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Abstract This study surveyed the selling, buying, usage, selection and spraying frequency of pesticides on
apple orchards in Geochang, Gyeongsangnam-do province from 2012 to 2013 and found that the fungicides,
insecticides and acaricides were sprayed 13.9+3.5, 12.6 £3.2, and 2.6 £ 1.3 times per year, respectively.
Fungicides were applied mainly to control for Diplocarpon mali, Colletotrichum gloeosporoides and
Alternaria mali, whereas insecticides were sprayed mostly to control Grapholita molesta, Carposina sasakii
insects. Dealers sold pesticides without monitoring of the pests in the apple orchards, and also sometimes
sold pesticides which are non-registered for apple. Most of the farmers were highly relied on dealers'
recommendations to choosing the brand product. Relating on Integrated Pest Management (IPM) on apple
orchards in Geochang, residual active ingredient of frequently sprayed fungicides, insecticides, and acaricides
were analyzed. Most applications of the fungicides, insecticides and acaricides were well corresponded with
FAO's recommendations. For production of safe food and use of pesticides, it is requested to develope control
calender and consideration of training program for farmers. The regional characteristics and environmental

situation of the farm also should be considered.
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=
—

FN 574 2 AR AAe] BEHE )

3
AAY FoRrEHe A7 11.6kg ai/ha® F= 103 kg
ai/ha?} H|SEH UE [3.1kg ai/haol Hlwahd 2F 3

O} w= 2.2kg ai/ha,
ai/ha, ol€glo} 56kg ai/ha &
Integrated Pest Management) #| 7|7} % 2} o

=

2.3 kg ai/ha, &F 2.4kg
el 53 (IPM,
=7

o]
AT

o wla] suf o)A} AEE T JYTHFAO 2013; Garthwaite 5

2013). 2 FAEFAJNFAEE HASL e

*Corresponding author
E-mail: sjsuh@knu.ac.kr

93

A =(GAP, Good Agricultural Practices)Z 7l HE | u}2}
olol] w2 A3t FAHE ot AAte] a7HI U= A
JO|TH(MFAFF 2011). B3k &2 02 Foko] AXITE
Z0]7] 93l ohFst A7t A YA HElSE A
st s A S flste] E71gsHA ko] AR
A kel §lE A olth(Lee 5 2009).

Kwon & (2001)2 -gjuztelA] F2A e A3 9
o g FORAREES A A ste] Baslglon,
Az Al Al S5 T AMNE A A >
AFA > AZ2A ol 53] AF A= Propagite, Ome-
thoate®] AHS-TFo] Bokom, Alzte] TQIHA G FoRAE-F
2 27.1kg ai/halZ vFHU O B AFAE AL
AE AoF HIEUTE 2 o] Lim 5(2003)0] W %
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T FARE AE] AblA AbZEe] 739 22.1 kg ad/ha
o] HOS ARSI e AoE BUEoH, I oo
H3l 5oFe] ARg-Fo] Tha FHashe A9l Zlo® A6}
Aok HH Lee (1995)= F8 oA e Falg-315)
gk 2ALE AAlste] Akt ol e A7 113] o)
TORS Aty HAESITh Alglorle] e
19931 dell= AkA] 18.83], AFA| 13.33], AH]A] 6.53], 1996
ol AtAl 10.28], AFA 7.63], AR|A 2.83]= A=A}
H2Ekal e A4S Holal th(Lee 5 1996, 2005, 2007).
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Table 1. General informations of surveyed farms (Average + STD)
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(NCPMS: National Crop Pest Management System)°l] Zt5
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5 Aisks vt JetEel s0E7HE sk 2d
5 CE AAA, S, dsTEE, vel,
AA 5 s7re] kAl 3 AR A3 Al
8L 1 oW, HFAHL 62.9+ 10942
Z B SS(speed sprayer) -5
& 347.5+140.5 mo|H, HF

of
FHLEIF A A7 A 13.9£3.53], 25A
6+3.23], AR 2.6+ 1335 XN, T
S 7t 344.7£34.51/102010 21, 5FSA 84 88.0%
o] F7P} AFEE, 12.0%= A FFE ARE-3ISTH(Table 2).

