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Table 1. Information collected from pesticide usage survey
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T H(active ingredient)d Al2Fow gaksigich
ol 9% ZE dolEg Az 2 XS A3 AA
How ksl Zzgalel  PUDB(Pesticide
Database) 7} AH&-5 ¢t}

Usage

4 o oF

ZAHE7 A8

2 ATME % 9 Ao val A4 BAA)
24%7h, ABFAZAN 857t U FoHAIEA
BE BASGY. @ 42 9 FFHoz B
1437}, ABFAZAH 1057h} AT 241
4 L AMPYEZ 5T SR 2AE Ao
ot ARFAZAN 457 BAAN F7ho]
Wa guEoz Aw, 2A 3 BN o
302 @ P¥ol ene RS 244

A7ite 1Y A2 wel dexw dEHew
wol BAAuE 8719, WAAAZANE ALY
. ABAAZAME DY wZEE 2 A
Aol Ago] W Aok UM FEHoz @

Cultivation aspect

Pesticide aspect

crop’s name

area of crop grown

cultivation method (conventional or

environment-friendly farming)

farmer’ information(address of home, growing

area, and telephone number)

variety(cultivar)

rotation crops

- growing period

sowing or planting date

- cultivation type (soil, water, irrigation)

- greenhouse type (single vinyl, consecutive vinyl,
glass, etc.)

- equipments used for ventilation, water supply and

warming

- date of application

- preharvest interval

- target species or reason for use

- pesticide product name

- total amount of pesticide used

- harvest date and harvested amount

- pesticide manufacturer’s name

- formulation type and concentration of active ingredient

- method of application such as foliar application and
soil application, etc.
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Table 2. Regions and numbers of surveyed farms by crop
. Perilla .
Cucumber Tomato | Strawberry | Eggplant | Hot pepper Paprika Lettuce leaves Green onion
<Conventional farming>
Gwangyang |Gimcheon |Geochang  |Gimhae Milyang Gimjae Namwon Gwangyang |Andong
Gunui Gimhae Gyeongju  |Daegu Yecheon Naju Daegu Milyang Pohang
Daegu Busan Gimhae Wanju Jinju Masan Andong
Milyang Wanju Milyang Changnyung |Sancheong
Sangju Whasoon | Yeongcheon Jinju
Euiseong Jinhae Changwon
Jeongeub Hadong
Hamyang
Hwasoon
26" 19 15 11 8 19 7 10 9
<Environment-friendly farming>
Guneui Gyeongju |Gyeongju  |Gochang Gwangyang Gurye Gyeongsan |Gyeongju
Damyang Gwangyang |Goryeong Damyang Gimhae Gimhae Gimhae
Mungyung  [Namwon |Namwan Milyang Namwon Namwon Seongju
Andong Daegu Milyang Yecheon Sangju Milyang Andong
Yecheon Andong Sooncheon Jeongeub Andong Seongju Jangseong
Jeongeub Tksan Yeongcheon Jinju ) Yeongcheon |Andong
Jangseong |Wanju Changnyeong Wanju
Tksan
Jangseong
Jeongeub
10” 14 8 2 10 0 16 7 11
“Number of farms for conventional growing. YNumber of farms for environment-friendly growing.
Table 3. General information of farms included in pesticide usage survey
No. of regions No. of farms Growing period°) Area grown
Crop surveyed surveyed {mos.days) (ha)
cC” EFC” cC EFC cC EFC cC EFC
Cucumber 7 6 26 10 5.15 6.04 6.58 3.28
Tomato 5 7 19 14 8.16 6.29 7.55 727
Strawberry 6 7 15 8 10.00 7.18 7.92 3.44
Eggplant 3 1 11 2 11.14 10.14 2.93 0.83
Hot pepper 4 7 8 10 6.23 7.15 3.60 2.82
Paprika 9 0 19 0 11.06 - 6.63 -
Lettuce 3 10 7 16 3.24 228 1.87 3.62
Perilla leaves 2 6 10 7 9.03 6.18 4.00 1.06
Green onion 2 5 9 11 4.21 6.13 3.67 12.03
Total 41 49 124 78 - - 44.75 34.45
Mean (n=9) 4.6 54 13.8 9.8 727 6.25 4,97 3.83
¥CC means conventional cultivation.
YEFC means environment-friendly cultivation.
“Months and days mean an average growing period by crop.
Fe Aoz eyt s7bd, Ad (7 AMEE A% A% 757k o} 357 (F9EriEe 4
S W BAA) 036 ha, ABAAZAN 044 ha o] A 957L, P} S5k e A Ao}
Ak W AR BN BREE AVAAFA 257k T 657 ) A9 A 257k 1
W bR T B dEd A ZAMEAE S F9| A4 A 5¥7h FEA 457h 771 17k
B AuE ABA A ET 2ok gzo) A Rk 1057, ABG7] 257 §7)
AS7EAFAN 571 dFE F3EE B 20]9 4357}, S A4S 5 657 AR 1
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Table 4. Statistics of pesticide application for vegetables cultivated under greenhouse in the Southern area of Korea

