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ABSTRACT. Studies were carried out to provide basic information for establishing the weed control in Chungbuk,
Korea. The present surveys targeting 260 farmers in Chungbuk province were conducted for the cultivation system,
weeds occurrence and usage of herbicides. To estimate the occurring area of herbicide resistant weeds, soil samples
from 400 paddy fields were collected twice on August, 2011 and April, 2012. In the results of survey, the 99.6% of
farmers used the rice planting machine and the 78% of the farmers disseminated herbicides twice to control weeds
before and after planting rice. The most commonly used herbicide were as follows; soil-applied herbicide : butachlor
46.6%, mid-term herbicide : mefenacet + pyrazosulfuron-ethyl 10.7%, foliar herbicides : bentazone 62%. The
dominant paddy field weeds included Echinochloa crusgalli (16.2%), Scirpus juncoides (12.2%), Monochoria
vaginalis (11.9%) and Sagittaria trifolia (9.5%). Occurrence area of sulfonylurea herbicide resistant weeds was
13,659 ha in 26.8% of the paddy area. Monochoria vaginalis showed the highest with 4,605 ha (36.4%) followed
Scirpus juncoides (30.7%), and Lindernia dubia (10.6%) at 2011. Monochoria vaginalis and Scirpus juncoides
occurred were evenly distributed and the most problematic weed in Chungbuk, Korea.
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A-I =2 2 F43] 5713 At (Lee et al, 2012; Park et al.,
2011).

AGAAFTZE A AAHSE 211%2F(124 dicots and 87 SEuet =9 AgdfEE 19908 2HH oFa A
monocots)ll 3937H] A& A& o] oF 690,0007] ©F  Ao] vl A Fxe] AFHA AT AAste] 4z
AR o] HAE = Ao ZE BT QI ThHHeap, 2012). & 3= SUA AZA|7} 3H L8 5250 A8 WA A
AR =W A z2A AFARZE B (Monochoria B 7% AW A o] F5319 oW (Park, 2011), ©]E SU
kosakowii Regel & Maack)o] A& &A% o|F EG7/iH] A AxA=LS B ]‘.%9]' WEA 2 ol e Al a2
(Monochoria vaginalis Presl.), V1=t Z(Linderria dubia 7} $-73F] &2 =Fgo] F53 A4 vt A3
Pennell var. dubia), "}C1Z(Rotaia indica Koehne) 5 11%  #x 2AYo] -0—7}@01]5 ETstal ARE-RFo| AL F7tet
o] BiEo] ot HiE T A =F2 2Fol A o 95%7HA AREE L Ath(Park et al., 2011). B 7]7A]0]
E3|AM F7IE RAE T = Ad8oltk(Park et al, 2011). %4 =X SUA AIAAAFEE HAISHA] £ A9 ¥ &
U ek 2008 107,000 haolld] 2011391E 167,081 ha  &Fo] EE7H] BRAAo= 44%7FA] A% 3 (Kwon et al.,

2002), A Fo] A E=7F m*G SE o] dd uf &

; Tl 10%0]7d A th(Lee et al., 2006). o]t 73]
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Park et al., 2010).

AP RE ERHoR BT e e 2e
71208 7 A A Q&S deta, A=l Aujalz] E
2 EE el e oIE uel Aelsier sn, 9%
A7), A, YRR 2F0) ek 4§ 7]1%0] the
A2AE At AAA2E stdoF WA = Ark(Koo
and Kim, 2003). Z&1 =5 X9 AL ¥ v 5

9 e AdE % 7‘16‘ e Al Ao it
if\} A7} glo] ARz AAA el ozl

B dATe FEAY ¥ A sHIES e R ioﬂ

A TH(Lee et al., 2011;

P Frel AL SIS AL, A
PRtz WA Ao 8 dubsTle] EEGS 2] SU
A AZA AGYRE) PARAL NSO H FHA

o AzA AFAFZIAE 9 A2 WA N2
AZA A B T3 Abel elgstaat Fasic.

