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Dominance and Distribution of Weed Occurrence on Hot Pepper,
Soybean, Maize, and Chinese Cabbage Fields of Gyeongbuk Province
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ABSTRACT. In this study, we surveyed the distribution pattern and dominance of weeds occurred in four summer crop fields,
hot pepper, soybean, maize, and Chinese cabbage in Gyeongbuk province. The weeds were summarized as 32 family and 132
species in hot pepper field, 31 family and 116 species in soybean field, 37 family 134 species in maize field, finally 35 family and
170 species in Chinese cabbage field. Among these weeds occurred in the four summer crop fields, the compositae was commonly
dominant family, it occupied 17.4% in hot pepper field, 18.1% in soybean field, 11.9% in maize field, and 16.5% in Chinese
cabbage field. The major five families including compositatae, graminae, polygonaceae, convolvulaceae and cruciferae were
occupied 43.2% in hot pepper field, 47.4% in soybean field, 42.5% in maize field, and 43.5% in Chinese cabbage field, respectively.
Furthermore, the most dominant weed in the hot pepper, soybean, maize, and Chinese cabbage fields was Portulaca oleracea,
Digitaria ciliaris, and Rorippa palustris, respectively. This information could be useful for estimation of future weed occurrence,
weed population dynamics and establishment of weed control methods in food crop fields of Gyeongbuk province.
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Fig. 1. Principal component analysis of weed species occurred in four summer crops, hot pepper, soybean, maize and Chinese
cabbage fields of Gyeongbuk province in 2014.

T E BASle] 2% o5 ZE AuljR| Q] EA|FZ WY of  Table 1. Distribution of weed flora ordered by family name in
23} A2A AUS 95t 7| ZARS Auz} 4a)stgry.  four summer crop fields in Gyeongbuk province in 2014.
Summer crops
Mz Uy Family name Hot Soy . Chinese
pepper  bean Maize cabbage
& A AEAY sHAREEE, T S W Aizoaceae 3 1 2
ol WYsh= Az T olF F2FL FHES Yot Amaranthaceae 6 5 6 9
57] §18te] 20144 687 E 10974 A= FAAE T ppocynaceae 0 0 0 1
Ho2 REEAlL GE 28 BT S 0 A EE psdepiadaceac ) 3 ) 3
o= AT A A2 R 247034 218, Borraginaceae 0 0 1 0
HElE 29), T 192084 167, WA 15), Sep Cannabinaceae 1 1 0 1
1‘19(7‘@3,L 91, Hefar 28), wiF 80C84t 67, WelA 13) & Caryophyllaceae 2 2 2 2
& o38xge] s Ao m Ax U Yms 2Aperal Chenopodiaceae 3 3 1 3
th(Fig. 1). 2= A} o] 2ol & 27ko] 9135 U7 :
oJato] AULEE 0|22 A|o] A (Tmap 4.1 version)& o] Commel'maceae 1 1 1 1
sto] =42 72519151, GPS (ICE GPS 10002 o] &-5t0] Compositae 23 21 16 28
Pmol g 7| Salsich, ol WAl o] Ay Comoeca oo
2 VAR Alelela 05 mE TEe R sho] me xR Lo e
23} B2 slolalld), Cruciferae 8 7 7 9
ol ZE UL WEs AT O 8 Whe uk w4l Cucurbitaceae 1 0 1 3
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ok gL HFH o wAlE K FHoA] 05x2 mE Equisetaceae 0 0 1 0
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off YA E Z*9] A=+ Braun-Branquet (1964)0] 2|3 Geraniaceae 4 1 3 4
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Table 1. Distribution of weed flora ordered by family name in
four summer crop fields in Gyeongbuk province in 2014
(continued).

Summer crops
Family name Hot Soy Maize Chinese
pepper  bean cabbage
Leguminosae 5 8 3
Lobeliaceae 2 0 1 1
Malvaceae 2 1 2 2
Onagraceae 3 3 4 3
Oxalidaceae 5 5 4 6
Papaveraceae 1 1 1 1
Phytolaccaceae 2 3 2 5
Plantaginaceae 2 2 2 3
Polygonaceae 8 8 10 10
Portulacaceae 0 0 1 0
Primulaceae 0 0 1 1
Ranunculaceae 1 1 2 2
Rosaceae 3 2 2 3
Rubiaceae 0 1 1 1
Scrophulariaceae 6 5 5 6
Solanaceae 2 3 4 5
Typhaceae 1 0 1 2
Urticaceae 1 1 1 3
Violaceae 0 0 1 0
Sum 132 116 134 170

=9, 12 WA= BARE 9271 10% olstz &9, 2=
=3] MAl7E B Aol AP A 2] 10~25%2 S,
32 U vt ZAMEZA ] 25~50%2 &, 4= I=Tf RA}
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Table 2. Distribution of major family name and number of species on four summer crop fields in Gyeongbuk province in 2014.

