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ABSTRACT : This study was conducted to examine the problems that would arise in our cropping
systems when introducing Gain Threshold (GT) which is an important element in determining Economic
Injury Level (EIL). Gain Threshold (GT) can be defined as the amount of damage (= yield loss) to
justify management, and calculated by dividing the management costs by the market crop price. GTs
for some pests in rice, soybean, and greenhouse vegetable crops cultivation were estimated and also
compared with those in foreign countries. GTs and percentage of yield loss equivalent to them were
estimated to be 4.6-6.1 kg/10a/season and 1.0-1.3% for brown planthopper, white-backed planthopper,
rice water weevil, and sheath blight, whereas for rice blast in rice cultivation were 12.7 kg/10a/season
and 2.7%. In soybean cultivation, the values for bean bug were 6.2 kg/10a/season and 3.6%. GTs and
percentage of yield loss estimated for melon thrips, whitefly, and downy mildew in cucumber cultivation
were 10.0-12.6 kg/10a/week, 1.4-1.7%, and the values for two spotted mite and gray mildew in strawberry
cultivation were 3.1-3.5 kg/10a/week, 1.3-1.5%, and the values for American leaf minor, whitefly, and
gray mold in tomato were 8.4-9.7 kg/10a/week, 1.7-1.9%. Overall GTs in our cropping systems were
so low compared to those in foreign countries, which meant that the low GTs might yield the low EILs.
Therefore, we could suggest that prior to direct introduction of GTs calculated from current cultivation
systems in developing ElLs it is necessary to seriously consider reasonable values of GTs or the yield
loss equivalents to them.

KEY WORDS : Economic Injury Level, Gain Threshold, Discase, Insect Pests
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FUH AT BAPWE ol = Y, 0T,
el 2L 18T 4 ke A AR S glo
), ZA|Z dll=Z(Economic Injury Level, |3} EIL)}&
IPM7g dhekel 7]271 € 9ickHyun, 2005). EIL-S IPM
Aego] QojA WAAEAY S st T oA aLesfof
T 7MY 583 842 AEE Ao, 2147ldE 4
2 AE7heolA 7P Bol AME VleR F9)aL 3le
(Allen and Rajotte, 1990), M|AHOE B ABo]A 1
71Eg0] AAEo] NS Folt) Akt 7)ol
st icin HriElar QtKWhalon and Croft, 1984;
Way et al., 1991; Peterson, 1996; Nakasuji, 1997).

EILZ “AHA|A £A(Economic damage)S YO 7]|=
A9] sile AT D=t o=, o714 A &4
olgt “QIfIA Rl WA |lpThol Bagt v, & WAu]o|
A&3he SfiFol ot gaiFrolg A & 4= Aok
(Stern er al., 1959; Pedigo et al., 1986). Ola?ﬂ” 3=
wAle] AAEE FABAIZ o] EILS 24ehe 2

452] 3R] 4=} S X|(Gain Threshold, )5} GT)& “%
Aol AgE 49 At Agol AAH R 583
4 ol Ao SakeANE WA Hl8 T B4 Ao
EE]—E]— 1 gzo] A= th(Stone and Pedigo, 1972; Andow
and Kiritani, 1983 Adachi and Nakasuji, 1985; Higley
and Pedigo, 1996).
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Zofl A A A& 3 &3t A|(Economic Threshold, ©]3} ET)

©F @uF 1 &= (Control Threshold, ©]8} CT)7} Zro} ARE-

Fof gren, feludtolies AU == o7t A
a3}s]o] 9lckHyun, 2005). 1L}, E8lof Al ETU
CTo A& B GTE Esk=1fo] me} & Z}o]
2 ubAs) 4 gl YukA o R ETE AAsk= gl Fig.
13} Zo] R A= 223 85 2=ke] v BAS
TEsh, FHRAR YAHEY SiE7HEE et
GTE A4l ARz 2sjAs, GT, YAlEEES
E3HAF EILE AL, opx|eto = EILS] 75-80% 4=

