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ABSTRACT. The climate change affects the growth and development of weeds as well as the outbreak of weeds.
Especially, the occurrences of problematic paddy weeds due to climate change might cause the difficulties in weed
control. This study therefore, investigated the current dominance and distribution of paddy weeds. As a result of the
study on paddy weeds in northern Gyeonggi-do, there were total of 65 taxonomy groups including 23 family, 41
genus, 57 species, 7 subspecies and 1 variety. Among all the plants, 46 species were annual plants and 16 were
perennial plants. Echinochloa crus-galli was the highest in importance analysis and the followings were in order of
Ludwigia prostrate and Lemna paucicostata. The similarity of different paddy weeds in different regions observed
through TWINSPAN analysis was distinguished by Fimbristylis miliacea, Rotala indica and Cyperus flaccidus.
Regional differences shown in CCA analysis using weed species and soil environment revealed that Gimpo-si and
Namyangju-si has difference soil and weeds, which are features that distinguished them from other regions. In
northern Gyeonggi-do the result of paddy weed research showed the interregional difference not in dominant weeds

but in distribution species.
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(Lim, 1992).
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Fig. 1. 204 sampling sites in the north area of Gyeonggi-do.
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Relative frequency Frequency of any species

100
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Table 1. Distribution ratio of annual and perennial weeds in 10 cities/provinces of northern Gyeonggi-do.

Survey area®

GP GY GPO NYJ DDC YJ YC UJB PJ PC

Total No. of Weeds 35 37 43 34 25 33 36 15 31 34

No. of annual weeds (%) 25 25 30 25 18 25 27 11 22 23
) ° (71.4)  (67.6) (69.8) (73.5) (72.0) (75.8) (75.0) (73.3) (71.0) (67.6)

No. of perennial weeds (%) 10 12 13 ) / 8 ? 4 ) 10
) (28.6) (324) (302) (26,5 (28.0) (242) (2500 (26.7) (29.00 (294)

*GP: Gapyeong-gun; GY: Goyang-si; GPO: Gimpo-si; NYJ: Namyangju-si; DDC: Dongducheon-si; YJ: Yangju-si; YC: Yeoncheon-gun; UJB:

Uijeongbu-si; PJ: Paju-si; PC: Pocheon-si

Gramineae
18%

5% 9%

Fig. 2. Occurrence ratio of family of paddy weeds in northern
Gyeonggi-do.
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Table 2. Importance value of paddy weeds species in northern Gyeonggi-do, decreasingly ordered by IV*.

Family Scientific name N v RF RC
Gramineae Echinochloa crus-galli 173 8.79 8.73 8.85
Lemnaceae Lemna paucicostata 124 8.14 6.26 10.03
Onagraceae Ludwigia prostrata 156 7.65 7.87 743
Pontederiaceae Monochoria vaginalis var. plantaginea 115 6.25 5.80 6.70
Commelinaceae Aneilema keisak 114 6.13 5.75 6.52
Leguminosae Aeschynomene indica 112 5.41 5.65 5.18
Compositae Bidens tripartita 104 5.17 5.25 5.09
Compositae Eclipta prostrata 104 5.01 5.25 4.77
Compositae Bidens frondosa 86 4.12 434 3.90
Alismataceae Sagittaria trifolia 76 393 3.83 4.02
Scrophulariaceae Lindernia procumbens 74 3.51 3.73 3.29
Commelinaceae Commelina communis 67 3.12 3.38 2.86
Cyperaceae Eleocharis kuroguwai 61 3.15 3.08 323
Cyperaceae Cyperus microiria 59 2.66 2.98 233
Gramineae Echinochloa crus-galli var. oryzicola 54 2.98 2.72 323
Scrophulariaceae Lindernia dubia 52 2.58 2.62 2.54
Umbelliferae Oenanthe javanica 52 243 2.62 2.23
Campanulaceae Lobelia chinensis 52 2.40 2.62 2.17
Polygonaceae Persicaria thunbergii 51 2.37 2.57 2.17
Gramineae Echinochloa oryzoides 30 1.53 1.51 1.54
Cyperaceae Fimbristylis miliacea 29 1.35 1.46 1.24
Cyperaceae Scirpus juncoides 28 1.40 1.41 1.38
Polygonaceae Persicaria hydropiper 21 0.94 1.06 0.81
Cyperaceae Cyperus iria 17 0.75 0.86 0.65
Cyperaceae Cyperus difformis 15 0.69 0.76 0.63
Polygonaceae Persicaria blumei 14 0.63 0.71 0.55
Lythraceae Rotala indica 10 0.49 0.50 0.47
Cyperaceae Cyperus exaltatus var. iwasakii 10 0.46 0.50 0.41
Potamogetonaceae Potamogeton distinctus 9 0.46 0.45 0.47
Lemnaceae Spirodela polyrhiza 9 043 0.45 0.41
Hydrocharitaceae Hydrilla verticillata 9 0.48 0.45 0.51
Cyperaceae Cyperus flaccidus 9 0.41 0.45 0.37
Najadaceae Najas minor 9 0.54 0.40 0.67
Hydrocharitaceae Ottelia alismoides 7 0.35 0.35 0.35
Typhaceae TBypha orientalis 7 0.33 0.35 0.30
Gramineae Beckmannia syzigachne 6 0.26 0.30 0.22
Gramineae Alopecurus aequalis var. amurensis 5 0.23 0.25 0.20
Pontederiaceae Monochoria korsakowi 5 0.26 0.25 0.26
Cyperaceae Cyperus amuricus 5 0.22 0.25 0.18
Gramineae Leersia japonica 3 0.20 0.15 0.24
Cyperaceae Eleocharis congesta 3 0.13 0.15 0.10
Cyperaceae Eleocharis acicularis for. longiseta 3 0.14 0.15 0.12
Alismataceae Sagittaria pygmaea 3 0.13 0.15 0.10
Gramineae Arthraxon hispidus 3 0.13 0.15 0.10
Polygonaceae Persicaria Ipathifolia var. lapathifolia 3 0.14 0.15 0.12
Gramineae Phragmites communis 2 0.09 0.10 0.08
Ranunculaceae Ranunculus sceleratus 2 0.09 0.10 0.08
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Table 2. Importance value of paddy weeds species in northern Gyeonggi-do, decreasingly ordered by IV* (continued).

