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Research Article Weed & Turfgrass Science

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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Agro-Climatic Zonal in Paddy Fields of Korea

In-Yong Lee'*, Young-Ju Oh% Jungsoo Park’, Jun-Keun Choi, Eun Jeong Kim’, Kee Woong Park’,
Seng-Hyun Cho’, Oh-Do Kwon®, II-Bin Im’, Sang-Kuk Kim', Deok-Gyeong Seong'’,
Chang-Seog Kim'?, Jeongran Lee', Hyun-A Seo', and Whan-Su Kim'
'National Institute of Agricultural Sciences, RDA, Wanju 55365, Korea
*Institute for Future Environmental Ecology, Jeonju 54844, Korea
Gyeonggi-do Agricultural Research & Extension Services, Hwaseong 18388, Korea
‘Gangwon-do Agricultural Research & Extension Services, Chuncheon 24226, Korea
*Chungchengbuk-do Agricultural Research & Extension Services, Chengju 28130, Korea
°Chungnam National University, Daejeon 34134, Korea
"Jeollabuk-do Agricultural Research & Extension Services, Iksan 54591, Korea
$Jeollanam-do Agricultural Research & Extension Services, Naju 58213, Korea
°Bio-Plant Environment Research Center, Gwangju 62399, Korea
"Gyeongsangbuk-do Agricultural Research ¢ Extension Services, Daegu 41404, Korea
"'Gyeongsangnam-do Agricultural Research ¢ Extension Services, Jinju 52733, Korea
“National Institute of Crop Science, RDA, Pyeongchang 25342, Korea

ABSTRACT. Ninety species belonging to 28 families of weeds were identified in Korean rice fields. They were divided by eight
provinces and 19 agro-climatic zones to be used as basic data of weed control. Looking at the regional weed occurrence, there were
52 species of 20 families in Gyeonggi, 37 species of 17 families in Gangwon, 41 species of 15 families in Chungbuk, 21 species of 12
families in Chungnam, 24 species of 13 families in Jeonbuk, 54 species of 21 families in Chonnam, 36 species of 20 families in
Gyeongbuk, and 32 species of 16 families in Gyeongnam province, respectively. The most dominant family was Poaceae followed
by Cyperaceae and Asteraceae. Mostly dominant species were Echinochloa spp., Monochoria vaginalis var. plantaginea, Scirpus
juncoides var. hotarui, Eleocharis kuroguwai, and Sagittaria sagittifolia subsp. leucopetala with slight differences among the
provinces. Although there were some differences in 18 climate zones from Taebaek sub-highlands to the southern part of the East
Coast (except for the Taebaek Highland), the dominant species were Echinochloa spp., Monochoria vaginalis var. plantaginea and
Scirpus juncoides var. hotarui. The most dominant family was Cyperaceae followed by Poaceae and Asteraceae. The differences of
weed occurrence between provinces and agro-climatic zones were largely influenced by various weather conditions rather than the
provinces. The changes in cultivation mode and herbicide use might influence as well.
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o Relative frequency Frequency of any species

(RF)(%) =

x 100
Total frequency of all species

o Relative cover Cover of species A

(RC)(%) =

x 100
Total cover of all species

o Important value(IV) = (RF + RC) / 2
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Fig. 1. Zoning of the agro-climatic regions in Korea and
dominate weed species by agro-climatic zones in paddy fields of
Korea (ordered top 3 weeds). I. Taeback alpine region; II
Taebaek semi-alpine region; III. Sobaek mountainous region;
IV. Noryeong Sobaek mountainous region; V. Yeongnam inland
mountainous region; VI. Northern central inland region; VII.
Central inland region; VIII. Western Sobaek inland region; IX.
Noryeong eastern & western region; X. Honam inland region;
XI. Yeongnam basin region; XII. Yeongnam inland region; XIII.
Western central plain region; XIV. Southern Charyeong plain
region; XV. South western coastal region; XVI. Southern coastal
region; XVIL. North eastern coastal region; XVIII. Central
eastern coastal region; XIX: South eastern coastal region. ECH
spp-: Echinochloa spp.; MONVP: Monochoria vaginalis var.
plantaginea; SAGTR: Sagittaris trifolia; SCIJU: Scirpus juncoides;
BIDTR: Bidens tripratita; AESIN: Aeschynomeme indica;
LUDPR: Ludwigia prostrata; ELEKU: Eleocharis kuroguwai;
LINPR: Lindernia procumbens.
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Table. 1. Occurrence of weed species by regions in paddy fields
of Korea.