A ZA A}
= 3}
AT AR A Q1Y) &
FAI(309), FFA1(259), A-A(107), FL(30), o4
T(30), FIH(20), FAHE(30), THE(20), B27(20), =
HAF(30), FET(10), FF(S) T 1270 A 26078 ] A
t}. ZAPA 3= SPSS (Statistic Package for Social Sciences)
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=g w3
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Agoz o] F 40099 EEYFS A
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Fig. 1. Comparisons of cultivation patterns (A, B, C) and
cropping systems (D) of rice cultivation farm in Chungbuk,
Korea.
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Fig. 2. Comparisons of herbicide application frequency, times
and system for paddy weed control in Chungbuk province in
Korea. BT: Before transplanting, DAT: Days after transplanting.
Survey targeting was 260 rice farmers. Survey period was from
June to October, 2011.
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Fig. 3. Estimated occurrence area classified by city and county of
sulfonylurea herbicide resistant weeds surveyed in Chungbuk at
2012. Soil samples from 400 paddy fields were collected on
April, 2012. Occurrence area of sulfonylurea herbicide resistant
weeds was 13,684 ha in 27.8% of the paddy area.

o2 HAXY, dF= TR AMEsle] A i
o] & & Y& FO=E AE HTh

AzAE 13] A} g F7ke] A zA AHEAIZ1= Fig. 3
3 72tk ol T 10Y ool AM&EE F7HF 39.2%, A
] & 2 5o A}&o = E7PL 33.9%, ol & 10~15¢ ¥
A &8s F7HE 18.5%= VRS, A7 A=A
ALEElE 71 84%2 UERGTH o= Fzutel A
ESAZAEZA NeEld & AxAS AESHE Ao] o]
Aotk (Lee et al,, 1998), AE=H-F02 A7) A Z2A A
g7t ol 9] Fx FAYLS AAZ T AxAE AlLe)
L QAo welth
A zAE 29 ol AMEshe 71 AlZA AFEHES
Abet A3HFig. 4) old A AHA Aol 13] A
olY F 15~204 ool 23+ A2lste BT 61.2%
2 7P gten, O o 2e ol H AHE A5
12+ Agletar, o]y F 10 owoﬂ 22+ AEste §7Ht
192%%Ath. M A A5t o]y £ 10~15¢ o] 18]

il é

-101' l-N

70
61.2
60
50

40 r

Ratio(%)

30
19.2
20

14.2

10
J . - 1

0

BT J +10DAT

BT+15~20DAT 7DAT+20DAT  BT+10DAT+30DAT Others

Herbicide application system

Fig. 4. Herbicide application system for paddy weed control in
Chungbuk. BT: Before transplanting; DAT: Days after
transplanting.

e A7 AAAEE L e T 41% B Y
E}utth. Lee et al. (1998)9] &A} Az wBo} 23 Ay
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3 HWH(Table 1), 7] AZA= 48.3%2] F7lolA A&
A, AHE dAEEE butachlor AFEH0] 46.6%=E 7f
A Hgker, 1 ﬂi oxadiazon®] 27.7%% F A7} 74.3%
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Table 1. List of preferred herbicides on farmer's level in Chungbuk.

