2015.
Establishment of an insecticide resistance monitoring
protocol based on the residual contact vial bioassay for
Frankliniella occidentalis. J. Asia-Pacific Entomol. 18(2):
311-314.

Kwon DH, Yu GR, Lee SJ, Kim JS, Ahn YK, et al., 2023,
Survey analysis about prescription for pest and disease
management by pesticide seller, Korean J. Pestic. Sci. 27(2):
65-74.

Mautino GC, Bosco L, Tavella L, 2012. Integrated
management of Thrips tabaci (Thysanoptera: Thripidae) on
onion in north-western Italy: basic approaches for supervised
control. Pest Manag. Sci. 68(2):185-193.

Mound LA, Wang Z, Limma EFB, Marullo R, 2022. Problems
with the concept of pest among the diversity of pestiferous
thrips. Insect 13(1):61.

Nginx, 2023. https://www.nginx.com/ (Accessed Oct. 10. 2023)

Park B, Lee S-B, Lee S-G, Park S-K, Jeong I-h, et al., 2016. A
case study on improvement of pest control research in rural
development institutions and its implications. Korean J. of
Org. Agric. 24(4):609-625.

PostgreSQL, 2023. https://www.postgresql.org/ (Accessed Oct.
10. 2023)

Reitz SR, Gao YL, Kirk WDJ, Hoddle MS, Leiss KA, et al.,
2020. Invasion biology, ecology and management of
western flower thrips. Annu. Rev. Entomol. 65:17-37.

Shelton AM, Zhao JZ, Nault BA, Plate J, Musser FR, et al.,
2006. Patterns of insecticide resistance in onion thrips



SAEA HEM KMt 22| YR 2SE 75 3n
(Thysanoptera: Thripidae) in onion fields in New York. J. work/ (Accessed Oct. 10. 2023)
Econ. Entomol. 99(5):1798-1804. Whitfield AE, Ullman DE, German TL, 2005. Tospovirus-
Spring framework, 2020. https://projects.spring.io/springframe thrips interactions. Annu. Rev. Phytopathol. 43:459-489.

U280l - N2 - BT - HOIE - OJAI8f*

e Y BB, T, s 2AEE FREAtY 4B s, N erstn SA9E

2 o ¥ ATOE A3A AP BIE A AN FUFE FRAL 012 BRI Y] o) 1S
@}, BYEL O Coded HET HlolEIS] 1) 2], 215} ke T2I2 AR WS ) 139
B0z TEaAT ob A AR BAL AR /5L BelA9) ALeAR Aol i s -

25t el 2L, o AR A%, 1 0| g o Aol slonl, Bl SRS FUE ol8L A

%, PLS 5 A1 502 o] i}, ZhoRE2= Sy 7Nk *357423‘?3 Z el RCVpW (Re51dual
Contact Vial plus Water) S AME-311 0™, 73 A3} 748 YEshd o]o tigh oA BRE AlFatar A= A
Lol FAlEo] A9 AAE IR = Q). o] & v e R TR A9 5] oA A U A =g

eFe e Fofel Qg Aot %ﬂﬂf@}”«] = B e o e R



	총채벌레 살충제 저항성 관리 웹기반 플랫폼 구축
	Abstract
	서론
	재료 및 방법
	결과 및 고찰
	Literature Cited
	요약