during the period of 2003-2004

Application rate of

Application time of

Application method (%)

C - . a) R .
Top Cultivation pesticide (kg ai/ha) pesticide Foliar Drenching, etc.
Cucumber cc 7 a4 o )
EFC 0.55 6.1 98 2
Tomato cC 242 i o :
EFC 0.68 1.9 9% 4
cC 1.99 6.6 91 9
Eggplant cC 372 163 o :
28D EFC 0.14 35 100 0
ot cC 3.65 10.5 94 6
pepper EFC 1.67 35 97 3
. cC 6.05 304 85 15
Paprika EFC ) ) _ -
cC 0.19 13 78 2
Lettuce EFC 0 0 - -
- cC 1.50 3.6 83 17
1l
Perilla leaves EFC 0 0 _ -
. cC 243 438 81 19
Green
onion EFC 0.05 05 100
CC 330 10.9 89 11
M =9
ean(n=9) EFC 047 20 %8

“Refer to Table 3.
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Table 5. Numbers of pesticides applied by use purpose in greenhouse cultivation of vegetables in the Southern area of

Korea during the period of 2003-2004

No. of pesticides used (as active ingredient)b)

C Cultivation”
op Hvation Total Fungicide Insecticide __ Herbicide Others
CcC 64 45 18 0 1
Cucumber EFC 23 16 6 0 1
Tomato cC 49 3 16 0 0
EFC 17 12 5 0 0
cC 40 19 20 0 1
Strawbe
wherry EFC 19 9 10 0 0
Eesolant cC 36 14 21 0 1
8Ep EFC 3 1 2 0 0
Hot. scomer cC 29 18 1 0 0
peppe EFC 10 6 4 0 0
. cC 49 24 25 0 0
P
aprila EFC - : - - -
cC 5 3 2 0 0
Lettuce EFC 0 0 0 0 0
. cC 20 7 13 0 0
Perilla leaves EFC 0 0 0 0 0
Green onion cC 13 4 8 0 ]
EFC 3 1 2 0 0
j cC 339 186 149 0 04
Mean (n=9) EFC 94 56 36 0 0.1
YRefer to Table 3.
Total number of pesticides used by surveyed farms.
A Fog 7lgolol & olh o) AuHoR 4 AAAR YEA AdFEEz A
Agu, Agyds 84 ZABMIA A8 FeA dEdcler @ Aol
T ABEAE HEARSE YoHSHE 9. BAAIN ASHR E e 209 7
BTl AT MFe] FebgRo] AEE T 9 % Folnl 5% WE 10502 001200 ke
A3 TE 3H A3 A%l = 97 ARute] A& aifhao] MMM AHEEH T A[Th (FHERES] A
93 YAtk 7 BAE wH ou Fgold ArA WA F 495%o] 001529 kg aias] WAl
56%, AEA 43%E AAEtL o AxRA= A 4 AR, B Ae F 4044 o] 0.02-1.31 kg
ASEA ST Aok AEAMAAE FEel 2 ajhad) WA BV TR, AL % 364
A BASA @7 Mol AZAS A8HA e A Bol 003153 ke aias) WANA S 124E, 3

