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Abstract To improve pest management strategies and pesticide regulation policies, our study obtained
baseline data from pepper farmers in Korea by investigating practices in pesticide use, surveying satisfaction
with pesticide efficacy, and understanding factors contributing to its reduced effectiveness. The average age of
respondents was 64.1 years with 28 years of experience in cultivation on an average cultivation area of 1.33
acres. Anthracnose was the most common disease reported (83.2%), and oriental tobacco budworm was the
predominantly common pest (47.3%). When selecting pesticides, farmers primarily relied on the National
Agricultural Cooperative Federation (Nonghyup) (49.2%) and pesticide dealers (29.9%). Most farmers applied
pesticides at 7- to 10-day intervals (82.8%) and 11 to 15 times annually (65.9%). Pesticide efficacy was rated
as “average or above” by 81.3% respondents. The main factors contributing to reduced efficacy were pest
resistance as well as weather conditions, such as high temperatures and rainfall. In addition, pesticide-related
information was mainly obtained from dealers (40.5%). For 27.2% farmers, it is pivotal to obtain information
on the target pests and diseases of each pesticide. The findings of our survey can serve as foundational data
to promote the rational use of pesticides and to establish a safe pesticide management system to cultivate

peppers.

Key words: Farmer perception, pepper cultivation, pest and disease control, pesticide use practices, pesticide
management system
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Table 1. General characteristics of the surveyed pepper farmers
(Values are presented as number of respondents (n) and
percentage (%))

No of respondent Total

Variable Category

(o) (%)
<40 2(1.1)
A 40-49 13(7.3)
ge

(year) 50-59 28 (15.8) 177 (100.0)

60-69 87 (49.2)

70< 47 (26.6)

Gyenggi 17 (9.6)

Gangwon 12 (6.8)

Chungbuk 15(8.5)

Residential Chungnam 22(12.4)
L 177 (100.0
district  Jeonbuk 25(14.1) ( )

Jeonnam 30(17.0)

Gyeongbuk 42 (23.7)

Gyeongnam 14 (7.9)

<10 20(11.4)

Cultivation 10-19 40 (22.9)
experience 175 (100.0)

(year) 20-29 22 (12.6)

30< 93 (53.1)

<1,000 99 (56.3)

1,000-2,999 49 (27.8)
Croparea 3 34 4 999 14 (8.0) 176 (100.0)

(pyeong)
5,000-6,999 6(3.4)
7,000< 8(4.5)

(12.4%), 7371(9.6%), =5-(8.5%), 7A'F(7.9%), 7+ (6.8%)
TOE UERT o]l 9% Exe Au) A9 7%
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n]d 7ksAo] JE Aoz ddtE A AELe 108 vvt
11.4%, 108 o] 199 w9+ 22.9%, 20 ©]4F 299 mjqt
12.6%, 30 o)A 53.1%C % 30 o AulEt w7t
woron, Ha Al AHFL 28.0+15.190F AU
A WAL 1,000 o] 563%F 7P Bkom, 1,000-
2,999%0] 27.8%, 3,000-4,999%H°] 8.0%, 5,000-6,999%
o] 3.4%, 7,000 o2 4.5%Z Ha AuHZES 1,626.1
o g Yeptt. o)¢h Adste] AU F2 w7k Al
73] Bol Wl wA Al719E oA Hee gt A
AL o] Ao E FAARI A Bl Hole BhH,
AqtE AP ] 73 WA AQle] HlE B AX St
5L, iR Al F7ke Walls S UAE Qe A RE
7} 28 7FsAo0l At weEbA - FY
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Z3K(Table 2, left), -SEAF] 832%7F VAW (Colletotrichum
spp e 7HE AR Wl = A Es19 oM, A (Phytophthora
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Table 2. Major diseases and pests with the main pesticides used in the surveyed pepper farms

Fungicides Insecticides
Variable
Category No ofr(izr;ondent Total (%) Category No of r(e;z;;ondent Total (%)

Anthracnose 158 (83.2) Tobacco budworm 87 (47.3)
Phytophthora blight 22 (11.6) Thrips 66 (35.9)
Virus diseases 42.1) Aphids 15(8.2)

Major diseases . .

or insect pests Southern blight 2(1.1) 190 (100.0) Mites 13(7.1) 184 (100.0)
Bacterial wilt 2(1.1) Whiteflies 2(1.1)
Fusarium wilt 1(0.5) Stink bugs 1(0.5)
Alternaria leaf blight 1(0.5)
Pyraclostrobin 19 (15.6) Flubendiamide 32(254)
Azoxystrobin 17 (13.9) Fluxametamide 14 (11.1)
Mancozeb 15 (12.3) Chlorfenapyr 12 (9.5)

Main . .

pesticides used Chlorothalonil 11 (9.0) 122 (100.0) Emamectin benzoate 9(7.1) 126 (100.0)
Tebuconazole 9(74) Others 52 (41.3)
Others 47(38.5) None 7(5.6)

