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Weed & Turfgrass Science was renamed from both formerly Korean Journal of Weed Science from Volume 32 (3), 2012, and formerly
Korean Journal of Turfgrass Science from Volume 25 (1), 2011 and Asian Journal of Turfgrass Science from Volume 26 (2), 2012 which
were launched by The Korean Society of Weed Science and The Turfgrass Society of Korea founded in 1981 and 1987, respectively.
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Survey of Pesticide Use in Leaf and Fruit Vegetables, Fruits,
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ABSTRACT. In order to investigate actual pesticide usage, this survey was carried out with farmers growing four crop groups, leaf
vegetables, fruit vegetables, fruits, and rice from 2012 to 2015. Five hundred sixty farmers were selected in main crop production
areas and were asked about their pesticide uses during the growing season. Investigations on pesticide damages to crop in recent 5
years showed that fruit vegetables had the highest proportion of damage at 14%, followed by rice at 11%, orchards at 11%, and leaf
vegetables at 8%. Compared to the results of a pilot study which took place from 2009 to 2011, fruit vegetable damage increased by
4% while damage to rice and orchards decreased by 7-9%. This means continuous education on mixed spraying, usage methods,
and precaution is required. In the survey on the safety guidelines for pesticide use, 6 items were well observed (89.0-95.0%), but
one item for use of protective gear had the lowest observance (81.7%). A measure for protective gear for poisoning prevention is
required. The survey of pesticide usage per area (kg a.i. ha™') showed that 1.65, 4.93, 10.98, and 3.16 kg a.i. ha™' of pesticides were
applied to leaf vegetables (6 species), fruit vegetables (6 species), fruits (6 species), and rice, respectively, which decreased from the
usage reported in the pilot study. This change was likely caused by more effective pesticides and fewer pest outbreaks; therefore,
shipments of pesticides have been decreasing. In the case of paddy rice herbicides, 43 products, including butachlor, were used for
1.3 kg ha™'. Herbicides represent 44% of pesticides used in paddy rice.
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(Kwon et al, 2001; Thm et al, 2003), ¥}-Z}|F(Oh et al,
2003), A, T=F 9 H(Ha et al, 2012)°] tjalf o]
23y vf ik ofof wE RS 2AMATE AT
A A AR, RS, B7), E 20], e, BErkE)
L 2001, 2005, 20099 ZAA T} 7+7} 6.6kg, 5.9kg,
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Table 1. Number of farm households selected for agrochemical use survey.

Crop No.of  No. of farm Region
classification  crops  House hold &
Leaf vegetables 6 130 Goyang, Namyangju, Yangpyeong, Geumsan, Gochang, Heanam, Daegu etc. in 27 regions

Fruit vegetables 6 150 etc. in 30 regions
Fruit trees 6 150 .

regions
Rice 1 130

Yeoju, Chuncheon, Nonsan, Eumseong, Jeongeup, Naju, Damyang, Andong, Miryang, Jeju

Andong, Yongdong, Kimje, Gimcheon, Icheon, Yesan, Cheongwon, Jangseong etc. in 25

Ichon, Paju, Iksan, Nonsan, Gyeonju, Sangju, Namwon, Gimje etc. in 26 regions
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Table 2. General information of the farmers surveyed.

a4 5T} E9HT o) F A% B77L GOl oFel%
7 el Ao Ak B 2015 SYo] B R 2
sfol A 59 el 201047} vmalo] 57 49T B
Q1%o] 334 EOIATL 6orh o4l 683%ApAIE Ao
L o) (Statistics Korea, 2010, 2015). ©|9} H|ushH & %
AR} 60tf] o]/Fo] A= oHth A W& 28-41%3iTt.
ol & A B4 AAANY E Tt T Al dol=
7b e AEEoln, A 718 Z7IAE € 5 3
= 7F AR daetar 2ot FoFAE A8 Al
i} vl a4 7P g3 W Al F7F Ear GAa

7 AR, PR 202 Yolth

SolorEiAlg +4 F4
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774X FEL AT A WA bk 2 %%
B 2AA B X717 gAlR ATk S
7He 95.0%, WA ORAEY W AT E4 ofR 2

Age of farmer (%) Career of spraying (%)
Crops

30s 40s 50s 60s <5 5-10. 11-20. >21
Leaf vegetables 1 15 48 25 9 16 31 44
Fruit vegetables 4 19 45 32 10 15 32 43
Fruits 3 21 45 31 5 19 38 38
Rice 9 13 37 41 3 3 21 73
Table 3. Survey results on pesticide application practices by farmers.