Applicationtime Rank Herbicide Response (%)  Distribution Ratio (%)
1 Butachlor 46.6
2 Oxadiazon 27.7
3 Pentoxazone 59
4 Oxadiargyl 5.0
) 5 Benzobicyclont+Fentrazamide 4.6
Early time : 483
6 Benzobicyclon 42
7 Pretilachlor+Simetryn 29
8 Pretilachlor 1.7
9 Pyrazolate 0.9
10 Benzobicyclon+Thiobencarb 0.5
1 Mefenacet+Pyrazosulfuron-ethyl 10.7
2 Esprocarb+Pyrazosulfuron-ethyl 7.7
3 Benzobicyclon+Penoxsulam 5.6
4 Carfentrazone-ethyl-+Imazosulfuront+Mefenacet 5.6
5 Daimuron+Mefenacet+Pyrazosulfuron-ethyl 5.1
6 Penoxsulam 5.1
7 Bensulfuron-methyl+Butachlor 4.1
dedl*e 8 Fentrazamide+Pyrazosulfuron-ethyl 3.6 448
time 9 Benzobicyclon 3.1
10 Pyrazolate+Pyrazosulfuron-ethyl+Simetryn 3.1
11 Azimsulfuron+Carfentrazone-ethyl+Metamifop 2.6
12 Benzobicyclon+Penoxsulam+Pyrazosulfuron-ethyl 2.6
13 Bromobutide+Imazosulfuron+Mefenacet 2.6
14 Carfentrazone-ethyl+Flucetosulfuron+Imazosulfuron 2.6
15 Halosulfuron-methyl+Pyriminobac-methyl 2.6
Other herbicides 333
1 Bentazone 37.2
2 Penoxsulam 31.0
Foliar 3 Bentazone+Cyhalofop-butyl 14.1 6.9
4 Bentazone+MCPA 10.8
5 2,4-D 6.9

*Total herbicide type : 49

W} o] A= Lee et al. (1998)2] A= AEZA}, Kim
et al. (2012)¢] 7AEE A 872 2A AR F
dstg oy, 1 HE Ao olrt 12.2%, E2/NH 7}
11.9%, BZ 9.5%, <1] 8.4%, 7}2tAle] 7.4% o= &
EFo], AAH Hx F EXE 20120 AN A
B3 4299 A4 #HKim et al., 2012; Seo et al.,
2012)9H= B2 Aot ol9h o] =xx o] A
A= zto]7t e U2 AGHEE OgE AXAE A&

=t 9ele] A= AoZ RAXTh ¥ SUA| T3
ZA AHEE F7te] wEt Al B thd A g E
M%7} EolR 3 (Park et al., 1995), ACCase 2 ALS A
all A zAlel tig AP Fo dAFFe] F7kE Aol o
ol(Park et al., 2010)2. 2 HoJA T} =0 WA= Fx
Z WAZE o8 & Hx 2Fol Uik AL 2 3K(Table 3),
A o3 ol 7t 20.0%, ELNHI7F 19.2%, HE 12.8%,
9 122%, €1 10.7% +22 Z 12%F0] APAZE=



g

ZEA AzAl A w=tre] w7l delde 9 e 2 5

Table 2. Lank of dominant weeds at paddy rice field in
Chungbuk, Korea.

Table 3. Rank of resistant weed species assumed from surveyed
farmer's responses in Chungbuk, Korea.

Rank Weed species Distribution ratio (%) Rank Weed species Distribution ratio (%)
1 Echinochloa crus-galli 16.2 1 Scirpus juncoides 20.0
2 Scirpus juncoides 12.2 2 Monochoria vaginalis var. 19.1
3 Monochoria vaginalis var. 11.9 3 Sagittaria trifolia 12.8
4 Sagittaria trifolia 9.5 4  Echinochloa crus-galli 12.2
5 Sagittaria pigmaea Miq. 8.4 5 Sagittaria pigmaea Miq. 10.7
6 Bidens tripartita L. 7.4 6  Cyperus difformis L. 5.9
7 Eleocharis kuroguwai Ohwi. 4.8 7 Ludwigia prostrata 5.1
8 Aeschynomene indica L. 43 8  Aeschynomene indica L. 3.8
9 Ludwigia prostrata 3.4 9 Eleocharis kuroguwai Ohwi. 3.4
10 Persicaria hydropiper 33 10  Bidens tripartita L. 2.8
11 Cyperus difformis L. 32 11 Lindernia dubia 2.3
12 Lindernia dubia 2.0 12 Others weeds 1.9
13 Rotala indica 1.9 Total 100
14 Monochoria korsakowii 1.8
15 Cyperus serotinus Rottb. 1.7
16 Aneilema keisak Hassk. 1.8 # o] 27.8%R1 13,684 ha® 1S 21d FF 2ARY
17 Lindernia procumbens 1.5 AIE Hotd THA9 = ApfEA ] 26.8%11 13,167 ha
18 Potamogeton distinctus 1.3 oM SUA AlZAl AEtZ27E BE= SR 2l
19 Cyperus amuricus 1.0 At 2008 A7EA] 5 A dE AR A2 107,000 ha
20 Scirpus planiculmis 1.0 A== (Park et al., 2011), 2012} A}l A= A A
21 Oenanthe javanica 0.7 Atz DA HA ] 167,081 ha (Lee et al., 2012)2 5
22 Leersia japonica 0.4 d gl 60,081 ha?t EoiWtth. o /o] A} o] Th
23 Bidens frondosa 03 A o] AZxA AFAF2E WEA WA o] S
Total 100 < _ijli AT . N
Fuo) A8 WYRAS WHFg 5), FHAY & B