o7 gddrd
22 AHEEd) 7 2 AEF
22 AMEEek] FRe devAE dxws #
A s7HE 6) B ARBAF AN FIHE

TEst] Aanr oA7ldM =
AN AFRET Qg RE ZF9)

ML AT o T
Rolk. Fepdy
E g9t o

X}EEH olE X}Eoﬂ 278k Eoke] obAALR R

Zo| M= E 294 %20] 001500 kg aifha®] ¥ ol A
=l TAR, fEgle e & 494 Ho] 0.02-10.1

kg aihad] WA F7HE 1NAR, FFAM= &5
0] 0004060 kg ai/had] HHAA F7+E 1744
2SI & 204 E0] 002450 kg ai/ha]
HelolA  Fhg 3AE, FlMdes F 13HE0]
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Table 6. Rate of pesticide applied on vegetables by conventional cultivation under greenhouse during the period of
2003-2004 (unit: kg ai/ha)

Pesticide Cucumber Tomato Sbt;arrv; E]%%t pe%%i:r Paprika  Lettuce ie;lé: erneg;l
Abamectin - 0.01/4 0.02/6  0.04/11 - 0.03/11 - 0.02/2 -
Acetamiprid 0.08/5"  0.05/1 0.09/8 0.08/1 0.152 0.15/3 - 0.051 -
Alpaha-cypermethrin - - - - - 0.04/1 - - -
Azoxystrobin 0.64/8 0.17/5 0.72/5 027/4 05372 1.02/8 - - 0.07/1
Benomyl 0.83/1 4.06/1 0.32/2 0.30/1 - - - - -
Bifenazate - - 0.18/1 - - - - - -
Bifethrin - - 0.02/1 - - 0.03/8 - - 0.01/1
Bitertanol 3.07/1 - 0.23/1 - - - - - -
Boscalid 0.56/1 - - - - - - - -
Buprofenzine 0.18/1 0.12/4 - 0.15/1 - 0.07/1 - - -
Cadusafos - 1.80/1 - - 1.80/1 - - 1.80/1 -
Carbaryl - - - 0.15/1 - - - - -
Carbandazim 0.80/9 1.36/3 09172 0.57/2 0.97/3 0.48/2 - 0.38/2 -
Carbofuran - - - - - - - 1.50/1 5.10/1
Cartap HCI 2.25/1 0.53/5 - - - - - - -
Chlorfenapyr - - 0.03/1 0.09/3 - 0.15/12 - - 0.02/1
Chlorfluazuron - - 0.03/1 0.06/2 - - - - -
Chlorothalonil 27811 1.10/5 - - 0.36/1 1.73/1 - - -
Chlorpyrifos - - - - - 0.24/1 - - -
Chlothianidin - - - - - 0.12/3 - - -
Copper hydroxide - 1.59/1 - - - - - - 0.49/1
Copper oxychloride 050/12  0.60/1 - - - - - - -
Cyazofamid 0.09/6 - - - - - 0.03/1 - -
Cyfluthrin - - - - - - - 0.03/1 -
Cymoxanil 0.04/7 0.20/3 - - - - - - -
Cypermethrin - - - - - 0.04/1 - 0.08/1 -
DBEDC - - - - - 0.90/2 - - -
Deltamethrin - 0.02/1 - - 0.02/2 0.03/2 - - -
Diazinon - - - 0.33/3 - - - - -
Dichlofluanid - 1.93/1 - - - - - - -
Dichlorvos 1132 054/1 0.57/3 - 5.00/2 - - 0.75/1 0.48/1
Diethofencarb 0.93/6 1.19/3 0.47/1 0.57/2 0.38/1 - - 0.382 -
Difenoconazole 0.20/6 - - - - - - - -
Diflubenzuron - - - - - 0.18/3 - - -
Dimethomorph 0.65/6  0.35/10 - - 0.03/1 0.05/1 0.13/1 - -
Dithianon 0.2011 0.45/5 0.65/1 - '