Ratio of response (%)
Examined item A* U 0] NK
L 1 2 R M L F1 2 R M L F1 2 R M L Fl1 F2 R M

Reading of label 44 60 60 45 523 52 36 35 48 427 1 4 4 35 3 0 1 1.5
Recording of application 46 62 74 50 580 46 36 25 36357 5 2 1 10 45 3 0 0 4 17
method and amount
Keeping of mixing criteria 34 59 70 52 538 51 29 26 43751 9 4 4 70 4 3 0 0 17
Noapplication afer drinking ¢ ¢ 75 55 633 26 19 21 4126713 14 2 6 87 1 2 2 1 15
or feeling fatigue (exhaustion)
Shower after application 71 72 87 69 748 22 16 11 27190 7 10 1 2 50 - 3 1 2 15
Clothes change after 57 64 78 7368023 17 19 25210 13 16 2 2 82 7 4 1 0 30
application
Personal protection 33 38 69 77 542 36 25 26 23 27515 22 4 0 10216 15 1 0O 8.0
Average 49.2 60.1 73.2 59.7 60.5 36.5 25.4 23.3 34.8 30.0 9.3 110 23 41 6.7 48 3.8 08 12 2.6

’A: Always; U: Usually; O: Often; NK: No keeping; L: Leaf vegetables; F1: Fruit vegetables; F2: Fruits; R: Rice field.
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Aol A A A ZIAY A= AT SHRE 7k
93.7%, Al WA FoF =& 7RE %# e 2Abo| A 7
Ar x]7]74\)r A2 27tk 93t 7171 91.3%, U
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A oF A T AsA] ofF 2AbA ?%“J A7 A o
A2 Ak FEH3 F7Hs 93.8%, oAl A FoRAE
T 2 ZoRl=Al o F 2APA Y A7IAY YA =
A kAl S H7H= 89.0%, Ua A soF BHE L 2t
& o 2AbllA A A7IAY tiAlZ AT SER
7= 92.6%F QHAAE 422 2882 89.0-95.0%= T
Fol & x71aL Sl A= Uehdth(Table 3). woF ¢F
1%}3711T HIEA] A Aof gtk A2 & o &4
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Table 4. Proportion (%) of farmers experienced crop damage by
pesticides applied.

Experience of crop damage (%)

Crops
Yes No
Leaf vegetables 8 92
Fruit vegetables 14 86
Fruits 11 89
Rice 11 89

Table 5. Proportion of farmers experienced intoxication by
applied pesticides.

Experience of intoxication (%)

Crops
Yes No
Leaf vegetables 7 93
Fruit vegetables 11 89
Fruits 7 93
Rice 7 93
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Fig. 1. The amounts of pesticides used for leaf vegetables in
2004, 2008 and 2012.
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Table 6. Input amounts per unit area of top 5 pesticides used for 6 types of leaf vegetables in 2012.
Input amount per unit area (kg a.i. ha™)
Ranking
Radish Cabbage Leeks Lettuce Spinach Perilla
o Cartap Propamocarb
Diazinon + Ethoprophos . . Hymexazol +
1 phorate (142) 17.1) hydrochloride hydrochloride Metalaxyl (2.4) Metalaxyl (0.06)
(2.0) (0.26)
) Dichlorvos + Diazinon + Alachlor (1.2) G(l)gsgz)jﬁie_ Dimethomorph Azoxystrobin (0.06)
Etofenprox (4.8)  Phorate (7.2) : FO 1) (0.9) ol :
3 Phorate (3.3) Benomyl (6.7) Cadusafos (0.9) Flubendiamide Ethaboxam (0.7) Flubendiamide
(0.08) (0.05)
Metconazole + Benomvl
4  Diazinon (3.0) Thiophanate- Carbofuran (0.7) 4 Ethoprophos (0.5) Imidacloprid (0.05)
(0.05)
methyl (4.7)
Emamectin . .
e Thiophanate- Carbendazim
5 Mancozeb (1.8) Oxolinic acid (4.1) Benomyl (0.7) benzoate methyl (0.3) (0.04)
(0.04)
o o F ¥ HiF, FF+ 5Al(diazinon + phorate, - 2005 +2009 w2013
ethoprophos, cartap hydrochloride) 2 71 o] AR89, = 116 1050
A, AlgA], AE7M= AA| (propamocarb hydrochloride, € **° - .
3 : 6.20
metalaxyl, hymexazol + metalaxyl)& 7} o] ARS3IFT % s 39 . e .
[ 2.0 723 22 23 -1 1.60
(Table 6). Fo} vljF= EQFAES 9I5}] diazinon + phorate o -mv - iy ' E” ;

