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Integrated Pest Control - Principles and Practices -

Jai-Sun Hyun*
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ABSTRACT : Although the history of IPM can be traced back to the late 19th century, when ecology
was identified as the foundation for scientific plant protection, it has been more than thirty years since
first enunciation. Since than, the concept of IPM has evolved in multiple paths not only in entomology
but in plant pathology and in weed science, and the philosophy has become a firm foundation to the
science of plant protection. The IPM concept has gained wide general acceptance, however, because
of the many-facet aspects, there has been some controversy and/or misunderstanding by the students
and practitioners. In this paper, I was tried to review the concepts of IPM and to resolve the
contradiction between the philosophy and practical techniques. On this line, the historical background
and the concept of economic injury level, which is the foundation of the concepts, are reviewed and
discussed the sampling techniques and the population dynamics of single pest, which were basic to the
rational and effective application of the management techniques. IPM is not a science per se but it is
a technique and it should be applicable to the real conditions. For this purpose, the information on the
pests should be transferred to the producers as fast as possible. From such, some of my own opinion
is presented in relation to current systems of the pest occurrence forecasting.
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Z= 5 374 fE B (Integrated pest management)THe £07F A2 E A7)E AL 30 A
o dolth. EE 1 7|4 WAl oA ANty xlo] 7)x7} FHojok & FA3)] A12E
194]7] Fgkolct. 1 & F34 Faj B ERYY AL siF B 7 ofg} A EH oY 2 F 73l
AE bl 23 g4 B AFsle gom o dELe A ER3she] V2o g Fugl AEE
A HA IPMe] Ed2 @A) 9] QaFo] o}t o pd ] Ulgo) oA o) 7] wFol A}
U 7leAs oz s Edoly 287t o] sith B =L o8} 2 o2 Eas APs)
31 IPM9] o| @3 7|e/d 7H EA)3te A€ siaste] =8 3 o3 SHolA g wd
o] HAHH A= 7ige] 7o) Ha e EILY Jig-& AHsty 71EMEY olE 3 #E
o] stejFoln B A Lo AR S AT ety AH TRAPHT dxHE5E
& =3t o]EUAE Yo T 8% AT WIS =3 h $H IPMY] o] Zoluy AP A AT} o} F-
g LRSS IPML 3&to]7] o] F|&o]7] WEd IS AHE-Els AR 27 9= Zold
of 3l 18]7] SISl E AFERIQ FHA 4438 AEE oot sl dAe} 2 titstE AL
AAAXE FNAAY AR #ZFor7) Fasita A=Y f2uet HalE SAdFE AA ety #
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E=Be(FEF FAAE Ba; Integrated Pest Man-
agement; IPM)2] /3L A 23} AA AL AZslo] &
A% 2T {UIHEAY FEH B o) opr]d
AZheE B84 0, AejAll gk ud 28, A
34 a5 &9, 7iEk FHse] i dF o4
MNEso=2 dast Aolth

"]t California tetm o] Stern $(1959)¢] &8H4] vt
Ao HESHY HAE BHAH o= o] &= RAe FE
g F3A HAE T ol mimAe F digtu
HuffakerZ SAl0 2 Ouj7lx] AEA] ARRo] 2otd
=318} 7, ARgol AE F, AEH WA AF 7
do) & &3y, A} W, 7HE 1E|a v] FRES
s AUR-F 5 8 FAES e R 3§ A 1x
E I7AE(1972-1978), FH ©]& Texas A & M)
Adkisson 257} FEg FEH FAAERD Hod
(Consortium for Integrated Pest Management) 2] #] 2}
ALAE (1979-1981)0] U B M= 1971-1975
W3 1980-1984d 23]o)] A2 =713 dFANde] U
o} UM = 19623 E<Qle] Stern 5(1959)9]
T A @3 =E& A0 ol (Hyun, 1962)
A7 el BH, P BEol} ofele AAH AL
o= Bsta o] Mg B, Ak, AU 59 jFd
g 71234 A7 A8 A9 7ol Hof gk

