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The pesticide manual(Tomlin, 2000),
Extension Toxicology Network (EXTONET, http://ace.
orst. edufinfo/extoxnet), FTUHEZXIAL IAAANF Ay
32 A, hitp:f/data.pesticideinfo.org, ] = AR T )
7} 2} & (hitp://www.epa.gov/REDs) S-0]¢]c}.

Bl
Aene FANE

FAHEF, BT, 494, %

A, oSA, REANE 9, FHEA TR 5 18
Fog FAHA slon, IeA Atgsilel sbs
& 8% diez el #d9eEs) =2
of AFg¢% 7t 2919) rating AAE F 29} o] AR
shgich ¥, 27 SIsiA) W7t ASAA A4A) data
ol&A AEFE A4 9HL FA4%Y 4 BHEA

79 mouse—rat—rabbitd= 0 2, B TAZ 2] oJske]
73 EHE-RFol-thE FAHAETLE o8-89
v, 3k A $=hA-& GUS(US/EPA)H & AHS-3te

T woke| gl AR AL el
A AggAe] 7 845 dlgdsle] Kovach ol
9sle] Agase.

O Bquation 1 (54312}l ot 7482 -

C(OT*5)+(DT*FT*TC)*0.1
O Equation II(4:¥]2}el] B FA8%)

(C*(S+FD)*2*SY)+L*TC)*0.05
O Equation T(YeAlel et 74 2%)

(F*TCO)HD*TC*(S+FT)/2*3)+(Z*FT*TC*3)+(B*FT*5)
O Equation V(2733 3}, EIQ)

EIQ = [C(DT*5)+(DT*FT*TC)*0.1]+[(C*(S+FT)
*2%SY)+H(L¥TCY*0.05]+[(F*TC)+(D*TC*
(S+FT)/2%3)+(Z*FT*TC*3)+(B*FT*5)]/3

3] FAloll ALE-E oFoj= FIv 594l 85 (For-
mulation type), DT+ 3474554 (Acute dermal toxi-
city), D= ZF-5AX(Toxicity to birds), Ci= WHAEA
(Chronic toxicity), S+= EFAFFRF7](soil residue half-
life), SY¥ ko] zh&7)zH(Mode of action), Z= F
B =X (Toxicity to bees), Fi= o154 (Toxicity to fishes), B
£ v|¥A AE ¥t 5AA E(Toxicity to non-
target species), L& 22 £=A] (Leaching potential),
TCE FAE-F(Toxicological category)Z. v}el|glc).
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Table 1. Pesticide profile for fruit and vegetables registered till 2001 in Korea

No. of pesticide

Number of pesticide

Crop item Fungicide Insecticide Herbicide Plant growth regulator
Red pepper 81 33 35 13 -
Water melon 60 27 28 4 i
Cucumber 74 38 35 - 1
Oriental melon 19 11 1 -
Strawberry 36 23 7
Tomato 39 23 10 4
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Table 2. The rating system used to develop the environmental impact quotient of pesticides(EIQ) model”

Formulation type (FT)

Acute dermal toxicity (DT)

Toxicity to birds (D)

(rats, mg/kg) (LCs, 8days)
WG, GR, FG -1 >2,000 - 1 >1,000 - 1
FW,FU,SC,EC,SL,DC-2 200 ~ 2,000 - 3 100 ~ 1,000 - 3
GA -3 <200 -5 <100 -5
WP, SP, GP - 4
Chronic toxicity (C) Soil residue half-life (S) Mode of action (SY)
(NOEL) (DAYS)
>100 -1 <30 -1 Non-systemic &
100 ~ 1.0 -2 30 ~ 100 -3 All herbicide -1
10 ~01 -3 >100 -5
<01 -5 Systemic - 3
Toxicity to bees (Z) Toxicity to fish (F) Toxicity non-target
{ug/bee) (LCs0, ppm, 96hrs) species (B)
>100 -1 >100 -1 Non-toxic - 1
100 ~ 10 -3 100 ~ 10 -3 Slightly toxic - 2
<10 -5 <10 -5 Moderately toxic - 3

Highly toxic - 5

Leaching potential (L)

Toxicological category (TC)

No -1 v -1
Slightly - 2 m -2
Moderately - 3 o -3
Definitely - 4 I -5
Highly -5

“1 is least toxic or least harmful, 5 is most toxic or harmful.