2} ethoprophosE Z+Z} 14.2kg ai. ha, 17.1 kg a.i. ha'&
B obg AEaic Ban 142 oe) S slell
E X 2] A| Q] cartap hydrochlorideE 2.0kg ai. ha '& AF
E5j9Ick 2H871%0) LAY 5 A FoFS A8l
H oFA|of Tt Ao WAYstE R 2874 AlFol
TFE oPAE ARgatolof ahth B phoratel 74}, U,
wigte] A HuLpL, Rl go) ol SBEo] 9lx R} v)
o= TEEA ZoTh viFE AL dAfaRF A=Y
dobAl7h Mol BrlolAE oA g At oS AHS
ol Aoz ZAE QT ok TujAF W AR o]0
oA A BHAERGE kel IR e 2
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ilF7 MMufs7te] sUAI2

20131 HAYF O] TUAT 5opAhgF(kg ai ha )
WA % 125, AT 68, 20] 62, 7] 21, Bl 16,
Zeah 11, #H9) 1.0420.8 Wo| AXE|QIr} AT 2005,
20099 =0} Blars i ARgEfo] HApH o gadt A=
L w33 T), 29, EnlE S 47} 2ot A1
ol A= ARgEFo] Wrol|thr} 20131 0] ThA] BORAAL, 4=
Hhah suke B3 AaFe Hith(Fig 2). =R ALF =
oh2 2AF Aol Bis) Aju717ko] Ail A% =2fshe &
24 HAY 5 FElFo] Wol YAYSER SRR

Pepper field Pepper greene Strawberry Watermelon Cucumber Oriental melon Tomato

Fig. 2. The amounts of pesticides used for fruit vegetables in
2005, 2009 and 2013.
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Table 7. Input amounts per unit area of top 5 pesticides used for 7 types of fruits vegetables in 2013.

Input amount per unit area (kg a.i. ha™)

Rank Pepper
Pepper field bp Strawberry =~ Watermelon Cucumber Oriental melon Tomato
greenhouse
Chlorothalonil . Chlorothalonil ~ Chlorothalonil ~ Chlorothalonil
1 (3.5) Propineb (2.7) Benomyl (0.3) Fluopyram (0.1) (0.9) (0.3) 02)
Copperoxychloride Kresoxi .
: esoXim- . Dimethomorph . .
2 ?Olge)lsugamycm Mancozeb (1.2) methyl (0.3) Propineb (0.1) (0.8) Fluopyram (0.1) Fludioxonil (0.1)
Dimethomorph Ethaboxam + Cymoxanil +
3 Thiophanate- Trifloxystrobin Triflumizole  Imidacloprid + Ethab P Propamocarbhy- Fy d
methyl (0.7) (0.3) (0.2) (0.1) POX drochloride noxadone
Y (0.6) (0.1)
‘ (0.1) )
Blendofalky-
larylpolyethoxylate . - . . .
4 &sodiumsalto. ?Or(;gymldone z(%ci:;ammrld Elglfl)oxystrobm ?Oogc)leau)muxture Dinotefuran (0. 0)](?)1r11§tefuran
falkylsulfonatealky-"" ’ ' '
late (0.5)