No. of
Regions investigated ~ Occurred weeds
sites
Gyeonggi-do 375 20 families 52 species
Gangwon-do 290 17 families 37 species
Chungchengbuk-do 346 15 families 41 species
Chungchengnam-do 524 12 families 21 species
Jeollabuk-do 351 13 families 24 species
Jeollanam-do 572 21 families 54 species
Gyeongsangbuk-do 305 20 families 36 species
Gyeongsangnam-do 671 16 families 32 species
Total 3,434 28 families 90 species
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Fig. 2. Dominant weed species by regions in paddy fields of
Korea (ordered top 5 weeds). I. Gyeonggi-do; II. Gangwon-do;
ITI. Chungchengbuk-do, IV. Chungchengnam-do, V. Jeollabuk-do,
VL Jeollanam-do, VII. Gyeongsangbuk-do, VIII. Gyeongsangnam-
do. ECH spp.: Echinochloa spp.; MONVP: Monochoria vaginalis
var. plantaginea; LUDPR: Ludwigia prostrata; SAGTR: Sagittaris
trifolia; ELEKU: Eleocharis kuroguwai; LINPR: Lindernia
procumbens; BIDTR: Bidens tripratita; SCIJU: Scirpus juncoides;
AESIN: Aeschynomeme indica; PERHY: Persicaria hydropiper;
ANEKE; Aneilema keisak.
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> oh=3 4} ZF 3%(8.8%) > B k=gl Al =ulr] &
HAehETt 2 25 0.9%) 0= SHHAT. 49l 55
Z7rol SR E W, 1&7(24.7%), 2E97H8](14.1%), A+
HE(94%), ZH70(6.7%), I HHRE(6.3%)°] et AEE =
B, dGJARZE 232(67.7%), TFARF =R 103(29.4%)
2l AR 15(2.9%)0] AT

©® =Y FAUYSA Y (IX: Noryeong eastern & western
region)= =%, W, T4, |, Bk, F9F AP AR 5
o] thEAQl AL R 4~6Y S 448 mm, FALE
(Bat7]=2 15°C o)) @A E7|7HS 1604 0]l A4k
L 3468°C, 7~99 W7]-2-2 23.4°Colt}. o] zo= 16
7 3559 =E27F A E o A THTE, 20%) >
SHEIH(5E, 14.3%) > AATIHAE, 11.4%) > o} p=F- % &
(%, 86%) 5 0% SHEI A9l 553} Zte] &
s BHH, 947203%), SD71H](154%), ol Hv=
(9.5%), =7 o] 315 0](7.9%), =L7N(6.7%)°1 3T}, ol=et A

TF= Im et al. (2002)2] 20004 =2F2 2 AF AT -S4
WEA Y= 29704, E59E, HE, 1, A,
=1|, ojfjuso] 45kt Bt fARE FekE B
et AUFS W, DALRE 25502 1A 714%,
JEyRE 9202 257% 181 1E202 2.9%0]Uc).

® SFYSA N (X: Honam inland region)}= 335, 3FAL
Sk, U, A 89 A 2L o, 'Y SOl thas
¢ Ao 4~6Y S 496 mm, {22 (Pt 7|
15°C o) S8 A&717H 163Y 0|1 A4k = 3,535°C,
799 Bt/ 8L BFColtt BPUYEAG L 203} 43
Fol =i SASHAT U B, B TS,
11.6%) > StET =& AT} (55, 11.6%) > =+3+TH4=, 9.3%) >
HAZIH3E, 7.0%) 58 o= AU 49 550
747k A =S B, 9557(26.3%), oHHREE(9.1%), &
D7NE](7.8%), AFE(5.6%), W5 L] (4.4%)°] ATt o] 2%t
A3t= Im et al. (2002)2] 200048 =2 XA A3k, S
FEAYl= E27hH], HE, SN, ofeks, dEeEo]
SABhTkE MIeh fAR AT Wtk ALY W
W, AR 30502 AR 70.0% CHAIREE 13
202 30.0%2 2|5k},