Emamectin benzoate  0.02/12 0.04/12 026/4 00311 0022 00916 00042 0024 0031

Endosulfan - - - 10.8/1
Ethaboxam 0.38/1 0.77/2 - - 0.05/2 - - - -
Ethoprophos - - 5.00/1 - - - - 4.50/1 -
Etofenprox - - - 0.12/4 - 0.29/1 - - -
Etoxazole - - 0.04/2 - - - - - -
Etridiazole - - - - - 0.15/4 - - -
Famoxadone 0.13/5 0.18/2 - - - - - - -
Fenamidone 0.08/1 - - - - - - - -
Fenarimol 0.10/5 - 0.10/5 - - 0.17/2 - - -
Fenitrothion - - - 0.60/1 - - - 0.19/1 -
Fenpropathrin - 0.19/7 - - - - - - -
Fenvalerate - - - - - - - 0.06/1 -
Fipronil - - 0.03/1 0.09/2 - - - - -
Fludioxonil 0.46/8 0.27/3 - 0.33/2 - - - - -
Flufenoxuron - - 0.07/2 0.15/4 - 0.15/2 - - -
Fluquinconazole - - - - - - - - 0.05/1
Flusilazole 0.04/1 - - - - 0.182 - - -
Folpet 2.00/4 - - - - - - - -
Fosetyl-Al 0.91/3 2.40/1 .- - - - - - -
Fosthiazate 4.50/1 - - - - - - - -
Furathiocarb 0.15/1 - - - - - - - -
Hexaconazole 0.03/5 - 0.03/1 - 0.01/1 - - - -
Imidacloprid 0.36/16  0.60/1 041/8 0.33/8 0317 039/14 0.60/1 0.08/8 0.03/2
Iminoctadine tris 0.85/4 0.24/3 - 0.66/3 - - - - -
Indoxacarb - - - - 0.09/2 - - - -
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Table 6. Continued