Copperoxychloride Famoxadone +

Flubendiamide  Streptomycin  Azoxystrobin . . .1 Propamocarbhy-
5 (0.5) 02) (0.1) Mancozeb (0.1) +Kasugamycin ~ Mandipropamid drochloride (0.1)
(0.4) (0.0)

ShA] kool 1 AR AEEfo]l A et 2 ok 7.9% A% 7FAEFTHKCPA, 2015). 20149 IR

of A 5o} F AMG WS AV B 550 5ok 5 A

=7 Mulls7te] s2fALE I, v, 2%, B0t e AtA (mancozeb, difenoconazole,

201415— J_,’]—Z':E’c'q E]-'(H %X__'hj- —ILO]:/\}%EO]:(kg ai hail)vg_ 2006 %2010 ®2014

@0l 3Lam A WAL SOk Ak 1 9 95, )

Boeol 5.7, T4} 3.9, X 37402 WSkt 200697 2010 %o

300 |
250 | 229

200 | 17.9
15.0 - 1.7 113 125 120

o] A xAket vlulsHH HHDJ 200493} a1 Y] 5
N AES B Aol Z:}_-/‘\—B_}Oﬂq—(Flg 3). 2006\ o] 1:2 ‘ J 2 705 . 57775 54 4

2 Wl Aol 242 HolAn UG AFA ESF b LN
E Z:][._/_‘:?‘)—]_ ﬁb—];oi ]%E]’L’]'E} 0_] O:“.Q_ _1_6:_-}: %3}%% pple ear rape ea itrus ersimmon

Fig. 3. The amounts of pesticides used for fruits in 2006, 2010
2006 11,045 M/T, 2010 10,369 M/T, 2014 10,084 M/ and 2014.

Pesticide (kg a.i. ha)

—

Table 8. Input amounts per unit area of top 5 pesticides used for 6 types of fruits in 2014.

Input amount per unit area (kg a.i. ha™)

Rank
Apple Pear Grape Peach Citrus Persimmon
1  Mancozeb (5.3) glff;e)noconazole Mancozeb (1.7) Trifloxystrobin (1.0) Dithianon (0.9) Fenitrothion (2.0)
2 Acetamiprid (0.8) Dinotefuran (1.5) ?11f1e)noconazole Etofenprox (1) Fluazinam (0.9) Iprodione (0.9)
. . Trifloxystrobin Fluquinconazole  Chlorantraniliprole Chlorantraniliprole . .

3 Imidacloprid (0.6) 0.8) (1) (0.9) 0.8) Bifenthrin (0.8)

4 El;)hgtmethoxam Pyraclostrobin (0.7) Pyrimethanil (0.7) 5)1ge)noconazole Metconazole (0.7) Benomyl (0.7)

5 gogpersulfateba51c Bifenthrin (0.6) Acetamiprid (0.6)  Dithianon (0.7) gl%oxystrobln Clothianidin (0.7)
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A (fenitrothion)S 714 o] ARR-E}% THTable 8). Akake} =
e SR BAIE $18to] mancozebs 7Y @Wol ARES)
AL, v AT WAE f1sto] difenoconazole, &
Fobe AUFHY WAIE 915k trifloxystrobing 7MW

o] ARgEIIc},

B Xjuis7tel s2fAE

2015 Hjo]| FOAIL Bl 4432 2AFE QICH(Fig. 4).
2007 %= 5.33]0] Hsf] AESl7) of 13] H= FaPrh &
OFAFE Slpo) poRAbgRkuls HlFEkA] eheth Wale, A
ZO A F57 9 A Ao whet AtA, ALt &
&= A7t k2 AL ARSRF E3F S8 wjZoelch 1
2u Wi T 5 dof] ZREo] il AL 3147t AR5 Wt

2015 ¥ &) AU AT FoFARE-F(kg ai ha ') 3.16
kgo| AAch(Fig. 5). o]+ A=Al Yl 2007 6.38 kgt 2011
Y 346kg Bt ZHz}F 50%, 9% 7HAdk= AgFo|gict. 2007
doll= A= og Sruhio] didjaow Wit uhet
EARE o] W AR U THHa et al, 2012).