Hot pepper fields Soybean fields Maize fields Chinese cabbage fields
Family No. of Family No. of Family No. of Family No. of
name species  name species name species  name species
Compositae 23(17.4)  Compositae 21(18.1)  Compositae 16 (11.9)  Compositae 28 (16.5)
Gramineae 10 (7.6) Gramineae 10 (8.6) Gramineae 12 (9.0) Convolvulaceae 14 (8.2)
Polygonaceae 8(6.1) Convolvulaceae 9(7.8) Convolvulaceae 11 (8.2) Gramineae 13 (7.6)
Convolvulaceae 8(6.1) Polygonaceae 8(6.9) Polygonaceae 10(7.5)  Polygonaceae 10 (5.9)
Cruciferae 8(6.1) Cruciferae 7 (6.0) Leguminosae 8(6.0) Cruciferae 9 (5.3)
Sum 57(43.2)  Sum 55(474)  Sum 57 (42.5)  Sum 74 (43.5)

Data in parentheses indicate the % of ratio against total surveyed weed species.
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Table 3. Major plant families including dominant weed species
in hot pepper cultivated upland fields of Gyeongbuk province
in 2014.

No. Scientific name F o REIC - RC IV

(%) (%)™ (%) (%)" (%)
1 Portulaca oleracea 85 884 391 11.30 10.07
2 Digitaria ciliaris 82 850 395 11.41 9.96
3 Acalypha australis 73 753 238 6.88 7.20
4 Cyperusiria 64 6.65 262 757 711
5 Centipeda minima 43 442 154 445 443
6 Chenopodium album 43 442 142 410 4.26
7 Ecdipta prostrata 32 332 138 399 3.66
8 Rorippa palustris 36 370 111 3.21 3.46
9 Echinochloa crusgalli 28 290 133 3.84 3.37
10 Eleusine indica 30 311 117 338 325

"F: Frequency.

“REF: Relative frequency.
*T'C: Total cover.

YRC: Relative cover.

“IV: Importance value.

Table 4. Major plant families including dominant weed species
in hot pepper cultivated paddy fields of Gyeongbuk province in
2014.

F RF TC RC 1V

No. Scientific name %) ()" (%) (%) (%)
1 Portulaca oleracea 87 932 344 11.77 10.55
2 Digitaria ciliaris 81 8.68 349 11.94 10.31
3 Acalypha australis 73 779 206 7.05 742
4 Cyperusiria 65 695 229 783 7.39
5 Chenopodium album 45 469 129 441 455
6 Centipeda minima 39 419 120 411 415
7 Eclipta prostrata 31 330 112 383 357
8 Eleusine indica 31 330 107 3.66 348
9 Rorippa palustris 33 355 91 311 333
10 Echinochloa crusgalli 25 266 94 322 294

“F: Frequency.

“RE: Relative frequency.
*TC: Total cover.

'RC: Relative cover.

“IV: Importance value.

Uk AEA Y W2 187} 4450 FLstH o] 7he-H|
Hie o], v, Yo, Wx7l 933} (Ryang et al,
1984), 1990 o] M=t % 2APATol| A= 323 122F
o] wasln] alARE A vl Al Wola)
=2 HER S35k Ao2 ZAE T (Chang et al,, 1990).

ol Aol M B Aele] FHzl 19904 WtE 2ALZ

Table 5. Major plant families including dominant weed species
in hot pepper cultivated fields of Gyeongbuk province in 2014.

No. Scientific name F o RETC O RC IV

(%) (%)™ (%) (%)" (%)’
1 Digitaria ciliaris 90 743 46 855 7.99
2 Portulaca oleracea 72 600 47 874 737
3 Centipeda minima 69 571 34 632 6.02
4 Acalypha australis 72 600 32 595 597
5 Echinochloa crusgalli 52 429 39 725 577
6 Cyperus iria 59 486 33 613 550
7 Rorippa palustris 55 457 20 372 414
8 Eclipt prostrata 41 343 26 483 413
9 Chenopodium album 35 286 13 242 264
10 Setaria viridis 28 229 13 242 235

“F: Frequency.