Career (year) Age Area (ha) Altitude (m) Variety
143+35 62.9+10.9 1.1£02 347.5+140.5 Fuji
Table 2. General spray informations in surveyed farms (Average = STD)
Spray volume Spray times Using water (%)
(L/10a) Fungicide Insecticide Acaricide Underground water Ground water
34474345 13.9+35 126+£3.2 26+13 88.0 12.0
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Table 3. Average spray times and list of sprayed fungicides on apple orchard

Year 2012 2013
Average spray 142 13.6
times ) )
Acibenzolar-S-methyl+Chlorothalonil, Acibenzolar-S- Acibenzolar-S-methyl+Chlorothalonil, Acibenzolar-S-

methyl+Mancozeb, Benomyl, Bitertanol, Captan, Cap- methyl+Mancozeb, Benomyl, Bitertanol, Captan, Cap-
tan+Polyoxin-B, Carbendazim, Carbendazim+Kresoxim- tan+Polyoxin-B, Carbendazim, Carbendazim+Kresoxim-

methyl, Difenoconazole+Iminoctadine-triacetate,

Used Dithianon, Dithianon+Pyraclostrobin, Fluazinam,

methyl, Difenoconazole+Fluazinam, Difenocona-
zole+Iminoctadine-triacetate, Dithianon, Dithianon+Pyr-

fungicide Iminoctadine-triacetate, Iminoctadinetris(albesilate)-+ aclostrobin, Fluazinam, Iminoctadine-triacetate,
Thiram, Iprodione, Kresoxim-methyl, Metconazole, Iprodione, Metconazole, Metiram, Prochloraz manga-
Metiram, Polyoxin-B, Prochloraz manganese, Propineb,  nese, Propineb, Tebuconazole, Thiophanate-methyl, Tri-
Tebuconazole, Tebuconazole+Trifloxystrobin, Thiophanate- floxystrobin, Triflumizole

methyl, Trifloxystrobin, Triflumizole

Table 4. Ranking of the number of times fungicides were sprayed on apple orchard

2012 2013
Fungicide _Active No. of Fungicide _ Adtive No. of
ingredient (%)  used (%") ingredient (%)  used (%)
Metconazole 20 80(18.8) Metconazole 20 55(15.0)
Iminoctadine-triacetate 25 50(11.7) Iminoctadine-triacetate 25 45(12.3)
Erllflr(l)(:t::l)(;li?lzfﬂfi;cetate 3HIS >0(11.7) Eligflr:)(éf;);?lzeﬂf;cetate 3HIS 45(12.3)
Fluazinam 50 45(10.5) Dithianon 66 45(12.3)
Kresoxim-methyl 47 40(9.4) Dithianon+Pyraclostrobin 12+4 35(9.5)
Dithianon 66 40(9.4) Difenoconazole+Fluazinam 3+50 35(9.5)
Propineb 70 40(9.4) Tebuconazole 25 35(9.5)
Tebuconazole 25 40(9.4) Propineb 70 35(9.5)
Dithianon+Pyraclostrobin 12+4 40(9.4) Fluazinam 50 35(9.5)

YPercentage of total spray times.

AN MZOtH 2M

Atz =8 HalSe] TS AHAH <]
ok opel AAAY, AR e A, A
o] TR B AT, T A4 Fof st
™ (Kim 2012), o] Q9152 Q8] ZAMAYE71e] 4
Al xSl 2012 14.28]0014 20139 13.63] 2 74
SATH(Table 3). ZAF AbplollA] ZEAEu | e g ay,
gAY 5 Aol F8 HalE R 2012d0E 265
o] A#Al, 20130l = 23F9] AeAl7E AEEHAoH, 1
T 85%0)de] A7 AV SRt FE AREEo] $Y
S ofA| o] ARo] A& L = A ES B TH(Table 3).