Zo|l A ETE 245} tiStone and Pedigo, 1972; Chen
and Cheng, 1978; Baustista et al., 1984; Yan et al., 1992;
Naranjo et al., 1996; Shipp et al., 1998; Ye and Zhu,
1999; Shipp et al., 2000; Hermoso De Mendoza ef al.,
2001). ¥hH, CT 7oAz ETAA 29 Fola, AR
A A7} *E"—h‘ oL ARA GA S A a7
ES 5% TR AT the o] 5o sidEe UELt
et XJE% CT%LE At AWAAS] Fdo] gt
= EILO) /e thio) Xpol7t 9ltkKoyama, 1979;
Kojima and Emura, 1980; Tsuzuki et al., 1983; Kawali,
1986; Kubota and Takahashi, 1986; Sawaki and Sato,
1986 Yano et al., 1986; Yoshizawa, 1996; Kawamura
and Izumi, 1998).
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Regression between pest density and yield loss
{y=a+bx, y: yield loss, x: pest density, b: coefficient}

l I
2. Gain Threshold (GT)

{GT=C/V, C: management cosis,
V: market price}

l

3. Economic Injury Level (EIL)
{EIL=GT/bK, K: controi coefficient}

|

4, Economic Threshold (ET)
{e.g. EIL x 80%}

4, Control Threshold (CT)
{5% yield loss}

Fig. 1. General Procedures in determining economic threshold
(ET) and control threshold (CT).
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Table 1. Pesticides item names and management costs which are used in calculating GTs for major pests in rice, soybean, and
greenhouse vegetables
Costs
Crop Pests Item names (won/10a)
Brown bro-M WP, buropi DP, buropi WP, BP EC, imidachloprid.methoxyfenozide WP, 11.160
Rice Planthopper imidachloprid.tebufenozide WP, clothianidin.bensultap WP, carbo GR, a7 570213 570)
pp carbosulfan 3GR, cartap.buprofezin WP ’ ’
. White backed . R 9,720
Rice planthopper dasuzin EC, dasuzin GR, PAP EC, BP EC, chlome EC, carbo GR (7,200-11,420)
chlome EC, methoxyfenozide SC, bensultap WP, cartap SP, cartap GR, 11.360
Rice Rice leaffolder tebufenozide WP, imidachloprid.methoxyfenozide WP, imidachloprid. @ 190:13 570)
tebufenozide WP, cartap.buprofezin WP ’ ’
. Rice water . . . . 8,990
Rice weevil benz 3GR, thiacloprid GR, carbo GR, carbosulfan 3GR, fenthion EC, fiproni FG (7.250-10,930)
Rice Rice blast IB GR, IB EC, ferimzone.trizol WP, edifen EC, isoran EC, isoran GR, trizol 24,590
WP, carpropamid 15SC, gard WP (20,600-31,500)
Rice Sheath blight difenoconazole.propiconazole EC, validamycin-A SL, carbenda.ipro SC, 11,770
& pencycuron WP, pencycuron SC, polyoxin D WP, flutonil EC, hexaconazole EC  (10,720-13,570)
L . 22,830
Soybean Bean bug clothianidin SC, ethofenprox.dasuzin WP, ethofenprox EC, ethofenprox EW (21,950-23,950)
Greenhouse Melon clothianidin SC, chlorfenapyr SC, acetamiprid SP, dinotefuran WP, thiacloprid 15,450
Cucumber thrips SC, imidacloprid.methiocarb WP, thiamethoxam WG (13,510-17,470)
Greenhouse pyriproxyfen EC, clothianidin.buprofezin SC, ethofenprox.tebufenozide EC, 16.950
Cucumber Whitefly acetamiprid.buprofezin EC, spiromesifen SC, spinosad EC, methoxyfenozide. (12 82(;-22 350)
buprofezin WP, dinotefuran WG ’ ’
azoxystrobin SC, metasyldong WP, iprovalicarb.zoxamide WP, fenamidone.
Greenhouse quny cymoxanil WP, fosetyl-Al WP, oxadixyl WP, famoxadone.cymoxanil SC, 19,450
Cucumber mildew . . . (14,770-22,720)
cymoxanil.mancozi WP, cymoxanil.famoxadone WG
Greenhouse Two spotted  milbemectin EC, flufenoxuron DC, fenpyroximate SC, abamectin EC, 14,960
Strawberry mite spriomesifen SC, etoxazole SC (12,170-18,750)
Greenh propa WP, fludioxonil SC, diethofencarb.carbenda WP, fenhexamid WP, 13.200
Stf:wb(e):]rse Gray mold boscalid WG, pyrimethanil SC, dichlone WP, fenhexamid.iminoctadin tris (1 040’ 15.290)
y (albesilate) WP, propa.diethofencarb WP, diethofencarb.thiophanate-methyl WP T
Greenhosue American . . . 19,950
tomato leaf miner thiamethoxam WG, emamectin benzoate EC, spinosad WG (14,110-24,000)
Greenhouse . . . - . 17,320
romato Whitefly pyriproxyfen EC, thiamethoxam WG, acetamiprid WP, spinosad WG (13,870-21,750)
Greenhouse propa WP, fludioxonil SC, diethofencarb.carbenda WP, fenhexamid WP, 19.850
tomato Gray mold dichlone WP, iminoctadin tris (albesilate) WP, polyoxin SP, tebuconazole. (15,370-25,120)