2015\ H O] oFAY 5 OFARE-T(kg ai ha) AatA|
1.2, AF2A| 0.6, AZA 1302, 20079 o]F =2 A9}
A= ARERFO] tE A BEE B StH(Fig. 6).
20113-S 200797} H) WS o AHtAl= 2.7 kgoll Al 1.3kg
O F 52% A4Sk ar, AEAl= 22 kgollA] 1.3kgo 2 41%
Aaskelel. 1 5 2015 o= At 2011 1.3 kg th
23% 7+28F 1.0kgo] o}, AEAl= 1.3kgol|A] 0.8kg®.
2 38%9] tha W Hasks Bk 1y AzAl=
20074 1.5 kgollA] 2011 0.9 kgO 2 40%2] HAAFS &
ojthzt 2015d o= 1.3kgO 2 ThA] ARERFO] F7Fok= 7
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Fig. 4. The number of pesticide application made to rice in
2007,2011 and 2015.
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Fig. 5. The amounts of pesticides used for rice in 2007, 2011
and 2015.
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Fig. 6. The amounts of pesticides used for rice in 2011, 2007
and 2015.
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Fig. 7. Use frequency of top 5 pesticides for rice in 2015.

Pesticide (kg a.i. ha)
o
w

3k AR WalE WAl GlolA elgsiFe] A WA
o4 Wl ool oh WAIE 9 Aoz wuE, &

2HA = Sl AR Hke] o] tha ZIATE ANk
Q) ALSE A} o] A Aoz pE.

20159 Bjof] AL FOFAY ot 5 wheluHT
AREOl 7Y B 5o AatA| iprobenfos3l o, Th
© 2= A|ZA| butachlor, mefenacet, 44| etofenprox, At
A ferimzone 40 2 ARg-sFo] Wkth(Fig. 7). 714 AR
o] W2 iprobenfos= =AW WAIS Y5te] Wol A&
Sl s RA Al Fe o] sk 17%, A BElC] &
oF2 48%% iprobenfos®] FfrFo] oF ARGl B2 A
O 72 wetEm, £ WHAE wol] AR butachlor= tH-2
o AlzAI7F Al FEjQl Aol vlsf =44 TREE Bl
A =2 5% AAFE o dA=AN 27| AzAR 7H
wol] ARgshL Qe Ae® AT