Pesticide Cucumber Tomato S&r}anv; Sga%; pe%?)ter Paprika  Lettuce ie;lgz grrl?g:
Iprodione 1.04/4 1.15/2 0.08/1 0.84/2 - 0.80/2 - - -
Kasugamycin 0.07/9 0.12/1 - - 0.08/1 0.04/2 - - -
Kresoxim—methyl 0.12/1 - 1.00/5 0.33/6 0.48/2 2.52/6 - 0.50/1 . -
Lambda-cyhalothrin - - - 0.09/1 - - - - -
Lufenuron 0.01/1 - - 0.06/4 0.10/1 0.16/1 - - -
Mancozeb 4.06/8 2.21/6 0.70/1 L. 48/2 - 0.48/1 - 0.84/1 -
Mepanipyrim 0.22/2 - - - - - - -
Metalaxyl 0.192 0.65/4 - - 0.84/1 - - 0.80/1 -
Metalaxyl-M 0.25/1 - - - - - - -
Methidathion 0.39/2 2.23/3 - 0.57/6 - - - - -
Methomyl 1.32/1 0.43/4 - - - 0.30/3 - - -
Methoxyfenozide - - 0.08/1 _ - - - - -
Metiram - - - - - - - - -
Milbemectin - - 0.02/5 - - 0.02/1 - - -
Myclobutanil 0.04/2 - - - - - - 0.12/1 -
Oxadixyl - 0.17/3 - - - - - - -
Oxolinic acid 0.30/1 - - - - 0.30/1 - - -
Oxytetracycline 0.01/1 - - - 0.06/2 - - - -
Penconazole 1.23/1 - - - 0.14/1 - - - -
Phenthoate 0.95/1 - - - - - - - -
Phosalone - - - 0.08/1 - - - - -
Pirimiphos-methyl - - - - - 0.34/1 - - -
Polyoxin B 0.29/9 0.14/3 0.17/1 0.35/6 - 0.93/12 - - -
Polyoxin D 0.01/2 - - - 0.02/1 - - - -
Procymidone 1.25/3 0.16/3 0.44/1 1.53/3 0.95/3 0.24/ 0.28/2 0.72/1 0.38/5
Propamocarb HCl 20.0/1 0.41/1 - - - 291/4 - - -
Propineb 0.98/1 5.29/2 1.31/1 - - 10.1/1 - - -
Pymetrozine 0.40/1 - 0.13/1 - - 0.27/1 - 0.30/2 -
Pyrimethanil - 0.16/2 - - - - - - 0.27/1
Pyriproxyfen 0.26/2 0.16/9 - 0.1772 - - - - -
Siloxane 0.18/1 - 0.32/2 - - - - - -
Spinosad 0.16/12  021/9 0.1711 0.20/9 0.19/5 0.36/13 - - -
Spirodiclofen - - - 0.27/2 - - - - -
Streptomycin 0.43/2 0.15/1 - - - - - - -
Streptomycin sulfate 0.12/1 - - - 0.72/2 - - - -
Sulfur - - 0.65/2 - - 0.43/1 - - -
Tebuconazole - - - - 0.32/2 0.42/3 - - -
Tebufenozide 0.08/2 - 0.10/1 0.06/1 - 0.15/2 - - -
Tebufenpyrad - - 0.07/4 - - 0.18/1 - - -
Teflubenzuron - 0.05/2 - - - - - - 0.05/1
Tetraconazole 0.08/1 - 0.65/1 - 0.09/1 1.11/4 - - -
Thiacloprid 0.06/1 - 0.05/1 - 0.08/1 0.05/1 - - -
Thiamethoxam 0.24/3 0.12/6 - 0.21/4 0232  051/17 - - -
Thiophanate-methyl 0.84/1 1.24/4 0.70/3 0.85/6 - 0.60/4 - - -
Thiram - - - 0.48/1 - - - - -
Triadimefon - - - - - 017 - - -
Trifloxystrobin 0.19/1 0.12/1 - - - - - - -
Triflurhizole 0.37/11 0416 0.34/7 0.42/5 0.99/2  1.08/12 - - -
Triforine - - - - - 0.16/2 - - -
Validamycin - 0.05/1 0.47/1 - - - - - -
Vinclozolin 0.12/1 0.40/1 - - - - - -
No. of pesticides 64 49 40 36 29 49 5 20 13
No. of farms surveyed 26 19 15 11 8 19 7 10 9

“Value followed by slash means number of farms using the pesticide.
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Table 7. Rate of pesticide applied on vegetables by environment-friendly cultivation under greenhouse during the

period of 2003-2004 (unit: ke ai/ha)