A HallEg M e Y AL AEE F
T &4 BgS vIRste A 71Edl B wst
AR e 2o wE} IPMe] tigh Q14el T B sy}
Aoigtth 1E<t IPM O] 71E Adells W] glovt
1970t o]F IPMQ] Bgo] AA|FIZIsT= 14|
Foptal ol 1 YRl HFE ATLE Y7 =9
sl A3 gtk FAlol IPME o2 71x] WA 749
o] &-& Kike R Arlde dHHI FYUH olE
2 o} E 4 gy Ao IPMolg= o8] o
T Fol= o7 IPMo]A] Fx9] IPM o]da= T
A e Ho|x Ut} “olde] &L J|esNd
ol TS 2T ¥ oplzt HES Exe| AT
ST

A7 e AERTY] 9o HEo IPMY o
I e/l gist 22F AHEE 5EHo= AFg7t
Ao AT dAE FH3H L 712 NFY oEE
3 18] A 7E7F Ha As AT e sl
Balo EaE T 9ok 22 Bao] AuHoz olg
AR Zale] AREHJAAY BFES A B o=
ALY o] B3 He Agozg Hl) o) i
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o 719" Ao olsdty TES ulelulx] gtk

1. 70y 22| ofAL

s {713 AT 2837 o Al
(Insect pest control)= F& 3f|F2] A1 B3t EA7 3)
it kg o] &3iAth & oldle 2 FAF
Z, AiAI71Y 24 = vujEeES 23S AN
o] JiHe R sfFo] L] oy $AXAE 24
3l S W HAFE Foly] Y8 =AU &
94 sug 1 sed SR S48 Bus A4
aFo 7 vAg o= A= A7)l 7 a9 Wiy
o2 Ag3Prh olw7tA] 9] 3T WAHS AMEHE
WAl olste) RRERCD A FEoht
Aol e 2l g S 2aATIE R
2 I Xy e HuHlsgioh

A 22k AA RS AE3t S {138 A
Ale aW7ER] AR AFA A e FolE 5 gle
ZEstax FHs 48T 3 e, F9H A
Aol M2 A g 181 HFel &gue A3
< 7 A ARk olHd HEL 5] HESH 5
Jolut AFA| 099 WA7|E tigh F3Fe] st
T EHE #4E FRX g AEipt & 2 A%
Ao Mdelgt FHA sl 1o} FE Ex 289
2= ok A 5o EFS HIET Ay 7HA] ¥
ZH8-§ op7|sh= &9 “AFA ABAIUE 22T

a3 f7] 38 AFAY B mEs F2-8
3k 212jo] FolA WA 35 Al FeF WHES
AHAE ) O B} B BN A4S =Y
2 sjo} gtk A2} 195090)e] SolRA AEY
7| ARedT HAeole A BEH A2
IS 71 AA vX e WEFeRE §8HE AT
O] BBIES dhz dlo] F5E 3HA Hew olle] “4
S X 2% HhA]”(Complementary control) (DeBach, 1951),
“Ars ¥eA ¥HA]"(Coordinative control) (DeBach, 1951),
“%3}4 HkA”(Harmonious control) (Fluiter, 1960), ¥+
“o= kA @”(Modified spray program) (Pickett, 1948)
5] Z2A°|t} (van dent Bosch and Stern, 1962).

P FF WAl(Integrated contro)T B-E A5 ¢
ZA& California 8w o] Bartlett W5~(Stern 5, 1959)
Hom Hstnle) Stern 5(1959)& “The Integrated
control”o|g}H= =E|A A2 WA(Economic control),
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AAA 7Vl|4-F(Economic injury level), 7244 ]3]
&) -8-2=F(Economic threshold) ¥ IPM&} o|&aA &
23 MEE =3t Al BAEH olgs &
Ax T 3t A el BEEE WA FHE S8l
Ae © AeA Adel dis 14, @ AT ek &
BzA, @ AEF A 8219 A Fd, 232 @
HEo] Uig Fgo] AL Wz 4FAY FH
Ao MElF o] g Fol FaES FAsITE wet
A 234 A" AT EdE & anrhR e
Aol ERoh= 2] WAlgwe] o8 digh Ji
Jolekar &zlem Stern 5o o] 1 F9 T
g o]&¢] 7]&o] HIUtk