ZANZE E3F 5057 A7 AR AEAlE BT A
I F 278 AAAE ARSI 2% AR WIHEHA &
¥H AgAlsE 201293 201399 2% Metconazole,
Iminoctadine-triacetate, Difenoconazole + Iminoctadine-triacetate
0] S tH(Table 4). Metconazol®] AFERIEE 201219 80
32 AA AE 3 T 188%E RS2, 2013309
£ 5532 15.5%] ARHIEE Hof 20124 Hoh 744819
O™, Iminoctadine-triacetate, Difenoconazole + Iminoctadine-

N
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or,
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triacetate 2A1¢] ARSHIE=E 201213 2013 £ xfo|7}
sho] Hlsgt A3kS Bk AetA| A FollA= Iminoc-
tadine-triacetate”} 714 @o| o]-&=UoH, @] ¥ Iminoc-
tadine-triacetate + Difenoconazole 349 FE|Z = T =] o]
20123 1003](23.4%), 201313 903](24.6%)7} AE =},
Iminoctadine-triacetate= 4%¥ AR78} dof] AEEF oW,
Iminoctadine-triacetate + Difenoconazole ¥4l 79 ©|% 7
AT 58 WAE] flete 2 AR AP
SO AR At gite] AdE ARSSE okAI 9 S5
Ao} Akl T8 WSHAIE flal AxE e 7]
9] Aol ofEd AE WASHA] RaL IR o] &3k
78S Hth Ha & (2012) 2= Akbdoll4] Mancozeb +
Myclobutanile] 7Fg & WL & AL&HM, SO0 =& Di-
thianon, Iminoctadine-triacetate, Fluazinam, Propineb 5<]
TO 7 HsoH, AFA G E Mancozeb + Myclo-
butanilS A& g AN =7} $]e} AA]sle] EAT 5
ofe]] tgt oEwrt =2 o2 )

ZAFs7E AA AN 7HF Bo] ARESE MetconazoleE 3
oA FEEA} Qo] AR o, M T FoF 4
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FApo] oA wiEel] 2013 39 AlgollM FESEo] 2}

A= RSk (Park 5 2012), o] 5= ARS ek A=

FA FAREA] A Alke] WEEAIE f1E] Al ARE-E]
o] Ll

ST}, o] F S SR Ao B3 A7)

S, AHGEH RS RIS FAE Fe 2

712G INE ol F FAFL SRRl A%H 02

whE sol 1A B RS A ke A0 Vet

stk 5ok RS 2 WAAEES GPss FRRe

2013 99 263 7% Al - E HRA) B

A34e] 5 % A B2 Be) B - B
2

off
3
=
—_
I}
S
Y

S1}(Adaskaveg
S 2012), AR E7] WAIE S A A3 20129 2

Follet 5FE] AlFde FEHA & FI(KCPA
2012) Trifloxystrobin + Fluquinconazole $AIE 45714
43] ARgsidlon, 53] 9ol 15d o]l E7telA e AL
4313 Q)= AA ot SIX T Trifloxystrobin?}t Fluquincona-
zole 7}7}F Altol] WA 2 FEEo] S o] AF
SRS AAStE A7 B[R] Al ). AR o]
o} o] A @A FEF A vSF A9 A2 &3
22l Walls WAAA g 2 PdEAE AE s &
Astodof & Ao = wAetET)

H

AEH A
1990+
oF 15~163]01R M (Lee 5 1996), 2000 ZZFwko]
10.53]2 5~63] AE 3157} 728kl th(Lee 5 2007). ©
A2 ARG E 20129 12.68)904 2013
11.58]2 Zr4she A3 BAtK(Table 5). ZAF Alkoll
A Esoleubl, EgollA v, wlAR, JIYER
Al F2 ElFE die® 2012900 3089 A,
201300 2952 A7} AEE U THTable 5).
ZAPIZE B9 5057 A7 AMES AEAlE BAe A

of | £

W AR @ 5K AEA AEISE B

B H

B
)

Table 5. Average spray times and list of sprayed insecticides on apple orchard

Year 2012 2013
Average spray 12.6 11.5
times ’ ’

Acetamiprid+Chlorfenapyr, Acetamiprid, Acetami-

Acetamiprid+Chlorfenapyr, Acetamiprid, Acetami-

prid+Bifenthrin, Acetamiprid+Buprofezin, Azocyclotin, prid+Bifenthrin, Acetamiprid+Buprofezin, Azocyclotin,
Bifenthrin, Carbofuran, Chlorantraniliprole, Chlorpyrifos, Bifenthrin, Carbofuran, Chlorantraniliprole, Chlorpyrifos,