Lythraceae Ammannia coccinea 2 0.10 0.10 0.10
Labiatae Stachys riederi vat. japonica 2 0.07 0.10 0.04
Cruciferae Cardamine flexuosa 2 0.08 0.10 0.06
Potamogetonaceae Potamogeton cristatus 1 0.05 0.05 0.04
Gramineae Panicum bisulcatum 1 0.04 0.05 0.02
Polygonaceae Persicaria viscoosa 1 0.08 0.05 0.10
Typhaceae DBypha laxmannii 1 0.06 0.05 0.06
Cyperaceae Cyperus globosus 1 0.05 0.05 0.04
Gramineae Pseudoraphis ukishiba 1 0.05 0.05 0.04
Polygonaceae Persicaria sieboldi 1 0.05 0.05 0.04
Molluginaceae Mollugo pentaphylla 1 0.05 0.05 0.04
Cyperaceae Lipocarpha microcephala 1 0.05 0.05 0.04
Typhaceae TBypha angustata 1 0.06 0.05 0.06
Cyperaceae Fimbristylis autumnalis 1 0.05 0.05 0.04
Gramineae Miscanthus sinensis var. purpurascens 1 0.05 0.05 0.04
Gramineae Zizania latifolia 1 0.06 0.05 0.06
Lentibulariaceae Utricularia japonica 1 0.06 0.05 0.06
Cyperaceae Kyllinga brevifolia 1 0.04 0.05 0.02

*[V: importance value; N: number of sampling units in which the species was accounted; RF: relative frequency; RC: relative cover

Table 3. Important value (IV) of weed species in teen cities / provinces of northern Gyeonggi-do

. S Cities / Provinces
Family Scientific name
GP GY GPO NYJ DDC YJ YC UB PJ] PC
Potamogeton cristatus - 033 - - - - - - - -
Potamogetonaceae o
Potamogeton distinctus - 033 031 0.69 1.8 0.62 1.36 - - -
Spirodela polyrhiza - - 1.27  0.69 - - 032 498 - 0.37
Lemnaceae
Lemna paucicostata 1035 8.00 7.12 820 12.15 1045 547 1286 6.88 8.76
Bidens tripartita 789 324 138 569 263 734 6.06 996 6.55 6.68
Compositae Bidens frondosa 080 543 626 124 686 448 4.23 - 412 3.0
Eclipta prostrata 6.83 458 514 653 817 454 3.04 - 453 5.66
Labiatae Stachys riederi var. japonica 0.35 - - 0.54 - - - - - -
Najadaceae Najas minor 0.55 041 - 3.95 - - 1.17 - - -
. Commelina communis 251 443 025 277 554 375 408 779 282 4.11
Commelinaceae
Aneilema keisak 412 869 533 490 131 236 740 353 741 8.60
Persicaria blumei 090 0.67 0.25 - 1.31 050 1.85 3.53 - -
Persicaria thunbergii 345 193 222 237 131 202 128 7.07 453 1.55
Persicaria viscoosa 0.74 - - - - - - - - -
Polygonaceae o ]
Persicaria sieboldi - - - 0.69 - - - - - -
Persicaria hydropiper 1.00 134 1.01 3.02 - 0.50 0.32 - 1.61 -
Persicaria Ipathifolia var. lapathifolia - 033 0.25 - - - - - - 0.37
. Monochoria vaginalis var. plantaginea 7.61 581 6.70 8.65 828 6.61 591 7.07 449 4.69
Pontederiaceae
Monochoria korsakowi - 090 0.76 - - - - - - -
Ranunculaceae  Ranunculus sceleratus 0.45 - - - - - 0.32 - - -

Onagraceae Ludwigia prostrata 1031 7.59 7.78 811 742 700 6.17 3.53 821 721
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Table 3. Important value (IV) of weed species in teen cities / provinces of northern Gyeonggi-do(continued).