FEg AxAls 43F9 sofdol ARENeH olF
butachlor (136.4kg)7} 7} Wo] AMEEH QT T30 2=
mefenacet (79.5kg), fentrazamide (31.1kg), benzobicyclon
(28.8 kg), bromobutide (16.3 kgk=2 2 ARE-E| ST} (Table 9).
Butachlor7} 717 Wo] AR olf+= ol A A=A, =
7] A AG Lzl AR A SR (UA 5%, Al
58.8)0] =Qt7] WjE o2 AT, mefenacet A FAE
(LA 3-4%, M3 20-24%)0] ESkL 53]
= AHR(11-20 ha)sh= A7) w7k YY oz o] 3
Aoz A=Al E 11120085 ARE-SHAH o=
7 oFAl= 19809 H R E & WAISH] Y8l = AR
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Table 9. Herbicide usage for paddy field in 2015. 38 Metamifop 0.090 0.0003
Herbicide for Am(?unt of Amqunt per 39  S-metolachlor 0.075 0.0003
Rank paddy field 1ngrefilent us?l unit area 40  Pyriftalid 0.054 0.0002
(kgai262ha”) (kgai ha’) 41 Propyrisulfuron 0.053 0.0002
pyr
1  Butachlor 136.444 0.5210 42  Clomazone 0.019 -
2 Mefenacet 79.528 0.3037 43 Saflufenacil 0.013 ;
3 Fentrazamide 31.175 0.1190 Total 351.414
4 Benzobicyclon 28.875 0.1103
5  Bromobutide 16.348 0.0624 Table 10. The amounts of SU-herbicides used for rice in 2015,
6  Oxadiazon 13.168 0.0503 2007 and 2011.
7 Metazosulfuron 8.7417 0.0334 SU-&l(lerbi?de 2007 2011 2015
8  Bentazone 6.040 0.0231 regii?rra?ion (kgaiha™) (kgaiha™) (kgaiha™)
9  Oxadiargyl 5.109 0.0195
10  Bensulfuron-methy 5.0261 0.0192 r';egt‘fl‘;llﬁ“on' 1988 00071 00032 00191
11 Cyhalofop-butyl 3.297 0.0126 )
12 Pyrazolate 5790 00107 epty}'lr;‘lzos”lfumn 1990 00138 00026  0.0012
13 Pretilachlor 2.006 0.0077 Imazosulfuron 1997 0.0253 0.0154 0.0072
14  Imazosulfuron 1.981 0.0076 Halosulfuron- 1999 0.0035 0.0007 0.0008
15  Tefuryltrione 1318 0.0050 methyl
16  Penoxsulam 1.306 0.0050 Cinosulfuron  1999~2010 0.0001 - -
17 Cyclosulfamuron 1155 0.0044 zimsulfuron 2003 0.0014 0.0040 0.0004
18 Propanil 1.040 0.0040 Flucetosulfuron 2004 0.0000 0.0021 0.0005
- Metazosulfuron 2011 - - 0.0113
19 Ilzl}icrtl}rlr;fin()bac 0.840 0.0032 Propyrisulfuron 2013 - - 0.0002
20 MCPA 0.669 0.0026 Total 0.0512 0.0280 0.0407
21  Pyrimisulfan 0.625 0.0024
22 Bifenox 0.525 0.0020
23 Simetryn 0.440 0.0017 d A2A R oA = FTHETE ofu et A3 AFo A =0
24 Pyraclonil 0332 0.0013 A AL ZA A5 GAEE] Y8l Bel AREEIL Qith=
55 Pyrazosulfuron- 0,318 0.0012 A& Aoz AAkstaL Qe
ethyl Az HoHSUAIE HoF AR 2010d0] cinosulfuron
26  Cafenstrole 0.308 0.0012 o] HA o] 20154 A 10£0] =25 o] 9=, 2007,
27 Carfentrazone- 0278 0.0011 2011, 2015 EoFALE A A} ZAA|HolE= H x| =
ethyl cinosulfurong EF5to] 9F0] ALGEIG O], ALGEIA] ¢
28 E@;It(})lsylilfuron- 0.221 0.0008 2 592 cycosulfamuron, nicosulfuron 5 2-°|t}. 2000
29  Ipfencarbazone 0.200 0.0008 A oldel] =iel 55 AR Fefol 5%, 2001 o] %
30 Benfuresate 0.158 0.0006 A o= A8d wot s 4Foldlth 7MY 2afd wors
31 Pentoxazone 0.141 0.0005 bensulfuron-methyl=2 AA712 = s ALLSel Wol ARgslat
32 Flucetosulfuron 0.141 0.0005 A gore] Sotal it FHUAT A8k al ha )
33 2,4-D ethylester 0.135 0.0005 2007 efl= 0.05127F A+ =L, 20_11%‘0“% 0.02800] A
34  Oxaziclomefone 0.114 0.0004 Bo] 2007Q .8} 45% HiIh= L RG24, 20159
35 Mesotrione 0.113 0.0004 AP 20119 18] A7 55 metazosulfuron
36 Azimsulfuron 0.107 0.0004 0.0113& Z@rste] 0.04070] AHg=}of 2007 M= 20%
37  Triafamone 0.097 0.0004 = 20119 H[HA= 3% = S7hES 2 LTHTble 10)

ole} gro] SUA A|lzA| AMgFo] A de Koot o
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Fig. 8. The number of SU-herbicide spraying of all survey
farmers for rice in 2007, 2011 and 2015. Ben: bensulfuron-
methy; Pyr: pyrazosulfuron-ethyl; Ima: imazosulfuron; Hal:
halosulfuron-methyl; Cin: cinosulfuron; Azi: azimsulfuron; Flu:
flucetosulfuron; Met: metazosulfuron; Pro: propyrisulfuron.