tolylfluanid WP, pyrimethanit.chlorotalonil SC, fluquinconazole.pyrimethanil SC
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A GA AA AN EEE CTeER oA g4
&R SIS Z12 Table 29t 2l 27171 B2 73l
18] $8bsHE Bl 2o] Aol W) St 5 WA
2 Tefslo] GTREY 10 AQahs 427488 T3
tHStone and Pedigo, 1972; Chen and Cheng, 1978;
Baustista ef al., 1984; Yan et al., 1992; Ye and Zhu,
1999).

o] % 13] HAIE sh= WET, 52 SEh,
HErptn), QRAFLuES ) A9 GTa =g ag
0] 4.6-6.1 kg/10a, 1.0-1.3%0|1L, 23] HHAIE 3l= =¥
B2 127 kg/10a, 2.7% F0)qiek. F9 A9 23] HA|
= SR s e == 6.2 kg/10a, 3.6% 5
o|dit}. Byt F9] Aoz o= el Hol= 7iE oA
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Table 2. GTs and percentage of yield loss equivalent to them inseveral crops under current management systems

Crop Pests GT (kg/10a) Yield loss (%)
Rice® Brown planthopper 5.8(3.9-7.0) 1.2(0.8-1.5)
Rice White backed planthopper 5.0(3.7-5.9) 1.0(0.8-1.2)
Rice Rice leaffolder 5.9(4.2-7.0) 1.2(0.9-1.5)
Rice Rice water weevil 4.6(3.7-5.6) 1.0(0.8-1.2)
Rice Rice blast 12.7(10.6-16.3) 2.7(2.2-3.4)
Rice Sheath blight 6.1(5.5-7.0) 1.3(1.2-1.5)
Soybean® Bean bug 6.2(6.0-6.5) 3.6(3.4-3.8)
Greenhouse cucumber® Melon thrips 10.0(8.8-11.4) 1.4(0.8-2.1)
Greenhouse cucumber Whitefly 11.0(8.3-14.5) 1.5(0.8-2.7)
Greenhouse cucumber Downy mildew 12.6(9.6-14.8) 1.7(0.9-2.7)
Greenhouse strawberryd Two spotted mite 3.5(2.9-4.4) 1.5(0.9-2.5)
Greenhouse strawberry Gray mold 3.1(2.6-3.6) 1.3(0.8-2.0)
Greenhouse tomato® American’ leaf miner 9.7(6.9-11.7) 1.8(0.8-3.5)
Greenhouse tomato Whitefly 8.4(6.7-10.6) 1.7(0.8-3.2)
Greenhouse tomato Gray mold 9.6(7.5-12.2) 1.9(0.9-3.6)

*® GTs in these crops were calculated for one season production.
GTs in these crops were calculated for one week production.

cde
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Table 3. GTs and percentage of yield loss in foreign studies

Country Crop Insect pests GT (% yield loss) Sources

China rice Rice black bug 3.6 kg/l mu (1.0%) Ye and Zhu (1999)
Taiwan rice Brown planthopper 17 kg/10a  (4.3%)* Chen and Cheng (1978)
Philippines rice Rice leaffolder 1953 kgha  (3.6%) Bautista et al. (1984)
Japan Soybean Tobacco cutworm 7.0 kg/10a  (3.5%) Saito et al. (1983)

USA Soybean Green cloverworm 1.2 bu/acre (3.7%) Stone and Pedigo (1972)
Canada Greenhouse Cucumber Western flower thrips Unknown (2.5%) Shipp er al. (2000)

* Three applications per season.
b . .
Two applications per season.