@ PLEAAH(XI: Yeongnam basin region)= AAF, 2
A it G, 1, 9, A s 9L 948 5
PEHQ] A HO 7 4~6Y ZFpif2 316 mm, FE2E
Wit 7|2 15°C o) @A E7|7H 1644 0]l A4
L 3511°C, 7~9¥Y HH#7| L& 23.4°Co|t}. o] X Yojl= 14
o} 26%0) =L BAET, BEE B, A 3}
(5%, 19.2%) > BFTHAE, 15.4%) > SHETHEE, 11.5%) > &
A=At 2 2%, 7.7%) 5 ol9ich A9 5
Tt 27ke] SA=E B, I (17.1%), 7PEAR (11.2%),
270U (11.0%), =7 (8.8%), HE(7.0%)0] ict. &3
& 2, AT 175(654%), AR 55(30.8%)
aejar ATz 7E 15(3.9%)°] AT

® U SAN(XIL: Yeongnam inland region)= *3,
U, ek A, sk, X o=, 115, 4k &, A
Sol QM X0 468 AL 467 mm, AL
L (B2 15°C o) SdAEG717- 15790l A4k
T 3,554°C, 7~9Y Wt 7] 24.0°Cott. o] x| Hof A
SPEIE =R 167} 3080|900}, TR R, WEA
YIH7E, 23.3%) > SRETH4E, 13.3%) > =3H=3 4143,
10.0%) > T Z3H2E, 6.7%) 5 ol Ut &9 55 7}
7k =5 B, 297H4](21.0%), =71 (14.2%), 1<
F(13.3%), HE(12.4%), THAZ(7.3%) 52 <=o|th. &
Hg uw, ANTET} 208667%), AT EE 9%
(30.0%), 12]a1 DAY Z+= 15(3.3%)0| T

® SAHEHoFX Y (XII: Western central plain region)
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l\i“ 701—§]‘s ZJE‘T—-—: J_-,—ocl:s ,\J_]-—?— A“E; ‘I__;l<j_3 /\]’g;; (?_]_—Oo]:, 316]_—?‘; Oo]:
T 9, BH, HE, QHA, okl &L, AAL, oAt B4,
o, 1% Ho| tfHel A0 46 L 375 mm,

AL (7] 15°C o) SdAE7 IS
A= 3,235°C, 7~99 Bt 7] &8 22.9°Co|t}. FA|H
oA\ his ZR AN thEste] WAE Yol 213} 52
o] = 27} W= $Y 1 2, A 3t
(13F, 25.0%) > SHEIH(9F, 17.3%) > = 2}th=n}r|E2H(Z} 3
5& SSW) L= /\o]oh;]. /\]—94 5}‘1]_ 71—71—94 OZJE,E_ E‘?ﬂ,
7(18.3%), =2 7NH](8.1%), 7N (7.0%), oA FH=
(6-8%), A E(6.3%) 52 ol AgFS 2, o
WA 2= 328328 A9 61.5%5 AAsHAL, thd A
Hzt= 1802 34.6%, 18|11 YR 2= 2207 3.9%
ot}
® i]-Eg B g of A o (XIV: Southern Charyeong plain
region):= 7-of, A3, ah S5, &, ik, A, A
Hol Ao 12l Zo] txEAQ] o7 4~6Y 7(;-_/,:.21:._
366 mm, &%= (H7]-L 15°C oA} gdx]*ﬂﬁ% 157
Aol AL 3,442°C, 7~9Y BH7]-2-2 23.5°Co|t}.
o) Aelol Az 137} 205 0] =27} BAE eI B &
A=g 2y, shEn=a S AU 2 5%, 208%) > B3}t
(3%, 12.5%) > AHIH2F, 8.3%) 5 oIk 9l 5T
71—71—4 SHAEE WY, 45\_2 21.3%), _Q_zgo]—raﬂo] 16.9%),
Z7N(16.7%), =27081(12.7%), A (4.4%)°] ATt o] 2]
3t A3}= Im et al. (2002)2] 2000%] =%t ZAF A3}, 21

oK oz WY, e, B, &3o]megel, of
Frbzol SAsHHs Bue gARE %S Berk A
S wul, AUAETL 175(708%), ChAREZE 6%