A #F e(Pest management)Th= T2 KA E
o] HE3HE EAS 7RISt o gge IAFES
AL B33 )5 AT B (Protective population
management)(Geier9} Clark, 1966)¢] F&lt] o|&&
ATl Adshe A 71A BEH @3 3 $9
4A7 B4 0 28 Bk Ak KEBA 54
(AEL oA ANT AE] FEDA 9k codeter-
minantg} ol Jsled A4 Foka s WAl
HoAo] o]y} & 2%3F HHH(Autocidal methods)
3 873 80E siFe] Aoy F2ol E-jsiAl WSt
Al71E ' Modifications of environmental qualities)
o] ek shed Aol didt AESH S Hdut
Uk

=g /Ad-L 1965d Londonol| A 7R = A12
2 A 2F8F A Ax A =2FHAeE o71A
339 REL AAANA AT dEe UG
= BA]le] “Control” = ZAo|® #g}(Management)
g Qlzke] 73 o]9e B E AA-S A& FA T
t A& Teiga ) oA AT HEE Y
171 wake g Za-5ta 9le A&A|(Life system) W
o] FrolEA ALRQIES] Q&S FAI8k= Nicholson
o] A& ukg3t Aoz AT A= 9ulE Zte

>

23k AdoR o5 R 3k ROl

Stark(1971)y= 287 A9} 812 Belehes fole
sl ARRsledol okl FAEI e 19721d FAO
o] A 421 HEY3NA F goje T2 1At
Ak

Kogan(1998)9l] w2 F33 f-3jAEde](Integrated
pest management) 2= @o] 8 &3+ AL Nixon
tE# ] 1972 2949] dFuAMA SHR 59 #d

NGk shadl 28 & 119 nS5873993
(Council on Environmental Quality)”} Integrated pest
management(41 )& &7 FHH AA< SR
gol A3t 1960 dthel B2 =971 e M2E
Paradigm ] 232 YT tha 22 Mol thste] o
HHoZ oA Ropxtl & D “Integration” o] of
& 7t O FEAE] i TS A% od #3l
ABES] WA B4 BAFHE 45 2 glo] 23
A ARE3lE A& %3, ©Q “Pests”H FAHFTE,
HF5E, HYrAE, 283 F2E ITF A &
s YES Lo, @ “IPM"2 o2 7HA] BEZo}
o 23 P& @ “Management” T e A9}
AR 2Re TG AFe BATFEolRE A
o]t

IPM 7o) B B9e HE HSolE AEA]
Axde Tosker] gskd sEe MBS 549
F840) FxEJAL Sl T8 WAFHE] AE
= A} ghehy Ao 2l F 23e 2 HU
o 28y o F $FEAU 2 v B2 Tl tig
Axke] Q12jo] o wet AFANAT el o
AE S5t TR AA YA o] FAH A
Ao #ePele Ages T sl

2. IPM2| 7|=7l

IPM 7lge] as}y] ojddlle a)5EAle sfde &
Z](Management) H.Ch= Al (Control) ¢] FAIY ). WA
& 9904 ol Uigt AeZ 19 YA A& 4F
A o] ARg-olz} ALk wvhd #eEF BF GAE 3}
o] og} 7}x] o] 3l o] 8-S W= Ao A
A9l ARA] EXe FAEY RifHviEvE 5
Zoled led Wl #Aele oo i FHo]
Ae 12 BAA £do) gE o e AAF &40
AT O ol E ¥ ANV}t £496 0 B
ME PAFEE 24 FE Fe IR A7Xe=
F2 sFo] FE Ve TS F2AA e H
2P AE BES Bt