2
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Table 3. The Environmental impact quotient(EIQ) values for ted pepper pesticides

.. Formulation  Pesticide = Farmworker =~ Consumer  Ecological o)
Pesticide ) EIQ Data gaps
type type component  component  component ;
Acephate EC I 154 542 139 69.5
Acetamiprid WP I 104 60.05 168.5 79.7
Alachlor EC H 16 18.75 87.5 40.8
Alpha-cypermethrin EC | 10.6 36.15 162.5 69.8
Azoxystrobin SC F 52 18.25 235 15.7
Benomyl WP F 54 42.15 875 45.0
Beta-cyfluthrin EC I 54 10.1 135 50.2
Bitertanol EC I 10.6 60.15 1215 64.1
Chlorothalonil WP F 10.8 20.3 105 454
Copper hydroxide WP F 7 10 142.5 53.2 L
Copper sulfate WP F 35 10.75 302.5 116.1
Deltamethrin SC I 10.6 60.3 1215 64.1
Deltamethrin EC 1 10.6 60.3 1215 64.1
Diazinon GR 1 15.6 8.2 121 48.3
Dichlofluanid FU F 10.2 12.15 355 19.3
Dichlofluanid WP F 104 20.15 76.5 35.7
Diflubenzuron WP I 10.8 20.1 61 30.6
Dimethomorph WP F 5.8 30.3 65 33.7
Dithianon WP F 10.8 20 139 56.6 L
Dithianon WP F 0.4 12 79 33.8 L
Esfenvalerate EC I 5.6 18.15 195.5 73.1
Ethaboxam WP F - - - - D,C,ZFB,L
Ethalfluralin EC H 10.6 12.15 96.5 39.8
Ethoprophos GR I 76.5 2125 105 67.6 D
Fenarimol EC F 10.6 84.6 68.5 54.6
Fenvalerate EC I 10.6 20.15 177.5 69.4
Fluazinam WP F 154 30 1245 56.6 L
Fludioxonil FU F 104 20 47 25.8 L
Flufenoxuron SL I 10.4 28.3 133 572
Folpet WP F 104 20.15 425 244
Furathiocarb EC I 15.6 54.15 186.5 854
Furathiocarb GR I 153 36.15 112 54.5
Imidacloprid GR 1 10.1 24.15 50 28.1
Imidacloprid WP I 104 60.15 1835 84.7
Imidacloprid SC I 104 36.3 139 61.9
Iprodione WP F 104 60.1 575 427
Lambda-cyhalothrin WP I 36 84.25 477.5 199.3
Lambda-cyhalothrin EC 1 33 60.25 262.5 118.6
Mancozeb WP F 104 28.15 45.5 28.0
Methomyl SL I 11 37.25 3275 1253
Methomyl WP I 12 61.25 602.5 2253
Metolachlor - EC H 5.4 6.5 37 16.3
Metolachlor GR H 5.2 4.5 23 10.9
Milbemectin EC | 5.6 6 122.5 447 L
Napropamide WP H 58 “10.3 61 25.7
Napropamide EC H 54 6.3 33 14.9
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Table 3. Continued.

