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Abstract A survey was conducted involving 180 indoor farms across eight provinces in South Korea to
investigate pesticide usage during the 2024 cucumber cultivation period. The survey results demonstrated that
the average application frequency of pesticide products per farm was 25.2 times during the entire pesticide
use period of 13.7 days. The average number of pesticide applications per farm, by type of pesticide, was
12.5 for fungicides, 12.4 for insecticides, 0.1 for combined fungicide + insecticides, and 0.2 for other pesticides such
as adjuvants and plant growth regulators. The amount of active ingredients used per unit area was 4.8 kg/ha.
Fungicides accounted for the largest share at 3.4 kg/ha, followed by insecticides at 1.3 kg/ha, and other types of crop
additives at 0.1 kg/ha. In total, 270 pesticide products, containing 144 different active ingredients, were used.
Among the pesticides investigated, the most commonly used active ingredient was chlorothalonil as a
fungicide and dinotefuran as an insecticide. Although this study is limited to pesticide usage data in domestic
greenhouse cucumber cultivation, but it can be adapted and utilized in the future for agricultural policy
development and the establishment of pesticide safety management systems.
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o g3l HA ol ojeigo] stk
20241 71 ElUEre] Qo] AuiHA 2 F 4,154 haolH,
°] 3 3,049 ha (¢F 73.4%)7F AAS o]&-3fe] A=A 9l
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of AFH e, ddLEe] Az I3 WelE Wl
Z715a ek ol meh ks WA A 5o AR

Eo b= A th(Lee, 2010).

QoA AREEE FoFE I AR FZ o] wet o
oz FREY. T2 gy YAl Pseudoperonospora
cubensis), B7FFH (HYA: Sphaerotheca fusca), 25 (8
YA Pythium ultimum, Pythium butleri, Rhizoctonia solani) 5
nAEe] o3 WAEE AEWS WAs] 918 A7t
216.™, chlorothalonil, pyraziflumid, propineb, metrafenone
9] Aol T3 Fofo] 2ol itk AFAlE FE &
o|ZANH e (Thrips palmi), QA= (Aphis gossypii), =371+
O|(Trialeurodes vaporariorum), B¥)7 15| (Bemisia tabaci), %
vlo|- ol (Tetranychus  urticae) 52 35S WA,
dinotefuran, acrinathrin 52| A%&2] o] 20| ).
o] Wl BX AAC] F2E WAl 913 ARAR F
2 glufosinate-ammonium “3&9] &S ARS-SIH, FOF B
ZA91 HAAZ polyoxyethylene methyl polysiloxane A3
o] 3oFo] AMRE]7| % STHRDA, 2025a).

RS AR Aole glont 5A4S Ad seEdRE Q-
& Aede Ag 9 AAE S SHAA T8
e =8 sAEl e dRate] wRle] 1A%

g 4= Qlth(Lee et al., 2005). ©]&] gt FFo] Q- HFgO
FH SR 178 Beahr] S8 slleAe 58E 5
o9l AME-S FAlstE ¥ JEEAESE ATAE
(Positive List System, PLS)S 2019%E Algala glom
(MFDS, 2018), 5Fe] 78187 (Maximum Residue Limit,
MRL)S A7dal #Ae|gtozy T4 sAEe AlF fres
A Apdate] FARES] QbAS gReka QITHMEDS,
2025). A2k PLS A3} Fo| %= wid FARES] 5ok 5
APEL He HlES FAISIAL QlTH(Table 1)(MAFRA,
2020, 2021, 2022, 2023, 2024).
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olell 2011-2015d Abo] FEZTHS THOE FAAF,
IaNF, 5, Blol tiE FoF A
83k v} 1O (Ha, 2016), H2olE LAE, ¢, AF
2, AdZE] g8 49 ¢
39tk B AT o3 e dgtow S Qlom,
202435 AR Qo] YO R FoF ARBAEE AL
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ZAMXY MH

2 e FHSFET FHARIEEAISE (AgriX)
(MAFRA, 2022)¢] tlolHE FHaLsto, AIFEE A ek A=
7 oA 2o] AR F7Ee] AR e] & A 71E
o2 FEFE ARSI ddtihaea 7F B, Al
AHAE 7]1E0 R H|ES515-2" (proportionate - stratified
sampling)S 53l FESFE 1807 F7H= HAAsIAL, A4
571 7154 E4ol 28-8l3ith(Table 2).
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Table 1. MRL non-conformance rate by year (Over the past five years)