(25.0%), 12|31 YFAAZI2E 15(4.2%)0] AT

® A AR (XV: South western coastal region)=
oHg, AlQE, Feb, =3z, ook, Rk, s, AR, ¢, oL
o] EAR] A HO R 4~6Y 7FFS 500 mm, A
2E (B2 15°C o) A&7 1719 0]aL A4t
Q&L 3668C, 7-99 P7] L2 238°COlT}. o] Z] 2ol
197} 47% 0] =271 bl g I A S Hy, b
FAHI(10F, 21.3%) > SHEIH9F, 19.2%) > =3tt=F3]
Iz} 4%, 8.5%) > FATGE, 64%) 5 2202tk AHS
553} Z1Zbo] SHES B, w4 (23.3%), S227IH](10.1%),

=3 olar=d0](6.6%), AFHH=(6.2%), Hl=7FAF] (4.5%0
Z=o]9ith. o]88t AFt= Im et al. (2002)2] 20004 =
22 A3, FA A o= EE7lE], BE, U,
E9E, ¥, ofulzo] -8t Hilel fAKsE 7
b

H

<

>

ot ot

Lk

Btk AL w, I3 27} 315:(66.0%), T

[ ==y
A ZE= 155(31.9%) 183 YEZE= 15(2.1%)0]

¥ o°1' M= o ol ru

41

FEFAA N (XVIL: Southern coastal region)= F-AF,
£, ol 74, Wl AL o] tEAe AO2 46
4 7 —’F—E’F% 544 mm, F-H-2% (P71 15°C o) &4

27|17k 185200] 3 AL L 3878°C, 7~99 H7|
e 23-9°C°]‘3}- o] X[Hofli= 153} 33F9] ==7} A
=ik 7y B, AT 7E, 21.2%) > 3}
23H(15.2%) > A H==2ph=FA ZIH(Z} 3F, 9.1%) &
Solglt. Ap9] 5%} Zh2te] SRS Wi, B
(16.0%), T<=(13.1%), =471 (11.8%), <7 (10.0%), H=
(9.6%)0] ot &S W, AdFPAZT7}F 215(63.6%),
CRAMZERL 115(33.3%), 1202 YUAREELE 156.1%)
e

@ F3AXEEA(XVIL: North eastern coastal region)
04, &2, FF, 2E Fol tEA A0 462

T 281 mm, FE2E (P72 15°C o) FAA
£717k2 1599 0]l AL = 3,275°C, 7~9Y Hat7]-
< 22.3°Co|tt. o] A|Yoll= 93} 1459 =gFz27F WA E

ou, F3IH(3F, 21.4%) > BTG A =3 4tat
(Z 2%, 143%) 52 oItk A 553 o] $H=
£ 2, g&£8(27.1%), =2 7149](15.4%), 271(12.9%),
HE(11.7%), TH5LE(8.0%)0] et EFS i, A
e 123(85.7%), TPAARI27) 22(14.3%)°] ATt

et B X J(XVIIL: Central eastern coastal
region)= 27|, 3, 44, 7, 94 So] 73 A
Ho 2 4~6Y 7S 304 mm, FESE(HAH7|L 15°C
o) EAAIE7IZHE 167U 0] AL A4 = 3,484°C,
7~99 Ht 7] 22.5°Co|t}. o] A Yofl= 117} 1959 =
27y ARGl R B, 3k (4F, 21.1%) > 3
BIGE, 158%) > WEAR T=A koo E 3kt 2%
10.5%) S <=o|qit}. Ar] 5&7} Zhzko] o -2 B ub
5 2JE(10.2%), =2 70H](10.0%), 7FIFAFE](9.4%), o] <&
(92%), vl EE8%)0] ATk, ATBL Wi, AL
7} 158(79.0%), tha =t A= 212t 28(10.5%)
o]OJr,].