Al 201539 =718t 912 metazosulfuron®] ARg-Fo| o
71 wiZolw, 2015 o] ARg-3t SUA A 24| (8%F)2] At
£7F(0.0407 kg) 5 metazosulfuron®] 28% (0.0113 kg)of] &
2Ith. Metazosulfuron ARg-wFo] W 212 oju] G55
SUA| AlzA| Ko} ehfol Hlawd 7] ufZow, A
2= A 0.33-32%, X HAZAA 3.2-4.0%, YASHA)
33.33%, A FIA 2%= ol wrh Ao
2015 9]l += metazosulfuron® 2 <215}o] SUA| AlgFo] =
7151 = AYdS 2t} Metazosulfurong A 2]§F SU
Al AzAle 1oz TR ol e Rk 2 7
A SUA| AlzA| o] g2 A EH bensulfuron-methy->
0.08-1.5%, imazosulfuron 0.25-1.5%, pyrazosulfuron-ethyl
2 0.05-3%, halosulfuron-methyl2 0.18-18%, flucetosulfuron
< 0.07-5% o2 Srf 12 SUASE] AlxAl= ol
7h QAL oF A% Fof tfgf AstHA SUA A Z=A ol
3 A5 BEL%o] 19999 -2 81E 2l (Park et al., 1999)
ol =, SUA AZA Ad =E7hH], di-sA, &3
o|a1gjo] =o] HEQtHThm et al.,, 2003; Kwon et al., 2002;
Kwon et al., 2009; Park et al, 2002, 2009, 2001). 2010 o] +=
ACCase A|ZA A5H4 Bujsk 7hu]7h 2 A4z A
AN A Z12F gl E| o] A=A A& Aol oz
2 3elgt 4= 919 thH(Im, 2009; Lim et al., 2010; Park et al,,
2010). 2012%d 6¥7HA] SHAIE Fsto] f-Euete] FA1A
o7 By ARA AP =2 1150 th(Lee et al,
2012). AHgE AZAC] HA| 7% F SUAE soke] AL
HEE AR R 2007, 2011, 2015 2AFAY ZV2)F 37%, 23%,
19%z ol itk 2, 200748 AZA| AHGAZ} 57040]
UL o]Fol SUA A Z=A|= 21370 9] W= A 37%0]|H,
20112 A=A ARE47F 368710 ]1aL o]5of] SUA A
ZA= 85719 W2 A 23%, 201592 A=A AR
7} 45871011 AL o] o] SUA A 2Al= 91719 HlEE A

19%%ct. 0|9t Zre Avk= T F9k 197195 AR|7HA|
5ajof| A S =2z WAIEE ZA}(Lee et al, 2016)2}
=x A At ot A&EHQ] A= - FEEA]
o] = AR diAlsiZ 1L Q= A SR A TH(Fig. 8).

UEHTH 5oRPAANS 2 &4 of o gt 78
=7 5 ol e diEE A& A7) A%
Oy, Bo - 2Rg-0] HjE2 AdjFog wghth ohew A
T 5N (kg ai ha)ZAFEI= G LT 65:(1.65),
WA F 65(4.93), T7F 65(10.98), H|(3.16) <=0]%lomH,
Al ZAF Hoh AR A2 fHaske 3ol . o]
= AudEo] =2 FoEt 1 883t FeiE
AR ZHASEAL Q7] wiEeletal HghEch Eg Al
A= Butachlor 5 43%-9] 5oF AJ&0| AREE S om THeH
A 1.3kgo] ARE-E|Q=H], Hol| AFSE o & AxA=
44%0l| gatqlct. Axzd ol SUAE 5oF AME-2 952
241 2015 S H AT AF8EF(kg ad ha')S 2015 RA}
AAof= 201148 11€90]] JEA] 525 Metazosulfuron 0.0113
& %3}5}0] 0.04072 20079 E T} 20% S 20110]] H5)| 4]
= 31% =2 S7HES Holow, At 9 ASA Y] AR
F Aok ] AlxA AR ARt Zol A&E A
o2 e
F20{: FoF ARAH], AR, PHANE, AP, 57

- o =
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