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SUMMARY

I. Title

Apple Moth Monitoring System Using IT-Pheromone Trap: Development of Remote Communication

System

II. Research Purpose and Rationale

This study was focused on development of a remote—-monitoring system on major
moths in apple orchards. Fusion of IT and BT technologies may allow an automatic

system to monitor insect pest populations.

III. Research contents and scope

(1) Development of a remote monitoring system on major apple moths using fusion
technologies of sex pheromone, bio—sensing, and telecommunication

(2) Development of a user—friendly web browser to retrieve monitoring data

(3) Application of monitoring information to agricultural practice

(4) Patent issue and commercialization of IT-pheromone trap

IV. Results

(1) Development of IT-pheromone trap by attracting a specific insect pest using sex
pheromone, sensing using a specific IR sensor, and telecommunicating using
CDMA.

(2) Development of application techniques of IT-pheromone trap to monitor major six
lepidopteran insect pests in apple orchards

(3) Constructing a web server (www.it-trap.com) showing real-time monitoring, daily

or monthly monitoring data to each specific insect pest
(4) Establishment of an alarm system to alert farmers to control a specific insect pest
based on IT-pheromone monitoring data. The decision density was derived from

relative capturing efficacy compared to traditional trap data

V. R&D Achievement and Applications

(1) Each one publication in local and SCI journals
(2) Patent (# 10-0982563) issued in Korea

(3) Certificate of Green Technology

(4) Transfer technology to Industry

(5) Commercialization/business - a total of 192 IT-pheromone traps were sold up to now.
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A 7AIT =28 Ex) A A AA

ot

1. 201 DL|EE HEE EYZS 0|5t E&50l&LIEH(Grapholita molesta)?| S
McH 24

[T 29f]
/\}ﬁro of A3t E ESol Ui (Grapholita molesta)S oz o529 s A WA A3t
S ITHRZEER (NN 53 10-0982563)0] & el 94 A #H=28 ExS o o 3
WAk BYEHEA T DAt AF5e 4590 SAFAY, wwd FEE Harr]o] vrd
2010 o= 6¥9 27MA SAFHAZ7I7E AdHE AE AT 5 Ak o)y AxE A
Age H9 2 HE2ZEYOo R A5 HYE o] 7} E
[e]

ofo
Ol
L

01 r
e
oy T
ed

[e]

N I
EfE dudom st N2 g o Al wjAste] Hgobaiby 45 A
w2 HA EAgA7E 582 debgeh aEu A9

= e
BUE Y B 28 Wxe] glo]
A RS Aol B udrh ¥ AT TARZEERS o §ste] Baolehy F9 2y
o A% 54 wA

18]

Aol Fo kR dflE e AR R S TrEske sl S oty (Grapholita
molesta)™ E<o} A 2 Wik Carposina  sasakii)©] F& WA thato]l o] SItHAhn et dl.,
1985). #H S0 AbdpelA A Amrh Frlste Sgokeup o s Q1 AAlE & AL
Azt A ar AtH(Choi et al., 2008). HFsokeU S oot E vl XSt LY #¥ B IF T
A AA FL FHg AR dy E¥3v(Yokoyama and Miller, 198%). Tﬂ‘%ﬁ}oﬂ/ﬂ“
1990t FR7HA] F2 ejFoz s A dgkont 20000 EukE-E Abte] F2 dF

2 FAauglon wWAZE 228 A A4S e dsle AeE HuEAvhi(Yang et Cll-,
2001). 53] =% wE HHE UrY X3 BoA desta, AT FES Beok, A,
i, w3 A5 At 5 VF sz AERE Jheisky el #eld Aas AR 7t
st dAsls o WAle] Fa iAol Har vk B 9= Atglol A W AFAle] g
Agd dde o FAFE FHHoR WA E d oAFHRES 7hEAl7I AT (Pree et al.,

1998; Borchert et al., 2004).

Fobeibge W Ewe] AR %ol Raistel B O FojslA HW A

Sol ol f1A, obs] ALAGl we HEolerhel WAl BEE 49307 ArhRice et .

1984). Wb Bsohaibye EREoR WA/ AL 4F W8 AYNE dSsa 2
s}

gy

g o] F3lete AHE AT dFste Aol WAY Aes Eolv Ao dvHKim et
al., 2004).

EA 259 2As EYHPsE b AdHEE Efo] o] &3
of WF A#ze Aol wEHI(an et al, 2001). A=z i
7Z8-dodecenyl acetate®] TE7F 96% o] A5 fFdHo] E9kal, oo uwg) o] AR *
HEES 2oL 383t 7lgwo] My o] 838 HAAHATEKIm et al., 2006, 2007). ©]
Hgk o)A AR 2AAE o83ty Al dAEE Ssokeudts dF EUHHES
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I 43 A BV A7E 4-9E Alelol BEFATHKIm et al, 2009). o]#H T S LA AF

vl HEdoM s fAFEA UEhYE Ao el tHCho et al., 2010). ©]¢F o] A7)
1 2ge A Aol

ES qHom W fASA UEU, Q3 A0 A7k wagke)
A e Acw BaHel atm Aepd of dFd W@ mUEWe & THTH(Park