S5 F A U (XIX: South eastern coastal region)

i

o] =
+HEE

>' o}i fr

FY, Z, HE, &5, A 71 Fol tEAQ] A
2 4~69 7S 369 mm, FHELE (Bt 7] 15°C o]

4717k 1729 0]3L A2 = 3,638°C, 7~9Y

23.5°Co|t}. o] X HofA= 163} 2559 =3
M don, =33 45(16.0%) > 3k 35
(12.0%) > ntt]| E=Ate}E 0= =45 A I} 7} 2%
(8.0%) & *OI%P A9 553 Zzbe] $HEE B, B
S0 E](15.7%), T<455(10.2%), B=(10.0%), 2471(8.9%),
7HabARE] (8.7%)0] 3lct. e E S HH, A Z2T} 18F

o= o2
(72.0%), thd 52 75(28.0%)°] Ut
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Table. 2. Occurrence of weed species by agro-climatic zones in paddy fields of Korea.
Investigation sites
Agro-climatic zone No. of Occuzred
Represent city or county investigated weeds
sites
. . Daegwallyeong, Pyeongchang, Jeongseon, B B
L. Taebaek alpine region Yeongwol, Tacback etc.
I1. Tacback semi-alpine region Hwacheon, Yanggu, Inje, Hongcheon, jecheon, 110 14 famll}es
Danyang, Bonghwa etc. 31 species
T11. Soback mountainous region g}oes.an, Boeun, Chungju, Ockcheon, Yeongdong, 9% 13 fam11.1es
angju etc. 29 species
. . - . 12 families
IV. Noryeong Sobaek mountainous region Muju, Jinan, Imsil, Jangsu, Namwon, Unbong etc. 106 20 species
V. Yeongnam inland mountainous region Yepng;u, Munkyeong, Yecheon, Seongju, Andong, 77 16 fam11}es
Gimcheon etc. 29 species
V. Northern central inland region Yeoncheon, Pocheon, Gapyeong, Yangpyeong, 214 21 famll}es
Cheorwon, Chuncheon etc. 51 species
VIL Central inland region Yongin, Icheon, Yeoju, Wonju, Hoengseong, 283 13 fam11}es
Eumseong etc. 34 species
VIIL Western Soback inland region Sheongu, Goju, Nonsan, Geumsan, Cheonan, 214 15 famll}es
eongi etc. 34 species
IX. Noryeong castern & western region Sunchang, Namwon, Gokseong, Gurye, Hwasoon, 150 16 fam11}es
Hamyang, Geochang etc. 35 species
X. Honam inland region Hwasoon, Naju, Jangheung, Gwangyang, 319 20 famll}es
Jangseong, Suncheon etc. 43 species
. . Seonsan, Chilgok, Seongju, Yeongcheon, 14 families
XI. Yeongnam basin region Goryeong, Dalseong, Cheongdo etc. 173 26 species
. . Changnyeong, Miryang, Gimhae, Hadong, 16 families
XL Yeongnam inland region Jinyang, Yangsan, Hapcheon etc. 496 30 species
. . Gimpo, Paju, Suwon, Pyeongtaek, Anseong, 21 families
XL Western central plain region Dangjin, Yesan, Hongseong, Cheongyang etc. 396 52 species
XIVSouthern Charyeong plain region Blllye'o, Seocheon, Gunsan, Wanju, Iksan, 303 13 famll}es
Gimje, Jeongeup etc. 24 species
XV South western coastal region geonggwang, H'fl.mpyeong, Muan, Jindo, 248 19 fam11.1es
eongam, Gangjin, Goheung etc. 47 species
XWL Southern coastal region Yeosu, Geoje, Namhae, Sacheon etc. 134 b famll}es
33 species
XVIL North eastern coastal region Goseong, Sokcho, Yangyang, Gangneung etc. 67 19 Aﬁ;ﬁi
XVIL Central eastern coastal region Donghae, Samcheok, Uljin, Yeongdeok etc. 24 lllgf:;::lclil:
XIX South eastern coastal region Yeongil, Gampo, Ulju, Gijang etc. 24 126 fam11}es
5 species

VSl ATE FUA 2 FAWE SRR 39)
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