Pesticide Formulation Pesticigle Farmworker ~ Consumer  Ecological EIQ Datatl))

type type component  component  component gaps

Oxadiazon EC H 6 10.25 112.5 429
Oxolinic acid WP I - - - - D,ZBL
Pendimethalin EC H 52 12.1 75 30.8
Pendimethalin FG H 52 12.1 75 30.8
Pendimethalin WP H 52 12.1 95 30.8
Pendimethalin GR H 54 14.1 71 38.2
Phoxim GR I 15.2 12 71 327 L
Polyoxin B F 54 30.15 33 229 D
Polyoxin B SP F 54 30.15 33 22.9 D
Prochloraz managanese WP F 15.8 423 177 78.4
Procymidone FU F 5.2 18.05 19 14.1 D
Procymidone WP F 54 30.05 35 235 D
Profenofos EC I 46.8 18.15 186.5 83.8
Propamocarb hydrochloride SL F 52 18.05 215 149
Propaquizafop EC H 104 20 67 325 L
Propineb WP F 154 30.05 8.5 427 '
Pryridaben WP I 10.8 28 247 95.3 L
Pymetrozine WP I 154 30.1 40.5 28.7
Pymetrozine GR 1 15.1 12.05 12 13.1
Pyraclofos WP I 15.8 42 293 116.9 L
Sethoxydim EC H 54 6.3 - 47 19.6
Tebuconazole Wwp F 54 42 85.5 443 L
Tebufenpyrad EC | 15.4 18.2 73 35.5
Terbufos GR I 127.5 60.25 140 109.3
Tetraconazole EW F 10.2 60.05 61.5 439
Thiamethoxam wpP I 10.2 24 55 29.7 L
Thiamethoxam GR 1 10.2 24 55 29.7 L
Thiocyclam hydrogenoxalate WP I 33.6 20.15 295.5 116.4
Thiophanate-methyl WP F 52 60.05 62.5 582
Thiram WP F 10.8 20.3 69 334
Tolyfluanid WP F 54 10.05 124.5 46.7
Tribasic copper sulfate(Cu) WP F 26 6.15 575 29.9
Triforine SL F 10.4 12.3 55 259
Vinclozolin wp F 104 20.15 425 244

Averagae - - 14.5 284 1142 524

“F=fungicide, I=Insecticide, H=Herbicide.
D=Bird toxicity, C=Chronic toxicity, Z=Bee toxicity, F=Fish toxicity, B= Toxicity non-target species, L=Leaching

potential,
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Table 4. Comparison of the Environmental Impact Quotient(EIQ) values for fruit and vegetables pesticides with crops

Average Environmental Impact Quotient(EIQ) values as affected by factor

Crop Farm worker component Consumer component  Ecological component EIQ
Red pepper 145 28.4 114.2 524
Strawberry 10.8 26.1 64.0 33.7
Water melon 190 38.1 89.6 489
Cucumber 13.6 34.5 89.2 45.8
Oriental melon 155 46.8 834 48.6
Tomato 154 29.5 539 330
Maximum value 135.0 2713 762.5 389.6
Medium value 477 725 216.0 112.1
Minimum value 5.1 4.1 12.0 7.1
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Fig. 1. Comparison of the Environmental Impact Quotient values for fruit and vegetables with type of pesticides and

crops.
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The Environmental Impact Quotient on Fruit and Vegetables Pesticides in Korea

Kyeong Seok Oh, Byung Moo Lee', Ha Jung Sung’, Hong Gyu Oh', Yang Bin Ihm' and Kee Sung
Kyung](Research Management Bureau, RDA, Suwon 441-707, Korea, 'National Institute of Agricultural Science
and Technology, RDA, Suwon 441-707, Korea, *Korea Testing and Research Institute for Chemical Industry, Seoul
150-038, Korea)

Abstract : The Environmental Impact Quotient(EIQ) has been used to organize the extensive toxicological and
soil residue data available on some fruit vegetables pesticides into a usable form for field use. It addresses a
majority of the environmental concems that are encountered in agricultural systems including farm worker,
consumer, ecological and environmental safety. The EIQ made use of the rating system by using the EIQ
equation. The EIQ of pesticides registered for oriental melon was higher than that of other in terms of farm
worker, consumer and environmental safety. Pesticides registered for red pepper showed highest EIQ .in ecosystem.
The EIQ decreased in order of insecticide> fungicide> herbicide> plant growth regulator. The environment Impact
Quotient for the pesticides registered in fruit and vegetables decrease gradually.
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