Bajwa$} Kogan(2000)2 AF71Ae] £33 ¥A|(In-
tegrated control), 3|4 &-342](Pest management) 12
a1 E3A A= T (Integragted pest management)
Soll g A7/ E Aulska 1 7] E AL
“Z3HA WA e YEA A 818k wAlE Fe g
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LA 35t Al E Fad uo st 2
Z o= AEH WAl HAge] JFE vX= HEF
o2 Noksh FF HAME BEH WA 8219
219H Mol =US ERs= AEH WAl EE
QA EAse AEH 8= 83y’ = Stern
T (1959)°] Aok st

7 &3] Q&5HE Aot FAO AEHAU3)(1975)9]
Aoz “IPM”old UF<] F3|UE(Pest) A AA(Sys-
tem)Z FAYES EHYXI Ae BEF 19 AAT
THE 74t EE 783 Ve WHE A5 EEo] 7}
A AL ko g Fasly % VAT 2xE AAH
gaeE ol3tR JAIBtAL 1 HAEE FAske Aol
= Aololt} o] Aol &0y Ao gk o+ 4
gkl tigt 127t EEEo] YA Fout IPMe] gk
Aoje] 7o) ottt

3 | PR AHoEo] dF-g o= 3 e
ol o)A ol At falEES MATH FBAZ 7}
S AEska o] Holu =l distde A
9 AdE HE3led ool B WAL= #
d WAu| A E e AEH AT ol FxAT M= A
A 7] MES A&7 57 wiEelth
o|R-& A EH oY Fx oA ] o] Fopol] T3t A
7t Pk RS ke AL oflth 53] H29 4
ERE 53] 7Pz BUEHH o A gste] W
oL} FzAulste] (dl: Postemergence herbicide
o] )2 o] Bolo] S FA Ful A7l Utk

A7) 714 A FHAEH 2 /I de] ME oF
3 e AL O FAHAY NIS vges @ oy
7HA] ATl AAEg dd, oju AHEEE HAHS
SPUSE 315 270 o4 YE U @ A A}
slof) gk ZAAA o] @ 3730 g 4FEd @ FA
g9l Aeol 3ol He JAEAR AR © e AE
of wX= F&el gk 1y Folzkal ¥ 5 IATh

IPM2 T3t Aoy £318-2 oyl 7|eEolth
wEhA 1 AAlE QLS Folojof st IPMe] 7]&
MAL “FIWEL FAEAY g FH8ALE 19 F
A YollX ] AESHY FEle FA8AE e 4
A AL nigto 2 FIE NATLEEE 7
A ZtelrEEE olstR JAstaL 1 dEE 3
o2 fA8H7] A X9 Wi e o] JH
o]&olz}t stk
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3. SMEjA2 M
ofF ¥ Wl EASE BFTH I5S SR

= 77 #4845 Edudojhs Jvd 4#
St shute] FUA = AHAE o]F1 A 5

iz 2 o ¥°

FOAN LW FALE Tt Fse AHARE A
AejA = g 27t ik

Southwood2} Way(1970)(Shepard, 1973)= IPMS-
A 7122 S AL 534 distd sARAS A
A Al B3t O GdA FEA Be uie) o]
Ao B 9] E&A0] il @ AR FEL 2l
7ve] &35 FFAT|e W s idEo] O& A&
o wistA Aol opetar (o: FEo} vl @ @
A& AMZ F g=rt AL T FEFolv A
He] AU FEshE T ThE=(dl: o= A1 &
EY A T Rk @ FEolV 77 FHO| T
sl S Zel et ST ot WalE A felst
o ® Wiz YA FHoksltka skar IPMS] B
AEH WA, 454 3AE a8a dshE BAHS
YA A Fdskedl Ao skal AR e
e O SAEA W AX b Q@ A=A W
gl A& @ 713 271 A 28 @ <)
A AAAEFS] SPHEIAAT) Tl dF¢E Be=r
1 &gk

