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ABSTRACT. Collection of weeds were done in 3 remodeled paddy fields located in different districts with
different soil moisture conditions such as Samolpo district (14.6%), Gimhae (9.8%) and Chilhyun (5.6%).
Remodeled paddy fields composed of 62 plant species belonging to 23 families. Among 23 families, Compositae
was the largest family with 11 species belonged to (17.7%) followed by Poaceae with 9 species (14.5%),
Leguminosae with 8 species (12.9%), Cyperaceae with 7 species (11.3%), and Polygonaceae with 5 species (8.1%).
Summed dominance ratio of each species based on number, coverage, frequency, and plant height in Samolpo district was
Echinochloa oryzoides (100%)> Cyperus difformis (9.0%)> Bidens frondosa (5.3%)> Panicum dichotomiflorum
(4.8%) > Eclipta prostrata (4.4%). In Gimhae; Digitaria ciliaris (100%) > Panicum dichotomiflorum (49.4%) > Echinochloa
oryzoides (48.8%) > Persicaria hydropiper (27.1%)> Chenopodium ficifolium (10.2%), and in Chilhyun were Panicum
dichotomiflorum (90.8%) > Digitaria ciliaris (66.7%) > Cyperus iria (8.6%) > Bidens frondosa (7.6%). Total dry weight of
weeds recorded was 535.4 g m? 316.1 g m? and 346.2 g m? in Samolpo, Gimhae and Chilhyun districts,
respectively. Simpson's index was calculated to 0.09~0.28, which showed that weed occurrence in remodeled paddy
fields with different soil moistures varied.
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M =2 Zdshe A9H EFAA AH8-9] shtolth(Yun et al., 2012).
ol gt R FFA ] g HEg Ao FAH =
S7AA BEYY AP sk FAER AAY $4A = Al AR nlEe] fste] RES] AR FAHAE
£ AESI] OA] $4AZ 24, FQAANINE A1 o] Amel 2 BEYEAY B4 59 ?iv‘% Z1e =51 gl
S MFsle] T 9 o] &ES wole ARFolth A=l & = A& o|th(Hyun et al., 2012).
AR B R AFGA = 4t f1x]EkaL )lof mid 28] F 24 Wzt #Hoste B o]stetde 2
A s e AAolt 7|EFAA (=) BE S0cm A2 FFHY A e I HEE fidle Ao
2 AolF, & G5} FARYFSHADHE 2~5m F BuE b Aok AU F4 =0 AEZ EA4S gt
T A, AoFd REE FAE fld ] AESE sb7] fg A d3tom & AR 9] 218 H F
o TAAE N2 A= I F9 o}urop:} Ol g AFAA F73 =] WS AFE Fete] F=x
g Y RdE $AA AL 2 ATl EdsHS ] e e FxdA 235 FH 3 tH(Kang et
al., 2007). &= 774 =9 fgxAH 54 Al A A
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w2} bRtk A THKuk et al., 2002). T3k v B LV. : ZAbelA} &l B4 259 $H=
=9 EGSE ¥ A F2RA AT ZAME AT @ Fzx FAMI(S) =2W/ (a+b) x 100
(Hwang et al., 2011). W 7 26 & T ke Fae] #e =
o F4 o] 2N 2 EGSR SR 2 TES AT
A FEEAE ATEATHHwang et al., 2004). 5739l a: A WA 23 BRE Fo o $4(100)
TSt FxRAIRE A4 52 = 8, 4 1 b:F WA 279 BE ZF9 Fa7 dA(100)
2L HxAo el AL ITH(Lee et al., 2007). @ A2H-H=(SDR): g = (D) +dH o = (F)+ 3T |l
YR F4A AFG2 AAlA FEl7F e AFS E(C)HIHNEEMH)4 (%)
2 wo xony Az 2o Bale] tate] ¥ D'= 100 Ni/N1, F'= 100 Fi/F1, C'= 100 Ci/C1, H'= 100
2 THHyun et al., 2012). Hi/H1
B =72 oyl gy FAA A 29 A & E 9 A1 F HAFE 10022 3 Z152] AR 1)
G T H A2 FES FA k] B AR @ Phytograph index(PI) = (D'+ H') (F+ C')/400 (%)
FzxAYE g 7ZAEE &8 TPt A2F) BF, 54 283 2559 AL o
Z=7H(Ryang et al., 2004yS 283ttt = EYSIHLA
s ol dibd < FEXTH BEYsIsREA g Fate] A, 77
E2 Tyurin, FELIAES Lancaster & 2 4131500t &
ZAX G FEFE AEYOR SASATHNIAST, 1988).
grdy F4A FEEF 02 F2UAY FF
Y57t el sk 2lRYE sAAE AR AL Zda gl nE
st B RYE 4R Fxdd FF F g Ex
ZAFE QlE 2011 9ol EAZRALE SHAAL, AN EREE sdX[e EYTE E§E ¥ EY0|stEY
A= A (@A) AP @GR T, AAEEA e 7 FzaA g P AL 8 2ARAHE A s
A el tE 3A9S ARt AMEE, A 283 A BT S BEgsiatA
< Table 1, 29} 2Tt ZARA G €] pHE 6.3~6.40 0.0
A 2 LHE ECE 0.1~0.4 ds m'o|0tt. EQRE SHkS AV 27} 14.6%
109 Zol 297 2 72 2AE Slste] ¢ A = 7P Ekem, A7t 9.8%, Hdo] 5.6% ol AT
A 1034 1m® Z7]19] WP TE ol &3t BAFR E EGS F f71E TS AMEET} 148¢g kg'=
st U, 9=E XA 2ARIAA, 242 g 2% Aot e vlE) w2 Ao, fa ity
NN 7 2 RS S HETES 70°C THAF HFE 48.0mg kg'2 T HEolitt
710l A 24417 AZRAIZ Fof] S48 o] ek AEAF e EFAH A3, Hd pH 64, 7715 FF
A8 98 glndd AR B g3 ¥ AEF 105g kg, a9 58.6mg kg, FETAES 1858 mg
o st Ax 9w A A, FF FAMEAIS kg!, XA FOl (K 0.17mg kg', Ca 6.7mg kg', Mg
(Coefficient of similarity), %493 %= (Summed dominance 2.1 mg kg'), EC 0.3ds m' 2 ZAAA3= A 715 iy