None 4(3.3)
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WA 882 A7 ATHSon et al,, 2023). 15 FAIE]
Sl AR-El= F8 A9 FAE-S Pyraclostrobin(15.6%),
Azoxystrobin(13.9%), Mancozeb(12.3%), Chlorothalonil(9.0%)
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7] 98l ARgEE 8 ASAlY] F9%-2 Flubendiamide
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= Direct purchase
= Nonghyup
= Pesticide dealer

Other farmers

Fig. 1. Criteria for pesticide selection among surveyed pepper
farmers.
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Fig. 2. Monthly proportion of pesticide use among the surveyed
pepper farmers.
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Fig. 3. Interval and frequency of pesticide spraying among
surveyed pepper farmers, showing (A) spraying interval and
(B) annual spraying frequency.
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Fig. 4. Comparison of pesticide spraying volumes(L/ha) at the initial stage (A) and near harvest (B) in pepper cultivation.
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Table 3. Type of spraying equipment and spraying method used by surveyed pepper farmers

Variable Category No of respondent (%) Total (%)
Boom sprayer 2(1.1)
Speed sprayer (SS) 0(0.0)
Spraying equipment Drone sprayer 2(1.1) 175 (100.0)
High-pressure sprayer 169 (96.6)
Ultra-low volume (ULV) sprayer 2(1.1)
Spraying method Self-sprayin, 173 (100.0
prayine prayie . ( ) 173 (100.0)
pest control service 0(0.0)
Table 4. Satisfaction level with pesticide effectiveness among surveyed pepper farmers
. . Very Somewhat Somewhat Very Don’t Total
Satisfaction level satisfied satisfied Neutral dissatisfied  dissatisfied know (%)
No of respondent (n) 14 36 94 15 5 13 177
% 7.9 20.3 53.1 8.5 2.8 73 100.0
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Table 5. Perceived causes of reduced pesticide effectiveness 71491 WA E3E UeRIA|EE, A9
among surveyed pepper farmers

019 - O[22 - 13 - 225 - 0|4 - uiDlz] - vt

R BRSY

Category No of respondent (%) o&) BalE AL 2dEe] 7HEF9 AFAE TS
Fungicide Insecticide A& AR HEo] tk(Choi et al,, 2009). T3+ AgA] 9}
Improper application method 2(1.4) 2(1.4) AN F AR 2 HES ARG T A
Lack of pest control information 10 (7.1) 42.9) Sl WS WA A7 HH o] A AR
Pesticide resistance 46 (32.9)  40(29.0) o] WA7F oL T2 dolog ok AgA HaE

Crop variety and pest characteristics 8(5.7) 13 (9.4) =3& 7]—1P o] Mgt 7102 UeldthPark et al., 2016).

Weather conditions 56 (40.0) 62 (44.9) S ok Hujolse] ok A3HA Al thEk o4 ZA}

Pesticide quality and storage issues 5(3.6) 4(2.9) JME 2 okAe] HIE Alo] Ex|gl= 2uho] 7 T

Others 7(5.0) 8(58) e THPark et al., 2023).

None 643) 506 L AE DL W PaE WY 4 Hv

Total (%) 140 (100.0) 138(1000)  ZAskTable 6), 7.2 = Axgo] gk Al7]o] o A
T A(30.6%), BalEol %—éo] AL 7

Astel F2 dloR vepdon, theom ok A WslEol A A9 (22.3%), T 5 =7t
(32.9%), WA} A 5 WA R HE(7.1%), = FE D 735-(20.5%) =22 YERTH 1 2 A= 714 89l
WalE S5 T%) ©oR AT, 4EAe) Al WalEe] A=A 540 kA Asie] sl aglow 483w
AR AE Bon, 71 29044.9%) o] 7P we SIES RAFET S, ¥t Aske of R Aste] 94
H &S ARSI, Thro R 5o ARH.0%), e 5 ] FE TAETE AE 2719 71V 27 3 A A7
2 BEE GF0.4%) w22 YETE olEe dae -9 oEjgo] Fod F&dks R ddEh
ope] kg 7} Tha] obA| ARl AR Sdunt opuje} AR FoF AT A o] 270l dlallAlE(Table 6) 2ol 7)A€
T =3HE &4 a9 A %2 %71 UH—EHH Aoz IAurE ErRve SH0l 336%E 7P =3%oH, oA
dtEnt. wok2 Wels T WA el A FAHe] & £ A2E AWAUTH23.0%), T AEFo] HH U] F

Table 6. Factors associated with farmers’ experiences of reduced pesticide effectiveness in pepper cultivation

7t ek 73$-240%), oHAI7E A

spEA 2, o, vt

SIE

%, 02 % ol

Variable Category No of respondent (%) Total (%)

Sudden rainfall immediately after spraying 47 (20.5)
Spraying during periods of high temperature or intense sunlight 70 (30.6)
Pests and diseases occurring in inner or less penetrable plant parts 51(22.3)