3 QY (Jung and Kim, 2008; Kim et al., 2009). A4 HUH o
2 AFAA = vlo] QLAIAM & TV =] AXT| e AHZEo|g=
ol e 7les HEskel 90 EYHY Axds Jidd ITHEEEH(EE 53

= A Cay
10-0082563) & ¥%ohii obs] A At 4FE BUHYSE o Agsale. ol & sl o
B A A9e FHoR 347 RUHYR ou] Ag e ngon ARHow F 430
o ITMzEERS A8ad. E AT Ave A8 FARUHY Astle] Biolii
o obe] WAl mUEYS] 48% 5 deg AN Atk

[Zi= 2 W]

Booleyd AFEE 2 HIEEEY. HEooleuydty AYEE Aiom &
78—-dodecenyl acetate, E8-dodecenyl acetate, Z8-dodecenol (95:5:1, g/g)& (F) L
=9 (Gyoengsan, Korea) Al3Fs ol&3skom, o] sitEel +xte 99.5% ool

wing trap®d #H2¥ EfLS (F)adolz2E AE(Model No. 50106)S o] &3} T}
ITHAZEEY T2 F4. [TAZEZEHS A Al F=2 Uy Sgoleuiye] Ad=E
= Efete U5, 29 A g A71H ASE BT AN, 28a 28 ASE
Adshs BAFZ FAEAJL. FA55 U9k wing trapol A AFE-3 5L AP ZES HA)
shlth. A= Tl S FA g5 AdE o)&ste] WSk Ay Ao FEFE
SAY F e TEHo|e=E 24 AT SA WHE o] EF =qiE i, 39
As AR Adste] TEHole = S HStS MSAZ|IA Hol £9 AV|4EE EA
A HIAh A= AR B AVNEES THV]E Toto AEE SESHY
mfo] AR T A 20 Hdste], fFe wWEe AZFE A % 22

R4 (CDMA) &
(@)

(WM800, 800MHz, M2MNET, Anyang, Gyunggi, Korea)2. (www.it—trap.com)
of dEA A
9E IT A28 AR, A Fo] F 4399 [THAZEEHS A HFig. 4A

2). 471%= Agel= & 9tE oF(6w), olH@), ), Aol 242 AA83A

Hu
>~
>
)
|m

= A%l F 1201E F3@EU), A, e, dHad), @), =4

AR 1Dl Z42E XSG At A= 5 9iE B, H2D,
S 2t A E FAE AddE F 13WE AAdd), =0, B2, 3*&(1
17 = 7 AAskald. 7%}5 v Aol wl el Aol o
o] & AL YA AL BE Aby} H5o] A8
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A5 B4 IT A5 BUHPE S 475, A%, das, s3% U1 A9 72 Ef *
Ao 49 Zwold 69 T/ 9 TYFS ARSI &= 99 E HuE o @9 E
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100

Fig. 1. Phenology of
overwintering populations of
Grapholita molesta in three

years. Males were caught by

a wing type-sticky trap (solid
m- '3 -‘.m . .
. 2 — — line) containing a sex

7 14 21 28 35 42 49 56 F3 ?D 77 84 91 pheromone. Except for 2000,
2009 |

o

95 monitorings were replicated
i three times in three apple
orchards,  Andong, Korea.
Details of the orchard
locations are described in the
Result. Average temperatures

(dotted line) were obtained

—c—Mean temperature (¢

—Log (Males caught per trap)

-0 from Andong  meteological

YT ) O | R I

T T T T T T T T T 1 Site,
714 21 28 35 42 48 56 63 V0 VY 84 M
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Fig. 2. Comparison of total male captures of overwintering populations of Grapholita molesta
from April to June in three different years. During this period, average temperatures were
estimated in the monitoring places described in Fig. 1. Different letters above standard
deviation bars indicate significant difference among means in each of male captures or average

temperature at Type I error = 0.05 (LSD test).
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—— |T trap
< T trap 2008

10 F

-t

[ Apnl ] May |  June | Fig. 3. Comparison of

T T T T T T T T T T T T 1

7 14 21 28 35 42 49 56 63 70 77 84 91 remote-sensing [T-pheromone

e |Ttrap trapping an with a
- WT trap 2003

commercial wing type-sticky
1on trapping (WT) on
overwintering populations of
Grapholita molesta from apple
orchards, Andong, Korea in

three different years.

Log (Males caught per trap)

[ Apil | May | June

714 21 28 33 42 49 56 63 V0O 77 84 91

—— |T trap
<o WT trap 2010

100 =

10

T
714 21 28 35 42 49 36 63 V0O VY 84 91
Days after March 31

O

ITAZEEN S o] &3 Ax3 oy deAd 28 33 2UEH. o]4felA
U

MolE ITHREEYS Hey 7%e Andon wo}oq 3718 Y (Fig. 4). % 43
Yol TR EEDS Heolatpe] washs Aute o) 359 Ade 2P0 475, F
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Fig. 4. Monitoring of overwintering populations of Grapholita molesta using remote-sensing [T
pheromone traps in different regions of Korea in 2010. (A) Development of the 43 IT
pheromone traps in four provinces. Details of trap places were described in Materials and
Methods. (B) Overall pheromone of the overwintering populations with reference to average

temperature.
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