ratio, SDR) Z&] 3L Phytograph index (P)E F3}= 2] &
olzf e} ZtH(Numata, 1986).
@ Simpson's index = Z(I.V./100)

Table 1. Soil quality of paddy fields in Nakdong river measured i

718, fFaclite] AHEo] Wol B39 th(Jeong, 2012)
3L g Al o] 2d7F FAHOR Qste] B Z3Ekolint
A FREE 4R FRAF A EEF EY

n September 2011.

Ex. Cation (cmol,” kg™)

Districts pH EC O.M. Av.P,05

(1:5) (dsm™) (gkg’)  (mgkg?) Ca Mg K Na
Samolpo 6.3 0.4 14.8 48.0 5.4 1.1 0.2 0.1
Gimhae 6.6 0.3 11.1 122.8 3.6 0.5 0.1 0.1
Chilhyun 6.4 0.1 9.8 39.7 2.1 0.2 0.1 0.04
Average 6.4 0.2 12.0 70.2 3.7 0.6 0.1 0.1
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Table 2. Soil moisture content of paddy fields in Nakdong river
measured in September 2011.

Table 3. Botanical classification of weed species recorded in
paddy field occurred in September 2011 in Nakdong river.

o Soil moisture content (10 repetition) Family name No. of species  Percentage (%)
Districts Range (%) Mean (%) Compositae 11 17.7
Samolpo 11.4~17.1 14.6 Poaceae 9 14.5
Gimhae 6.5~11.6 9.8 Leguminosae 8 129
Chilhyun 2.1-9.4 5.6 Cyperaceae 7 113

Polygonaceae 5 8.1

100 Labiatae 3 4.8

E (S;?::;Zo Onagraceae 2 32

z sof W Chilhyun Scrophulariaceae 2 32

E Amaranthaceae 1 1.6

g 60 Asclepiadaceae 1 1.6

% Chenopodiaceae 1 1.6

§ 45 Convolvulaceae 1 1.6

é Cruciferae 1 1.6

& 2 Cucurbitaceae 1 1.6
Equisetaceae 1 1.6

0 clay it and Euphorbiaceae 1 1.6

Fig. 1. Physical properties of soil in paddy fields of Nakdong Moraceae ! 1.6
river. Pontederiaceae 1 1.6
Portulacaceae 1 1.6