TN B 93 FAA &Hdo)d 2
I 25 AE AAENY dE 23S AdolH IPME
8 ES] ZEd vAlE BAEH TS HagoeR
JAE § J=E 259 Ao Ax HFEY dE
Aeets aR1S A¥HoE ¥yt FalNEe] T
AFS ZAAA 7FIFE olstE AL 1 dHE
A&k Zlo|th

E 12 v ¥ 85 dlFoleolttk FellA 1970
WUlE #, 32 v A 19728 594 F59
HFo] AIFEHEA AFFS] =Y B oz} 0|71
Z713}, a2 Aule] Ants}, 7|8lFA A FH)F
Aoz Ay Wl & 9 &t T o8 7HA
Aujei el wslE siFa 715 e Aszae]
BAZY ZA Wt R Go] =LA wsketr] o
Foloh. #(1978)2 W] FF 7 Aug2] o] WAl 3
FEAE =3 vt doem F F(1982)2 o) ipie
LAY WE v FEEA ] Hee] BAE =t
A 1970t Fk o] o] o] sFe] TAFo] HEF
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Table 1. Changes in the status of some rice insect pests in Korea (RDAY, 1997)

1970’s

1980’

Pest 1950°s 1960°s

st

1990’s

2nd 1st 2nd

+++ ++ ++

C. suppressalis
C. medinalis
N. lugens

S. furcifera

L. striatellus
N. cincticeps
Hydrellia spp.
O. oryzae

E. squameus
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+++
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+++
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YRural Development Administration.

o] x7jo|¢} 2l BAV S-S AXT vk U
d¥ B(191)2 HETe} AFET B9 AR
ARz ete] FAE TFANPE T8 F 5 7t
3 545 £4T vF 3lon ol9} H(1983)2 HET
BT v o] AsdAele] BAE ALSIA Bl A&
TAC wet BiR 7] S43 Ao A P 2
27} Qledl 2 92 AR wel A F3EE
o Fejek HHT AAT Aok skt

1980ty o]§-9] oyt WAIRE ZhA0] = Ao
EE Ae By Audde a2 & F AU R
AT A A o B2 JAAdNe 2 o
< Al #59 YAx g 8clog A7,

ol Al ¥ 2R A7t £A7F =7 Al
gk AL grAdETe Eal @ 2ol ol Al
317] A% AFA ) A 159 A A 53] Au|Fo
ek FF TS & LA e ARy 19 &
AAog ATHNE WY F59 SARFS ¥
T4 AHP Edoleke EHE EAHE oPBMI=
g

oj¢g} Zol] |FEAE FHA 1 T2 T4
229 FHE) AHFH g9l BE LS A%l FY
HE 993 840 Wzt mEME IA Hsiid.
1=z sF BAY A sEdAe 2ysied s
Ae BA g S2F AAjo] BrFEolza sk

&9 S EAoF #E 29 dEs wgskaL e ¢

(e} e)
==

e
—

3
T

guigtol|l M) A4FA AMg HEE 19 E3ES 53t
o WA ¥ 29 Ao} A=A &3 2% 1978\ 6755
M/To]E Aol 20003 = 8867 M/TOZ ¢ 31%7}
Z7F3HA 3 T WA ARE- 2 1983 5.78
kg/ha ©]® Ao] 2000 d]& 12.43 kgl & 2.152 =7}
st vk 3H 2 W8S B 58 g &
SRS 19807 200014 9] 13l0] A9 Hlsz3ht e
£ AE=A19] 19803 20000 d9) 31 3070 M/T
3} 5499 M/TO 2 1.778]2 Z7}sla Qo] tjxie] A
A 23hF S7PF Ao ZI0%s ¢ 4 Aok

o] g -8 sEvtet FHNA FSEAZ AHA 8
= AEE A S FEolRolok 3 AlAksla ok
3 3Tk FRShs vk Zo] Ao FEL ot g