Deltamethrin, Deltamethrin+Thiodicarb, Diazi-

Used

. L. ran+Etofenprox, Dinotefuran+Methoxyfenozide,
insecticide

Emamectin benzoate+Lufenuron, Etofenprox, Fenaza-

Deltamethrin, Diazinon+Etofenprox, Diflubenzuron,

non+Etofenprox, Diflubenzuron, Dinotefuran, Dinotefu- Dinotefuran, Dinotefuran+Etofenprox, Dinotefuran+Meth-

oxyfenozide, Emamectin benzoate+Lufenuron, Etofen-
prox, Fenazaquin, Flonicamid, Imidacloprid,

quin, Flonicamid, Imidacloprid, Imidacloprid+Spirotetra- Imidacloprid+Spirotetramat,

mat, Indoxacarb+Teflubenzuron, Lambda-cyhalothrin,

Indoxacarb+Teflubenzuron,

Lufenuron, Methoxyfenozide+Thiacloprid, Spirotetramat, Lambda-cyhalothrin, Lufenuron, Methoxyfenozide+Thia-

Tebufenozide, Teflubenzuron

cloprid, Spirotetramat, Tebufenozide, Teflubenzuron

Table 6. Ranking of the number of times insecticides were sprayed on apple orchard

2012 2013
Insecticide ingr?(;izl‘;te %) timseps r?oyﬁ) ) Insecticide ingr?(figr\;? %) timSeF; r?o}/; )
Chlorantraniliprole 5 50(15.8)  Flonicamid 10 65(21.6)
Flonicamid 10 45(14.2)  Chlorantraniliprole+Lambda-cyhalothrin ~ 9.26+4.63 45(15.0)
Dinotefuran+Etofenprox 5+8 45(14.2)  Emamectin benzoate+Lufenuron 0.7+2.5 35(11.6)
Chlorpyrifos 25 35(11.1)  Flufenoxuron 5 35(11.6)
Diazinon+Etofenprox 25+8 35(11.1)  Diazinon+Etofenprox 25+8 30(10.0)
Indoxacarb+Teflubenzuron 1+2 35(11.1)  Indoxacarb+Teflubenzuron 1+2 30(10.0)
Etofenprox+Methoxyfenozide 8+3.2 35(11.1)  Etofenprox+Acetamiprid 8+2.5 30(10.0)
Etofenprox 10 35(11.1)  Bifenthrin+Indoxacarb 1+2.5 30(10.0)

“Percentage of total spray times.
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H F 299 AFAS ARSI 2 FollA 20129l
Chlorantraniliprole, 2013'd°]= Flonicamid’} 7F§ %ol 4
EHRoH, ZF 503](15.8%), 653](21.6%)2 ARE-3IIt
(Table 6). IHAEF WA 2EAI2] Flonicamide 20124390
453] xS o, 20130l Al A7)0 AeRlE 9
7o) AL 713291 (KMA 2013)0] whet A 357} 65
3|2 Z7lslGit). o] ofAle YoRilAlEe] AR 7|Ee]
veuse @A 2&4de] the 5A4o= s Bo] A
9513 9 A0 & HEETHIRAC 2013; Tomlin 2009).

H2 AF2dste] Jgor AEAEe] WA =
78kl w2h(Jung and Yun 2006) 3152 LAY gl = ¥
sp7F 9lom, ofel wt ofAe] AHeo] wid FHEA] ¢4ar
teFs Wahs 20 UEsith ZARs7F A A 0lA 2012
d ]t} A8 Chlorantraniliproles S5y} Al
ZUel 528 A2 2013F9]E Chlorantraniliprole +
Lambda-cyhalothrin $#|2 =2 ¥HE] 3 Chlorantraniliprole
Al o] ARES FASIAAITE, 29 E<t Chlorantraniliprole
o] Al 9 3HA|7F 953] AEE|UT). Chlorantraniliprole
At T Aozl s AAEE 5% QTSR Az B
ey, Fegores AT 4% FIAR AEH
(KCPA 2012) 9¢]-§Ht} 7HA0] A Eated 201390 157
A Abtel] Ak Zlo® AN OH, w3 AN F
257k 2d A& Aol SEEA B2 FoE AR I=
STt o]t o] wekdu) o] FUAIE] Al F 714
o] A T2 AETHEHIE AMdlE AL AReg Sl
7} 83], Ef 7t ARSA Hol| wat ApdA o ' Q] eALE
FAEE & A 397t 332 2RI