Phragmites communis - - 0.51 - - - - - - -
Panicum bisulcatum - 0.26 - - - - - - - -
Beckmannia syzigachne - 033 0.25 - 1.31 039 0.64 - - -
Leersia japonica - - - - - - 0.55 - 1.08 -
Echinochloa oryzoides 045 242 081 1.14 - 2.86 - - 3.50 225
i Echinochloa crus-galli 824 891 783 569 10.16 863 736 13.50 11.62 10.44
Gramineae
Alopecurus aequalis var. amurensis - 1.00 - - - 0.50 0.32 - - -
Pseudoraphis ukishiba - - - - - 0.50 - - - -
Echinochloa crus-galli var. oryzicola 090 4.18 6.67 2.08 1.60 2.13 1.43 - 4.17 045
Miscanthus sinensis var. purpurascens - - - - - - - - - 0.37
Arthraxon hispidus 0.45 - - 0.69 1.03 - - - - -
Zizania latifolia - - 0.31 - - - - - - -
DBipha laxmannii - - - - - - 0.40 - - -
Typhaceae TBypha orientalis - 033 1.07 0.69 - - - - 0.40 -
TBypha angustata - - 0.31 - - - - - - -
Rotala indica 0.90 - - 1.14 263 050 032 3.53 0.8l -
Ammannia coccinea - - - - 1.60 - - - 0.40 -
Cyperus microiria 280 443 081 124 263 151 331 - 3.63 3.50
Lythraceae
Cyperus globosus 0.45 - - - - - - - - -
Eleocharis congesta 0.45 - - - - 0.50 - - - 0.28
Fimbristylis miliacea 090 1.67 1.12 0.69 - 0.50 2.96 - 0.81 1.83
Cyperus amuricus - - - - - - - - 040 1.38
Cyperus flaccidus - 033 031 - - 039 1.28 - 0.81 -
Lipocarpha microcephala - - - - - - 0.32 - - -
Eleocharis acicularis for. longiseta - - - 1.39 - - - - - 0.37
Cyperus difformis 1.00 1.00 121 0.84 - - 0.64 - - 0.73
Cyperaceae Fimbristylis autumnalis - - - - - - - - - 0.37
Eleocharis kuroguwai 200 3.09 546 252 131 297 3.6 - 242 2.08
Scirpus juncoides 1.55 - 0.87 321 263 174 240 353 040 1.55
Cyperus exaltatus var. iwasakii - 1.67 0.76 - - - - - - 0.73
Cyperus iria 0.45 - 298 193 - - - - 0.40 -
Kyllinga brevifolia - - 0.20 - - - - - - -
Umbelliferae Oenanthe javanica 460 190 255 223 234 442 210 - 2.02 0.73
Molluginaceae ~ Mollugo pentaphylla 0.45 - - - - - - - - -
Cruciferae Cardamine flexuosa - - 0.25 - - - - - - 0.28
) Hydrilla verticillata - - 1.91 - - - - - 0.81 0.37
Hydrocharitaceae S
Ottelia alismoides - 033 020 1.14 - 0.50 0.72 - - 0.37
Campanulaceae  Lobelia chinensis 451 216 051 208 263 202 4.17 - 1.61 3.01
Leguminosae Aeschynomene indica 470 484 595 351 799 594 6.5 7.07 6.10 4.11
) Sagittaria trifolia 319 358 395 208 263 651 447 498 332 416
Alismataceae
Sagittaria pygmaea - 0.33  0.20 - - 0.50 - - - -
Lentibulariaceae  Utricularia japonica - - - 0.84 - - - - - -
. Lindernia dubia 1.90 049 056 1.53 - 302 489 7.07 251 629
Scrophulariaceae

Lindernia procumbens 225 268 641 529 263 375 281 - 1.61 3.26
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Goyang-si

Gimpo-si

Pocheon-si

Rotala indical+] Paju-si

Yangju-si

Cyperus flaccidus(-] Yeoncheon-gun

Fimbristylis miliaceal-] G
apyeong-gun

Namyangju-si

Uijeongbu-si

Dongducheon-si

Fig. 3. Twinspan analysis diagram obtained for the 204 sampling
plots described by cover value of species. Investigation areas
were divided by Fimbristylis miliacea, Rotala indica and
Cyperus flaccidus.

Environrlben( Axis 1
1

Namyangju-si pH

2 .
EC

~0.5
Uijeongbu-si

1 "oy e
Dongducheon-si

Pafi-si

Species Axis 2
T sIXY JuaWuoIAUg

Soil moisture

Soil temperature

T T T T T

-1 0 1 2
2 Species Axis 1

Fig. 4. Ordination diagram by CCA of the sampling plots on the
cover value of 65 weed species and pH, EC, moisture,
temperature of soil. The circle symbol was 65 weed species of
investigated sites. The square symbol was 10 areas of
investigation from July to September in northern Gyeonggi-do.
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