577t Bol dAse e SRV A A
| sl dlEe] HAGEE EZSitE = A ZE
24717} got A7 Aull F7t Bol HajFol g
WAE 347t ol Histd @olA= Zo] EFolth
53] deF e % ZARA FAES FAI87] Wi
of WallFe WAl Aikx= oHIe 5= ghof| gk H
o AlEA e Edie otdtivt oA EX(D 9]
e & EA7F Hi Jom AdT BAglel 94F
qF T AES B = Aok ojd HFYE
A9t Z4zhe} Fote AL W A77 9ol
T Y] BEL ol§ 73w RSl ofY
g 4 gtk

[

KN
T

g=3
Riks
=
=

Table 2. Changes in the annual shipment of the pesticides (MAF, 2002)

1978 1980 1985 1990 1995 2000

Rice 3544 3337 4396 5344 2885 3414
Horticulture 3211 3070 2656 3988 6007 5449
Total 6755 6407 7052 9332 8892 8867
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3 IPMS AgFHololof k= 2 A 7ol
vieto] Hojok gtk siFe] FH ¥ ok} A
o] Wzt & FTHY sfiFol et 1o &7
HHZ Ao FHsAo} sich e AL AT
74 IPM A7 A=d 98L s nlEont A+
229 A7 g8 AFHEo)t Fa F9A HbA
& 3L Qlo] TPl Ak vl olF A=
Ed= A3 At ok Ak dEA fE EA
o] 3 H2L AT “SAHAE L3847 BA
oA defuar e FiE bl 19 4o o
T FEF o5 vlgo g igHoln B34 e &
239 2 g sRFol & FoF Yzt

4. ZANH Jlelis-En HHA mlalsiestH 2
hed

IPM2 RE 35S Feuides = 3L ofx
o x| sfFe EAE 8 F Utk AL WA
Z 31 ¢t AAZ 7)8i4E(Economic injury level)
(13} EIL)9] 7id& IPM9] 7|2E o]Fa U= /id
o2 oJAL LT F Ae AF /BIFES AUt
£ 71Foitk oL ou siFH Ut risliEe FE
o] ¥h= 3ol tig MESF Hrtet Al 2HE0]
W ko] HAA shx\e) Be)iete) Hlge) tE 3
7}t71&olch

Stern ${(1959)& EIL& “73 A% £=4J(Economic dam-
age)S Aoy= AR % MAT A= et 1
A A &0l “A9F WA Sl Ha g v]E(LAl
H))oll D= siFy JRFET ol B3 dF JRAlT
%7} EILo| @3k AL 2] $iste] A= HE
A FHE AAsor & AIHY dF AT 2 E 7
A& s} s)-254A(Economic threshold, ©}s} ET)e}xr
Bk = 258 diFF9) 9yt H¥ U =(General eq-
uilibrium level, ©]3} GEL)Y(EAEQ 74 x10] FA
HESR] @ 3 od o] Aldske 433 7 7
7ol AR AATY Bad Ux)e ETSe] 3AE 7]
Foz @ ¢ ANk s FF(Key pests) (GEL
3} ET7} 77k ARA B=7t ETE ¥e RI=rt 34
U dE Axr & 835 @ Wiz AV He F
A1%(Occasional pests)(NAl =7t 71 ETE 9<
HEH 283 Q@ BAFoZE FEAZE HA goud
gz g BAFH0] Wt FAVE He A

44(1), March 2005

Z(Potential pests) TLE HFHFE FAH FLx=9
sl Rl siEate] 5 e O @) stk

EILY} ETel #ated =3t7)ell @A AF57HAY =&
5L AvEY o579 B 433 B gojso] &
B32 ev MEE of F $olE PEsle] A8
£ ST EE DS o2 A8W FIE o) 4T
Edo] glojstth Pedigo 5(1986)2 Stern 5(1959)9]
A ololl= EILT ET& B3] 7= o] 319 o] 719
E5L IS F o A gREo] £E3kaL A
iz &} Ik o], Headley 1972, Mumford and Norton
1984, Norton 1976). EILoJ } ET9} & 3ted A= Action
threshold (Cancelado and Radcliffe 1979), Action level
(Chant 1966), Action threshold level (FAO 1966), Dynamic
action threshold (Walgenbach and Wyman 1984),
Inaction threshold (Sterling 1984), Control threshold
(Sylven 1968), Insect injury threshold, Critical injury
threshold, Critical population threshold 5¢] &7} A}
=] gk