Pteridaceae 1 1.6

B4 AHEEe] A9 Yl H &2 HE(clay) 54.6%, Rubiaceae 1 16
O] AKGsilt) 43.1%, E&ll(sand) 2.3%E A= AL, BEA Solanaceae 1 1.6
(texture}e FIARA|FES} A E0IQIT) Aale HE 19.5%, Umbelliferae 1 1.6
PIAT 1A%, 2 9.1% clRSm, 2EE RINARENL Tatal(23 families) 62 100

. FAS HE 9.1%, FIAF 50.6%, F 40.3%°]R0oH,
EAL AMSES AL SFE Y tHFig. 1).

2 of

rddy FAA A TS 2T A 2337 62F0]
ZAE A tH(Table 3). HEEE F3 7T 115(17.7%)0%
7H wekow | 3Rl 9%(14.5%), T 8F(12.9%), W
AT 7E(11.3%), "HEF 55(8.1%) 103, 7]E}F 26
FTO & 355%°13Utt. vt FAEA A W sk Fx
t 2377} 18.0%, 32 13.4%, PHEZ 3 6.2%, AFR
7 6.0%, LB B 4.6%= A9 57Tl EdhE o)
48.3%Z 53k A (Lee et al. 2007)¢} 2ol Bj2dH &
AR B 2= FEZE FY 5v9 2R X9
Ao v S 64.5%F =UTH

3A7F FA S W sl HA| 233 605 0] =AM
A3 Hwang et al.,, 2004)2= FEZ = Ao} 2F o
A 1Fo0] Btk WM E 5Fo|Yd T #EUF R
48 FAANE 802 3F0] ¢ ZAEAL. 3187

B 0%

Y SR AT AdHA o] oA T =
H|ZHE-S o8-8t Aulj 2] o] F7F=| A=t (Jeon et al., 2011)
By AN T3 F2It SUHE AL 2]
B | HHF=ER o] ATt &
o] FxA £ 1d A
stdont, 31 2ol 108
ATk R A He 19 2
o 911 g m? 2:d ol = 19 =] 2890, 3 Aoll= 1
W ake] 4.1 = Sk 3ol th(Kang et al., 2007).
rdy w44 29 2ok FA=e Fx TAeete] A
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> u}2g0](66.7%) > FE AN (8.6%) > =7 FLAL (7.6%)
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Table 4. Weeds growing in remodeled paddy fields.

(4.6%)olem, Haljollr= uldo](15.2%) > T(15.1%) >
1] =7) 71 7H(13.8%) > 1 71 (9.5%) > EH o} 55(7.5%)s=0| A Tt
&= oM E v 7178(35.4%) > vkl o] (18.2%) >AH &
(8.2%) > ZHEAN (6.4%) > 2 A (4.7%)5=0] A THTable 5).
ZAAE B 23 25 v, 9, a8
upejole} ho slE AR o]E9 SHEIF EUI, 1 9
o= WA R, rl=7iEAbe, s, o). Bl =
o 54A= 2Lﬂ 7 AR e 7] wEel] el vt
o], FHolF, 18 M9 SRR =A YEhsth A
= =32 2ARIA 100 SRS B > &) >
I >HFE > vje7ERE > dfuls > AP ESTELE
>gAo|aego] > ofH] Fo|ed o9k tEA YR
THPark et al., 2002). F2E FE 234 wel A2

=]