Pesticide Cucumber Tomato Sbt;arr\;- I};:l%%:[ pel;l)([))ter Paprika  Lettuce Er‘l};: g;egfll
Abamectin - - 0.03/1 0.03/2 - - - - -
Acetamiprid 0.10/1°  0.081 - - 0.17/2 - - - 0.01/1
Alpha-cypermethrin - - .0006/1 - - - - - -
Azoxystrobin 0.21/1 0.25/2 - - 0.04/1 - - - -
Benomyl - - - - 1.33/1 - - - -
Carbendazim 0.80/1 0.70/4 - - - - - - -
Chlorfenapyr - - 0.07/2 - 0.27/1 - - - -
Chlorothalonil - 1.23/1 - - 3.46/1 - - - -
Chlorpyrifos - - 0.01/1 - - - - - -
Chlothianidin - - 0.06/1 - - - - - -
Copper hydroxide 0.16/1 - - - - - - - -
Cymoxanil 0.07/2 0.59/1 - - - - - - -
Dichlofluanid 2.00/1 - - - - - - - -
Diethofencarb 0.80/1 0.60/3 - - - - - - -
Dimethomorph 0.11/1 1.00/1 0.24/1 - - - - - -
Dithianon - - 0.90/1 - - - - - -
Emamectin benzoate 0.03/1 0.02/1 0: 02/ 1 0.01/1 0.04/1 - - - -
Ethaboxam 0.01/1 - - - - - - -
Famoxadone 0.08/3 0.44/1 - - - - - - -
Fenarimol 0.09/1 - 0.38/ 0.04/1 - - - - -
Fipronil - - - - - - - - 0.01/1
Fludioxonil - 0.46/2 - - - - - - -
Flufenoxuron - - 0.08/1 - - - - - -
Fosetyl-Al 2.40/1 - - - - - - - -
Furathiocarb 0.04/1 - - - - - - - -
Imidacloprid 0. 08/2 - 0.11/2 - 0.272 - - - -
Iminoctadine tris - - 0.06/1 - - - - -
Kresoxim-methyl - - 0.35/2 - - - - - -
Lufenuron - - 0.04/1 - - - - - -
Mancozeb - 1.43/1 2.25/1 - 0.27/1 - - - -
Metiram - - 1.65/1 - - - - - -
Penconazole 0.08/1 - - - - - - - -
Polyoxin B 04072 0.04/1 - - - - - - -
Procymidone 0.4072 0.76/2 - - - - - - 0.50/1
Propineb - - 2.10/1 - - - - - -
Pyraclostrobin - - - - 0.18/2 - - - -
Pyriproxyfen 1.89/1 0.15/4 - - - - - - -
Sodium mononitroguaiacol  0.01/1 - - - - - - - -
Spinosad 0.07/2 0.18/1 - - - - - - -
Sulfur _ 1. 89/1 - - - - - - - -
Tebufenozide - 0.08/2 0.0772 - - - - -
Tetraconazole - - 0.10/1 - - - - - .
Thjamethoxam 0.07/1 0.06/1 - - - - - - -
Triflumizole - 0.30/1 0.31/2 - 0.22/1 - - - -
No. of pesticides 23 17 19 3 10 - 0 0 3
No. of farms surveyed 10 14 8 2 10 0 16 7 11
YRefere to Table 6.
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The Usage Status of Pesticides for Vegetables under Greenhouse Cultivation in the Southern Area of Korea
Mi-Gyung Lee, Jae Moon Hwang, Su-Rae Lee'(School of Bioresource Science, College of Natural Science,
Andong National University, Kyungbuk 760-749, Korea, 'Korean Academy of Science and Technology, Gyeonggi
463-808, Korea)

Abstract : This study was undertaken to survey the pesticides used under the greenhouse cultivation of 9
vegetable crops including cucumber, tomato, strawberry, eggplant, hot pepper, paprika, lettuce, perilla leaves and
green onion in the Southern area during the period of 2003-2004. The total number of farmers investigated was
202 which consisted of 124 conventional growers and 78 environment-friendly growers. The farmers were
requested to record with respect to the crop’s name, cultivation acreage, growing practices - (conventional/
environment-friendly), use purpose, pesticide kinds, usage quantity and application time of pesticides. The average
usage quantity of pesticides for the 9 crops was 3.30 kg ai/ha in conventional growing and 047 kg ai/ha in
environment-friendly growing. The average application time of pesticides was 11 times in conventional and 2
times in environment-friendly growing, with more than 90% cases as a foliar application. The number of active
ingredients of pesticides was 34 in conventional and 10 in environment-friendly growing on the average per crop.

The purpose of pesticide application was as a fungicide in 56% cases and as an insecticide in 43% cases.

Key words : pesticide usage, Southern area, greenhouse cultivation, conventional farming, environment-friendly
farming.
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