#(1962)-& Stern 5(1959)2] Economic injury level
< ZAAZ Fajdolztn o 1 $(1994) AAH
7Valezd el 31531 Economic thresholdE 734
H WsjseaAT stk rAME A=) that
o Fukaya ¢} Kiritani(1973)& A3 IsjFelegl
3}11 Economic thresholddl] thstde ZAA X = |}
A ¥ x](Control threshold)g}x 3}l =2 & EILl| tj
e el 3-8<~=(Kidokoro and Kiritani 1982, Adachi
and Nakasuji 1985)0] R0 & 0|3 ET9| ts}]
£ Control threshold( 8484 Wx)7} 483} o] 211
A= Edh) 2F-8013(1998) = EILo] 7 A4 1))
5, ET7F SRS, v ZAHARSH-UANT
o2 Hof itk

7¥sl(Injury) & 31Z2] Ad2lolut AH, 7|ErY] ol
280 AE)H FFE vRE S T FHafi(Damage)
& sl opiEe AEY ¢ fAav F2 A 5
o2 e AEY F84 TAE K3t oY o
A EILL 7}39] FAIQ1 sf52] 7HAlT D] #F A
olx ET& 7Ilshe 3% WAE A=ty stxnd
Aol Stern 5o EHG Aoz Bol=r o] F 7HA|
MNd-e B57F ZAEo] v FAAA £4L s dxy
el AS AAR sha ok

319 Q) EILo|u} ETS] 7S S5l WA a3
£ B & Qe 33 WA drHoln 2238 &
A7y HE do] gl AEH A asA HES A
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Az AZIERE Roz 359 4FAld et A
o)} 7)ele] b8l tigh me ofF] 3A ¢E
Al718] Aolrk wbx] 1 Zoj &7 Control threshold
1} Action threshold 9} 28 g-oj= ZAX v] EX|g
A ofd WAl iste] 2] WRAEFA}L FPF & A
719 &% AT Bxe onvt 20a Ao ET
o] AAF B=rt agi2 A o] He A5 -o
iple] 4% FEUE AU 4%

Zo} AYde] ohd HFUEE ETE 43 wWe
ET¢} CTS Wi Felv k2o s3lth ol-d §
EIL, ET 281 CT+ FHste AMESl= Aol 5 A
o Az

o] AAT Dt AH 12 YAR A &
o 5o YA AL 1Y 19 Lol AT 5 9
At % Y=l Z7E Ny ofake] B MY o
A 7le ey s Aae {irk Pedigo 5 (1986)
& oluixle] WES Tls)d BHe (Damage boundary)
(Threshold level; Tammes 1961; Damage threshold;
Fenemore 1982, Norgaard 1976)¢)g}xl 3lHTE  Iwao
9} Kiritani(1973)= o] WSS 31)5))3]-8- DX (Tolerable
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(1959)9] EILo|t}h. Nyo] AEZ #Agdnt FE3H vt
3t Now= WA 71X E 18g AA1H Jafs) g o5
o2 No& N2} 3 & ghol 57] W&ol Al ¥
848 AEA AFHLEEE FE A W B

Increment of profit (B)

o

Net profit

) 4
Control cost (C)

N, N

Fig. 1. Economics of pest control (Kidokoro & Kiritani 1982),
Ni: Start of damage, Na: EIL.
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Fig. 2. Relation of pest density and the various aspects of produce (Atachi and Nakasugi, 1985). A: Density and
damage, B-E: Density and yield, F-H: Density quality, I-J: Density and profit.
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