oﬁﬂl

=, 38, A%, 29 AR FEE A
(Ryang et al., 2004) o] =27|u], Aok &, W5l E,

223 AR e 2 BTl AYAY 24}

Samolpo Gimhae Chilhyun
Families species Korean name

S PI° S PI S PI
Amaranthaceae(H] & 7})
Amaranthus blitum R TR=S - - - - 4.7 0.2
Cannabaceae(4+2})
Humulus japonicus Aty =& - - 21.7 4.7 12.8 1.6
Chenopodiaceae(™ ¢} 3})
Chenopodium album ol - - 16.1 25 - -
Chenopodium ficifolium Zol3 - - 323 10.2 - -
Compositae(=18}3)
Bidens frondosa w] =7k Ab ] 23.6 53 12.6 1.6 29.0 7.6
Centipeda minima =718 = - - 7.7 0.5 - -
Conyza canadensis "= - - 13.7 1.9 5.5 0.3
Eclipta prostrata o 22.1 44 11.5 1.1 4.1 0.1
Siegesbeckia glabrescens A=z - - 8.4 0.7 - -
Xanthium strumarium R =11 - - 9.1 0.1 11.1 1.1
Cyperaceae("3-5 A )
Cyperus difformis k=AY 304 9.0 - - - -
Cyperus iria k=AY 19.9 3.8 32.6 10.1 29.8 8.6
Cyperus iwasaki 93 - - - - 6.3 0.4
Eloeocharis kuroguwai 2-4HH7) 17.5 2.8 - - - -
Fimbristylis miliacea vl 235 4] 7] 7.4 0.4 19.8 39 - -
Equisetaceae(S A 2})
Equisetum arvense A7) - - 3.5 0.1 - -
Euphorbiaceae(t) = 3})
Acalypha australis = - - 43 0.2 - -
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Table 4. (continued)
Samolpo Gimhae Chilhyun
Families species Korean name
S PI S PI S PI
Poaceae( 3} })
Digitaria ciliaris v} o] 13.9 1.8 100.0 100.0 81.7 66.7
Echinochloa oryzoides 7} 3] 100.0 100.0 70.9 48.8 4.7 0.2
Echinochloa crus-galli £y 11.8 1.4 - - 79 0.5
Eleusine indica <}nta) o) - - - - 5.6 0.3
Miscanthus sinensis A A - - - - 20.8 43
Panicum dichotomiflorum a] =7\ 7] & 22.0 4.8 70.5 494 95.4 90.8
Pennisetum alopecuroides a4 - - - - 6.3 0.4
Phragmites communis ZHy - - - - 14.6 2.1
Setaria viridis Zrol A= 16.7 2.8 - - 18.1 33
Labiatae(= = 37})
Mosla dianthera H7= - - 4.5 0.2 - -
Salvia plebeia v o} x}= 7] - - 43 0.2 - -
Leguminosae(&-})
Aeschynomene indica A= - - 83 0.7 16.4 2.7
Onagraceae(HF &£ )
Ludwigia prostrata o] Flut= 5.0 0.2 5.7 0.3 - -
Oenothera odorata gulo] & - - 7.6 0.5 - -
Polygonaceae(7}t] & 3})
Persicaria blumei 73 H - - - - 20.3 4.0
Persicaria hydropiper ol 7 153 2.1 52.8 27.1 52 0.3
Total 33 305.6 138.8 517.9 264.8 400.3 195.5
*SDR: Summed dominance ratio , °PI: Phytograph index
Table 5. Dominant weed species and their dominance based on dry weight recorded in paddy fields.
Dominance rank (%)
Districts
1 2 3 4 5
Samolbo Echinochloa oryzoides Cyperus difformis Bidens frondosa Eclipta prostrata  Panicum dichotomiflorum
P (57.8) (6.5) (62) (52) (4.6)
Gimhae Digitaria ciliaris Echinochloa oryzoides ~ Panicum dichotomiflorum  Persicaria hydropiper Chenopodium ficifolium
(15.2) (15.1) (13.8) 9.5) (7.5)
Panicum L oo . . . .
. . ; Digitaria ciliaris Aeschynomene indica Cyperus iria Miscanthus sinensis
Chilhyun dlcho(tg?éz{)lorum (182) (82) 6.4) @.7)
94 sk, Mol EGFE S WA 2 BEGSE 3
rdy $AAE EGRe ME A2 X FE A ol e ARII} b Agen, guade ARFo
AN BFOE P BROV, Lo AW, ABEF 2 uW EFFE FFol /MY ERU ABEGRIP
Z}7F 19, 135°|ATH(Table 6). &= = AEFS DA 2 14.6%)7F 7P 22 ZA(FESF 5.6%)7 Hlael & o
Fobs W2 A= XA 5354 m?2 7P =3, 2 353% BT FEIFEEEZE AR} S > FE3
TR0 2 oA 346.2 g m™| o, HslME 316.1 g  Z=EEAUS Follom, Hsfel AdS FHAPx >3
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Table 6. Number and dry weight of weed species per square meter in paddy fields.