Z WAIHA L 2011d 9 ZAMAE ZEAY = 9

2 F 7P B HF0 26%E AA e FAFH LA o)
A zA ARGz SRS 7HE =2 32%, 4,164 ha
2 A, FF 1,835ha(30%), AF 1,686 ha(30%),
S 1,514 ha(26%), 4t - 5% 1,387 ha(24%) 0] A Tt
AR - GEAGL 900 ha(28%)= Aoz Sk, 3
b 23 2 oo] 24%E 7P WAH|Eo] FHAL
AzA AGdtzE 2FE DAYHEA-2(Table 5) 2011
o= ED7HH] 36.4%, S o|arEg0] 30.7%, PI=LlE 10.6%,
3 9.5%, AFE 2.7%, EHSAIY 1.0%2] o2 LhE}
o, 20129l &, SN, i, HE, 7FAE
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Table 4. Estimated occurrence area of herbicide resistant paddy weeds assumed from 400 paddy field samples in Chungbuk,

Korea.
Estimated occurrence area
Rice planting area(ha) 2011 2012 Mean
Ratio (%) Area (ha) Ratio (%) Area (ha) Ratio (%) Area (ha)
49,222 25.7 12,650 27.8 13,684 26.8 13,167




6 AL

- 2

Y = I S == = 3]

o o=

Jecheon *
Chungju Danya
Eumseong = gooh:(z?%
1,514ha 3.835ha

sincheon \_ @e%) /N G0%

. -
1,686ha
(30%) Goesan *
Jeungpyeong |

Boeun

. 1343ha |
\ (26%)
Okcheon *

Yeongdong

Fig. 5. Estimated occurrence area classified by city and county of
sulfonylurea herbicide resistant weeds surveyed in Chungbuk at
2012. Soil samples from 400 paddy were collected on April,
2012. Occurrence area of sulfonylurea herbicide resistant weeds
was 13,684 ha in 27.8% of the paddy area.
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Table 5. Occurrence area of sulfonylurea herbicide resistant weeds species in rice paddy filed of Chungbuk, Korea.

2011 2012
Resistant weeds
Ratio (%) Area (ha) Ratio (%) Area (ha)
Monochoria vaginalis var. 36.4 4604.6 30.5 4173.5
Scirpus juncoides 30.7 3883.6 322 4392.5
Lindernia dubia Pennell var. 10.6 1340.9 9.0 1217.9
Echinochloa crus-galli 9.5 1201.8 13.1 1833.6
Lindernia procumbens 9.1 1151.2 4.0 5473
Ludwigia prostrata 2.7 341.6 1.1 150.5
Cyperus difformis . 1.0 126.5 3.0 68.4
Sagittaria pigmaea - - 34 465.2
Rotala indica - - 0.4 396.8
Sagittaria trifolia - - 1.4 191.6
Eleocharis Kuroguwai - - 14 191.6
Bidens tripartita - - 0.5 54.7
Total 100 12,650.1 100 13683.7
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