Year 2020 2021 2022 2023 2024
MRL non-conformance rate (%) 1.4 1.0 1.6 1.5 1.6
Table 2. The number of surveyed farms and the cultivation area
Province Total Gyepg— Gang-w  Chung-  Chung- Jeon- Jeon-  Gyeong- Gyeong-
gi on buk nam buk nam buk nam
Number of farms for survey 180 34 24 18 55 9 8 22 10
Cultivation area (ha) 68.8 13.0 9.3 9.8 224 35 1.5 6.9 2.4
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2 1 I' Table 4. Proportion of farms by pesticide spray volume range
=
Spray volume per farm Number of Proportion of
EAHAL 7} S8t (L/10 a) farm farms (%)
AT Qo] AAMANA 5 Age] th dehzAbg X <90 51 283
sopsl7] Slsl ghmel AFeks 2o AdAA 1805 %0 = x<120 i 2.8
udo= dejat Ak, Auiate] AR eon7k 40.0%2 120 =X <150 35 194
Vg BREOR], SOUi7E 294%, 40tk 70M) ole] zpzp 130 =x =180 18 100
133%, 133%2 e} 2 5060017} 9012 Apjais 2 X7 180 33 194
oz 2AHYYL o8] AMAYE 159 v 122%,  Toul 180 100
Table 3. Number of pesticide spray days
Province Nationwide Gyepg- Gang- Chung- Chung- Jeon- Jeon-  Gyeong- Gyeong-
gi won buk nam buk nam buk nam
Spraying times per farm 13.7 14.4 9.5 11.9 17.6 13.0 9.9 11.0 12.9
Spray volume per farm (L/10 a) 151.0 137.6 107.2 190.0 154.0 204.1 210.2 122.5 176.5
Table 5. Number of pesticide application by type
Number of pesticide application
Province
Total Fungicide Insecticide Fungicide + Insecticide Others”
Gyenggi 1,035 534 494 4 3
Gangwon 454 270 183 - 1
Chungbuk 382 187 195 - -
Chungnam 1,584 794 785 5 -
Jeonbuk 270 120 132 - 18
Jeonnam 145 51 82 - 12
Gyeongbuk 425 199 226 - -
Gyeongnam 233 99 126 - 8
Total 4,528 2,254 2,223 9 42
Average 252 12.5 12.4 0.1 02
(per farm)

JOthers : adjuvant and plant growth regulator.
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Fig. 1. Pesticide types and application ratio by purpose ((A) : fungicide, (B) : insecticide, (C) : average).

A B8RS 151.0 L/10 aZdtH(Table 3).

A B 10 ad 90 L mIRke] 283%, 90 L o] 120 L
mek 22.8%, 120 L ©]4F 150 L 7|9t 19.4%, 150 L o4
180 Lol3} 10%, 180 L 237} 19.4%SATHTable 4).

=% ERY 4Z S+ 2 AL SN0 oE 4Z H[E

| A 717 F E7toll A AR weke] F A Sl
Mg AE 7158 AR A3, 571 Ha 25280190,
o] T ARtA7} 12.58], AEAIY 1248, A=A 0.13],
71el 023] 2 AtA] > A > 71Ef > et A o'
ZAYEIATH(Table 5). AEE AAle] 542 o 69.5%,
A E 14.8%, X5 15.7%A 3L, FEAE o 45.2%,
AR 16.1%, X5 38.7%AT AA| FF AR B2
At B &S ot 57.4%, AMHAE 15.4%, X FE 27.2%E
ZAME]O] ot A §1FE Foo] AMEEHES ¥ F itk
(Fig. 1).

Table 6. Input amount of pesticide active ingredients per unit
area by type

Usage (kg a.i./ha)
Province
Total Fungicide Insecticide Others”

Gyenggi 5.4 4.2 1.2 0.01
Gangwon 3.1 23 0.8 0.005
Chungbuk 34 24 1.0 -
Chungnam 5.1 39 1.2 -
Jeonbuk 8.8 54 2.7 0.7
Jeonnam 8.4 2.2 2.0 42
Gyeongbuk 33 2.1 1.2 -
Gyeongnam 6.3 4.5 1.5 0.3
Nationwide 4.8 34 1.3 0.1

“Others : adjuvant and plant growth regulator.

AtA| 3.4 kg/ha, A 1.3 kg/ha, 71EF 0.1 kg/haZ A
ARE-2EL- 4.8 kg/hao] 1THTable 6).
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Fig. 3. Input amount of top 5 insecticide active ingredients per unit area.

I, AHE FF AR VISR TP Eol AR
Ao} AR ] A4Sl SR Al gk SEAE AR
TS AR A3}, AtAolA = chlorothalonil, propamocarb
hydrochloride, propineb, DBEDC, dimethomorph <=¢]™,
A=A 2+ dinotefuran, fosthiazate, fluxametamide, flonicamid,
imicyafos =°|{th(Fig. 2, Fig. 3).
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TS AAE goll= LEERE SAsle] AE FHS A

AEA AA o)

7 Axdke Ao WalE BAaRE soled o 29
Zo]THRDA, 2025b). §F AE A] AFE Xl S0
sixe 715S AA g4gthe Sl 89.4%, T HsHA
ARt SHol 6.7%, Akl SMTThe 8H°] 3.9%%
Aoz & Froke Zloz ARSI B, woF X
Al Bo 282 4 AE3the 7o) 55.0%, 7H 2
SaAY 8o Bethe 72 27 28.9%, 16.1%
th. %2l PLS Ale) B A wfo] AAE FoF QB A}
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