Grasses Broadleaf weeds Sedges Total
Districts
Species  D.w. (gm?) Species  D.w.(gm?) Species  D.w. (gm?) Species  D.w. (g m?)
Samolpo 5 505.8 4 27.0 4 9.8 13 5354
Gimhae 4 177.4 17 132.7 2 6.0 23 316.1

Chilhyun 8 371 9 301.4 2 7.8 19 346.2

gable 7d Sirglpsong .domgl(;mcf:.e lacllld diversity indices calculated = 3}9)7}o) 47.1% A% Dty sttt Ao Eok

weeds observed in pa ields. _ - )

Y il S B ARE @ FA ASE 707% M9 e
Districts Simpson's index”  Diversity index” ndg E=AR7} 18.1%E AHoE Yo} 2FE] L
Samolpo 0.28 0.72 ’go] zfol7b Wttt BlRUE w9 FEtere] FA
Gimhae 0.09 091 A A7 doe A AR BT S 22 A
Chilhyun 0.18 0.82 A A s BAE 98l e H2o] 9%

* Simpson's dominance index (C) =X (1.V./100)’ AOR AZEAR £ T FEgE 29l welY] SlsiM =

® Diversity index (Ds)=1-C gndg =A% EY = Az g A= R

o o : FAloF & Ao At

Table 8. Similarity and dissimilarity coefficient of fallow weed

species between paddy fields located in located in different

districts. AT of
District Similarity Dissimilarity B B

1stacts coefficient(S)* coefficient(D)" G5 79 R Y sA4A Y] ESTE FEE A=

Samolpo-Gimhae 203 79.7 S T SRR SAE A v o8 2uE

ZA)} B o = 63~ o =

Samolpo-Chilhyun 10.0 90.0 Atk = T@mw 3 Apubfi 6.41 em ECE

~ . 2 L oFako E'_-:lj— . y
Gimhae-Chilhyun 24.1 75.9 0.1~04ds mio]Xth. BYTE FHE ARRET} 14.6%=
Average 18.1 219 7HE =okem, Hal7F 9.8%, &l 5.6% ol ATt &
QY ABET 4718 G 148g ke'2 A
# Similarity coefficient (S) =2W/(at+b)x100 . _ _ - _
" Dissimilarity coefficient (D) = 100 - § o Aol W =2 Agellon, fa /e R
48.0 mg kg'ol Ut BlRAY FEA B =5olA B

23} > E AR ol T

ESE o ¥ A 2Fo] thetst A= (Table 7)=
AFEZ7F 0.28%E A3l 0.09%, & 0.18% Bl&] =9
=4l ol EFE g 93 fx 8o 54
< F7F -3}
A e BESF
HAsle =3t
whg} =rke)
et al., 2004).

Fzaee] FAM
A AlTFE 18.1%=
7kl 81.9%7F Esket. Ab

iy
X

=
A
—

A=)

r_{

1
p

l

& XA A
T A7k frAt
FTE9 7o) A
o7}k YeR 22 k. 9EAY A E A2 h
A AE Blagt A3 (Hwang et al., 2004)4] ARkeb
w5 107 #Eo Ht KA AFE 52.9%=E ME o

o o
whra =

<5}
=

= xe)
R

A 237 2F 07 FHEE= It 115(17.7%)
o7 1 =tom, 3R 95(14.5%), T 8F(12.9%),
WHEAR 2 73 (11.3%)°10 5L, 718 275 (43.6%)°1 T =
8 SHORE AR} 9(100%) > SHFEAR (9.0%) >
1] = 7FERA (3%) > Bl 7H 71 78(4.8%) > SHA 2(4.4%)
o], AHsle ulEdo](100%)>1] =7l 7] 74(49.4%) > ¥
(48.8%) > A7 (27.1%) > T oF(10.2%), A2 v|=74
717H90.8%) > 1128 ] (66.7%) > FH-5AR (8.6%) > 1= 7}
A1) (7.6%) ol Atk Jx AETS AlE2oA 5354 ¢
m?2 7PF 29k, I v o2 AFA 3462 g m2ol
o, Ao A= 316.1 g m?oIUT F2IHEZ = AME
271 2 > FFF =AY oo, et
182 FHE=E > > A woldt Fxdt

dx

N

= L

gro] FafAH ATFE 18.1%% ESTE FEERE o

E AL ARZI] 81.9%% 2FES] Al Aol 7k Wkt
F20] : A, +AF=E, PRI 544, ESrE, &
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