B3 AEAo) AgE GAES B8 A 5024V

714 Etofenprox7F 20121 1503, 2013d 603] Az o]
7P ol AREEAT. oAk dAE AWE 7
Agde Aelstr] flaiA sl El mE s stofof
it F7F AREE Al RS AT A3 old A
o] sl yHEA| 3 FHA AEIeH, Ft=
ARHES oS JAIA R A¥she AR eyt
Etofenproxe  $AJ¥E|~Zo|=A% §FCF  SS(speed
sprayer) 27| & AMESe] FoRS Axd o /IR Y]
£ 2G5 g 7 AEAR] kAol AFE B2
TR & o FAsA #Agsiof dth(Hong 5
2013).

201218 Chlorantraniliprole &9l F2 FHASAI7}
Al ont, 20139 259 A AR A7 o] 1t
Fo] Chlorantraniliprole + Lambda-cyhalothrin, Flufenoxuron,
Emamectin benzoate + Lufenuron 5] A3 E| T}, o] <A
< ZFAEAR 5] GIA7e AEEs THAE
SAS 7HAL o o] BEAo = Qe WalFEgae
(IPM)ell A gHet oFA| = 5] 32 ATHKCPA 2012).

e

AHH[N| AtZok| 24

A AR o SollfFe FAEY T8 dsolH,
o] Z Atel] WA= Al-8-ol (Pononychus ulmi)t 744}
o3l (Tetranychus urticae)®] HWAE Il 2012W0l= 3
T 2.63], 2013dell= Het 26319 oS xS
(Table 7). 2012130 Bl 2013 Al A57190 5~7€ A
Z39F 71dx0] AEHY Fof W 7|7o] gol A%
31571 2718 Ao = svker),

S, AL S 502ARs 7N & 1084 A7}

Table 7. Average spray times and list of sprayed acaricides on apple orchard

Year 2012 2013
Average spray 24 26
times ’ ’
Used Abamectin, Acequinocyl, Azocycoltin, Bifenazate, Chlor- Abamectin, Acequinocyl, Azocycoltin, Bifenazate,

acaricide . ;
clofen, Spiromesifen

fenapyr+Fluacrypyrim, Cyenopyrafen, Propagite, Spirodi- Chlorfenapyr+Fluacrypyrim, Cyenopyrafen, Etoxazole,

Propagite, Spirodiclofen, Spiromesifen

Table 8. Ranking of the number of times acaricides were sprayed on apple orchard

2012 2013
Material ingr?(;iz;te %) s (o Material ingr?dcizrvf %) iy o)
Cyenopyrafen 25 30(27.2) Spiromesifen 20 30(23.0)
Spiromesifen 20 25(22.7) Acequinocyl 15 25(19.2)
Acequinocyl 15 20(18.1) Spirodiclofen 36 25(19.2)
Spirodiclofen 36 15(13.6) Chlorfenapyr+Fluacrypyrim 4+18 25(19.2)
Chlorfenapyr+Fluacrypyrim 4+18 10(9.0) Cyflumetofen 20 15(11.5)
Etoxazole 10 10(9.0) Cyenopyrafen 25 10(7.6)