17 kg/10a, 4.3%, DejPoA= YT 23] AL
3.6% aolqlt) o5 dFEol el vt A eAH
13] WS gkl 7148 ofr|o} x| &2 o] Ha)
=9 7 folle SF g0l 1% 202 FARIC
S 4= QUo} R, Ff - Yol A g A AR
o) B £EEAS0) 3.5%, U2 Green cloverworm
(Plathypena scabra [Fabricius])2] 7§ 3.7% 0[]
A, feuet Z d5el RS fARRE Fholdich

AR 2HEe] e, GTEM =482 27| A
712 Bt AAEE olE 2HE Y] AR 27 |(A]
£ &9 20] 155 97| 115, Bt 149)E %16ty
AFY T 433 HopFo R SN, o] HS
GTgk} =g Alkdoll o8-8 tk(Shipp er al., 1998;
Shipp et al., 2000). A[AA ] @0]9] ¢, Qo|FAda,
2A7MEo], a2 13 YAIY B9, 6T 10.0-
12.6 kg/10a, 1.4-1.7% 4320|9111, A&l ©7)9] 4
% Adtol-gol, Al FoH-E 13] WA] -, GTEL
2 3.1-3.5 kg/10a, 1.3-1.5% $=ZFo|Qlch. A8 En}
E9] -, oplgjzilEuty], 2470, Adggoly
2 8.4-9.7 kg/10a, 1.7-1.9% 4F0]tHTable 2). Table
204 AldZtE HafiFol Fche EHAES 0.8-
3.6%2 & HolE HE, ol WAElE Eut ohzt
S5} A7 APE7HE Q] wol7} viedEo], o] FhEe] Bio]
TS 2| VeRdeh AVEAuY] e <= ARe vy
H(Table 3), 7HHTHe] Al 20]9] 79 HA] Y
TE B ol GTZE A=A Ftx|el 1247]
e A TR AN HARE AT S e
sto AR gho] 2.5% <ol L, =ufeke] AMdAfjul
ZHEO A AXE FRTE 2 o B2 5ot

AukE o2 p-Eluvete) AR oA GTakel W
2 Holal, E3] 13] WAl7} ojRoA| = ¥ WaliFe) -
of SlolA &=t Biud o) s W2 ol &

=

Rt of

4 ek EIL AibAloflA B2 GTREE A 58 9
Aot=dl 24ZAA A3 3h=t(Stone and Pedigo,
1972; Pedigo et al.,, 1986), 3] ofX]o} X]H9] W] Hji=
o] A%, WAEgol ek TFHAE] 1% ==
E3}5t7] wfZell EIL A3A] GT7} 22 yrg et
o5 W2 402 EILo] AAE|o] 2 UiofA] wH3|
Z BAZL olFojAH ok sh= S W = A "ok
PEA v FFEol sl CTE A3 9ol W]
T ULE S%E LPH 02 Aglo] B ALY oA
ORA|Fof|A] Hat THFHAEHT} SHl A 7& FFoflA
AA =)o) It Koyama, 1979; Kojima and Emura, 1980;
Tsuzuki et al., 1983; Yoshizawa, 1996; Kawamura and
Izumi, 1998). FtollAl= EIL AAAJo] GT7} st
R olFt EAH | taiM= A dgel QAR
GTE st HFHoE ARt EILof| 28 =9 ¥
£ #5to] QI9IA o= EILE wol= S AMgSte]
tHChiang, 1979; Yan ef al., 1992; Ye and Zhu, 1999).

olo} o] Aol Tt GTAAYol By
YEshas QAT GTE Alsl, A 67 wsjel
&0 WaEo YAV e wd, HAME, sAHEY

FFEEFol Mg 4 G BAY Y5 2 glon)
E EIL 24 3419 Aol oiet #3e 4ne

2 Qlch(Higley and Pedigo, 1996). 2HA] & vje} Zbo
EIL AAA] GTEERE AR vrgdshe=d) 27} 9
5ol EIL AAoll $EA 4153t o] a+15w, 1%
ot Ql=o] EIL AA AlE|Sol eaftag 3-5% ol
AREHATE AL J0g et 281, goezs
EIL AAA] WAH]-G8qE o gl 7 Q1 AFEu]g- =
WAlptho] W= 2ol et Fikee ZghE ook
g Aoz Az o)F 7301SHH Higley and Wintersteen
(1996)0] AJtgt An]gof 273 8]-8(Environmental
Cost, EC)& 118{3t EEIL (Environmental EIL), EEIL =

fr
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