Pef)tciﬁfrg,if;ase Rapid multiplication or high population density of pests 55 (24.0) 229 (100.0)
No integration with other control methods 0(0.0)
Others 2(0.9)
None 4(1.7)
Followed dilution rates as labeled 73 (33.6)
Did not follow dilution rates 15(6.9)

Sprayjng Sufficient spray volume applied 42 (19.4) 217 (100.0)
conditions Insufficient spray volume applied 8(3.7)
Mixed multiple pesticides 50 (23.0)
Used a single pesticide only 29 (13.4)
Problems with spraying equipment 10 (5.5)
Missed areas during spraying due to insufficient coverage 24 (13.3)

Issues rc?lated to Pesticide stored for an extended period 2(1.D) 181 (100.0)
pesticide use Poor pesticide packaging condition 2(L.1)
Others 7(3.9)
None 136 (75.1)




2025 2L D THHH =7

ETH19.4%), T FARE ARSRITH13.4%) o= E
stk ¥ SMulEE 271 ZTH6.9%), FOF AEFO
FEATC TR SHE HAR1H] IR wUMIN HE =
719 B84 Het o] FAA L Y-S HAFT o)t
A= YRR By 53 A RS F5leE A

H -
BOIA|RE, oA Egtolu FobE 24 5 71Fo] FusA
- _

g BAAR g 24}

E3he ok A3t % o) 2ol
CCREEE T X

o H
B3 B IR S 9 22 7ok sl
43 : %

SHIRLH, 5.5%=

58 A8t —%—s}om. w, EAgS
A2

75.1%% iﬂl Heht s

A~ HRED 9191@

25k, 59 059} 5% Pl AE P
sgaRon, ol 9 Fig 19 o A9 71 Ad)

tol =°f Atg AEf A 325

av)
X
?—‘@‘

"RIZHA 2 E7Ee Walle WA BE ARV
el JEEo U HFET theoR
2 = F71ed 5 AN AAR(183%),
= AE(15.1%), %‘—%k zil AA A AR (7.9%
5 Aul vjA] (4.0%) =OE YEstth E3)

7P EE HEE z}ﬂfﬂ 2E Ao FA] %
AFAEA L] FFEo] Atk g on|git).

Houp FA wiF o] &85l *Pfﬂﬂii
A8A0l LAY 7] A el <
AOR WAtk 01

rlr

u: off’

2

P> off ol
Sa @ ot

~—

>

(A TR
S o r
i) OH" r
2 4r offt
l‘-i‘i i ae
=

& 4y

h!
rlo

off g
-
N

N
<
ot

ﬂ?

s
T,
o2
o

flilo
¢
r

o ol Y ol ¥9 o>
_E,
¢
oot
N
of 1
12
g,
o fl’N
ol

o}~r.‘Q

L oo (L W o8 rlo opl rlr
fir o it N

s

1o

W

oX,

oy o of

b

1o,

)

EL

é

)

ol

5

g

el

ko

ok

12
rJ
(I
o
e
§ of
N
N
o
N o
to
o
o
1
2,
=
o
BN
>~
>

I )
ox
o
=
°1N‘

%
A Xéi(19.4%), %"#ﬂé 54(183%), &oPd
IR AW (17.6%) =22 YERT) o] 2% Au)
ok A—]E_Iﬂ AL ;\] z];q;eo] Aex3 AgAo)

ot o
oX
0!

1w T10 O

ol 7o) AAA AR Aoz 7T & e
H ZH=E 7P§}g]._7_’ oko] zR87)2}F 9l obx
-

T o b R S AM S
o

4
Aol B & LR Sirt Lad Aoz paE,

Table 7. Sources of pest control information and farmers’ needs for pesticide-related data among surveyed pepper farmers

Variable Category No of respondent (%)  Total (%)

Research institutions (Rural Development Administration, 46 (18.3)
Provincial Agricultural Research & Extension Services, etc.) ’
Pesticide manufacturers 20(7.9)

Sources of pestand  Pesticide dealers 102 (40.5)

dl.sease coptrol News and newspapers 10 (4.0) 252(100.0)
information
YouTube 38 (15.1)
Others” 32 (12.7)
None 4(1.6)
Crop-specific control efficacy 54 (19.4)
Mode of action of pesticides 20(7.2)
Characteristics of pesticides (rapid action, penetration,
. 51(18.3)
and persistence)
Types of pesticide-related  1.; t pest: : f h pestici 279

information needed ain targe pests an.d.dlseas§s or each pesticide 76 (27.2) 279 (100.0)
Information on pesticide resistance occurrence 49 (17.6)
Recommended spray volume by crop 21(7.5)
Others” 5(1.8)
None 3(1.1)

Yncludes personal experience, neighboring farms, growers’ groups, and visual observation.
Includes the need for information on new pesticides and mixture compatibility, as well as pesticide label font size.
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