“Percentage of total spray times.
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AE oA, 201200 = o]&F 9F°] Al F Cyeno-
pyrafen 303](27.2%), Spiromesifen 253](22.7%)% 7H4 &
o] AEHATHTable 8). 201340 1%0] o] & 1029
AXFRN oM, Spiromesifen®] 303](23.0%)2 AW=HT}
At 5o, i dd= AlY wol AXE cye-
nopyrafen  103](7.6%)2 AE3]57t Fstn T
Acequinocyl, Spirodiclofen, Chlorfenapyr + Fluacrypyrim
5= 7H; 258](19.2%)% AE 3|57 S 7FHtH(Table 8).
oj9} Zro] EAFoke] AMSHIE FHe w9 MYlHte
Aol A AoR BAEHAT 2AIZE B9t 7P
o] AL Spiromesifens T2 2544 Lol Hi]—ﬁ]—
A Fapl sh, B3 opAlo] JEE Aol A g F
stelr] ZsHA ske olFe °ofaE KA o“ﬂ(Tomhn
2009) 93t - 5] WEvt A &2 Aol FE AX

of 2 Sk Al
A5 wE A T2 BTN, A, BT
W, ATIES B Y % SAE 8, A3 B
FokeLhy, Bpoll by, e, AE, Asol, 3
sl golg WA a] 913 AER Ao A,

=
=
& o dxd Ao, &S, A 7 i

b
kv O 5 =R o B
dxd fFRAEdEe 2445,

4HA= Dithianon 1.28 kg a.i/ha® 2 7P B2 84
o] 2F¥ ¥ on, Mancozeb 5 HAIEHo] n—o‘ SR
Z A3l R A= 1.0 kg ai/haolstE AREE
$ATH(Table 9). Mancozeb, Captan, Myclobutanil, Folpet,
Propineb, Chlorothalonil® H & AtAe] 54444 TS
] 9] FFFo] 50% oFe® =3, FAOYX = Man-
cozeb, Captan, Myclobutanil®] 3% 2.2~4.4 kg a.i/ha2 1
3] A AxFor AAEL Jov(Tomlin 2009; FAO
1997), ABAGAME slFAEe] HdHAA 3.0~4.5
kg ai/ha AXFATH 2010“] At}ellA Mancozeb + Myclo-
butanil®] YAAFEFS 1.0kg ai/haZ RIEGIATHHa 5
2012), & 5_/\]'01]/\1'* 39kg ai/haZ FTAFE| o] YA
o] %J33] S7ISIAAIT FAOS] A A= 2] Yol AU
oh Eg Al A ko] dRkro® AtAET
wol XGlE A& ARHIEY} 7 =& Flonicamid
o] 7% 0.15kg a.i/ha, AFHSOlE A S8l 7HE B
o] A HE Spiromesifens 0.3 kg ai/ha®Z ZAEJTH A
A AoA AZH A, A, A e 9A] AR
Ak o 7 A 7]l ok AR A E T

ﬁF{E

Table 9. Total frequency ranking of pesticide used on apple orchard and a.i. kg/ha

Active

Formulation Dosage

Pesticide Material Ingredient (%) (unit) times 0L AL (kg/ha)
Fungicide Metconazole 20 SC? (170 ml) 145 6.7 ml 0.21
Iminoctadinetriacetate 25 SLY (500 ml) 95 20 ml 0.75
Dithianon 66 WG (330 g) 85 13g 1.28
Difenoconazole+Iminoctadinetriacetate 3+15 ME? (500 ml) 85 20 ml 0.09+0.45
Fluazinam 50 WP (250 g) 80 10g 0.75
Insecticide Flonicamid 10 WG (250 g) 110 10g 0.15
Indoxacarb+Teflubenzuron 1+2 WP (500 g) 65 20g 0.03+0.06
Chlorantraniliprole 5 WG (250 g) 50 10g 0.07
Dinotefuran+Etofenprox 5+8 WP (500 g) 45 20g 0.15+0.24
Chlorantraniliprole+Lambda-cyhalothrin 9.26+4.63 SC (62.5 ml) 45 25ml  0.03+0.01
Acaricide Spiromesifen 20 SC (250 ml) 55 10 ml 0.31
Acequinocyl 15 SC (500 ml) 45 20 ml 0.45
Cyenopyrafen 25 SC (250 ml) 40 10 ml 0.37
Spirodiclofen 36 WP (250 g) 40 10g 0.54
Chlorfenapyr+Fluacrypyrim 4+18 SC (250 ml) 35 10 ml 0.06+0.27

9SC Suspension concentrate (= flowable concentrate).
®SL Soluble concentrate.

WG Water dispersible granules.

9ME Micro emulsion.

WP Wettable powder.
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