“RF: Relative frequency.
*TC: Total cover.

'RC: Relative cover.

“IV: Importance value.

Table 6. Major plant families including dominant weed species
in soybean cultivated upland fields of Gyeongbuk province in
2014.

No. Scientific name FoREIC O RC IV
(%) (%)™ (%) (%)" (%)’

1 Digitaria ciliaris 84 857 317 10.68 9.63

2 Portulaca oleracea 81 831 290 9.77 9.04

3 Acalypha australis 80 815 257 8.66 840

4 Cyperus iria 60 618 221 745 6.81

5 Chenopodium album 45 463 143 482 473

6 Eclipta prostrata 43 442 140 472 457

7 Echinochloa crusgalli 32 330 120 4.04 3.67

8 Centipeda minima 35 362 102 344 353

9 Rorippa palustris 30 3.04 87 293 298

10 Eleusine indica 27 277 8 290 283

"F: Frequency.

“RE: Relative frequency.
*TC: Total cover.

'RC: Relative cover.

“IV: Importance value.
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Table 7. Major plant families including dominant weed species
in soybean cultivated paddy fields of Gyeongbuk province in
2014.

Table 9. Major plant families including dominant weed species
in maize cultivated upland fields of Gyeongbuk province in
2014.

F RF TC RC 1V

F RF(%) TC RC IV

No. Scientific name ) ()" () (%) (%) No. Scientific name @ (%) (%) (%)
1 Digitaria ciliaris 84 866 299 11.00 9.83 1 Digitaria ciliaris 80 710 216 946 828
2 Portulaca oleracea 82 849 272 10.01 9.25 2 Portulaca oleracea 63 561 174 762 6.61
3 Acalypha australis 81 843 246 9.05 8.74 3 Echinochloa crusgalli 47 419 150 6.57 5.38
4 Cyperusiria 60 621 200 7.36 6.78 4 Chenopodium album 51 456 132 578 5.17
5 Chenopodium album 47 492 140 5.15 5.04 5 Acalypha australis 57 508 112 490 4.99
6 Eclipta prostrata 42 439 129 475 457 6 Galinsoga ciliata 31 277 95 416 346
7 Echinochloa crusgalli 31 322 102 3.75 349 7 Eclipt prostrata 34 299 80 350 3.25
8 Centipeda minima 34 351 92 339 345 8 Centipeda minima 33 292 55 241 266
9 Eleusine indica 28 287 77 283 285 9 Chenopodium album var. 24 209 66 289 249
10 Rorippa palustris 28 287 74 272 280 centrorubrum

10 Commelina communis 31 277 47 206 241

“F: Frequency.

“REF: Relative frequency.
*TC: Total cover.

YRC: Relative cover.

“IV: Importance value.

Table 8. Major plant families including dominant weed species
in soybean cultivated fields of Gyeongbuk province in 2014.

No. Scientific name F o RETC - RC IV

(%) (%)" (%) (%)" (%)’
1 Digitaria ciliaris 87 765 18 720 742
2 Cyperus iria 67 588 21 840 7.14
3 Portulaca oleracea 73 647 18 720 684
4 Echinochloa crusgalli 47 412 18 720 5.66
5 Rorippa palustris 53 471 13 520 4.95
6 Acalypha australis 60 530 11 440 4385
7 Eclipta prostrata 53 471 11 440 455
8 Centipeda minima 53 471 10 400 435
9 Bidens frondosa 40 353 320 3.37
10 Lindernia procumbens 33 294 2.80 2.87

“F: Frequency.

“REF: Relative frequency.
*TC: Total cover.

YRC: Relative cover.

“IV: Importance value.

165, W[Z3} 8.2, M1} 7.6% AA|Sl= A= ZAE| T
olelgt AT A BaA o)A ok} 21, W3} 12, o)
=3} 7, 18] 7 AR} 6%e0.2 2@HATHO et al.,
1981)= ¥ a1¢} H|==5}girt.

AE SRS MuiXle] Fo WMEE HE s
AR n3o] WAl SHE0] 94 AL wt

“F: Frequency.

“RF: Relative frequency.
*TC: Total cover.

'RC: Relative cover.

“IV: Importance value.

Table 10. Major plant families including dominant weed species
in maize cultivated paddy fields of Gyeongbuk province in
2014.

No. Scientific name F o RETC RC IV

(%) (%)™ (%) (%) (%)
1 Digitaria ciliaris 82 779 172 1054 9.16
2 Portulaca oleracea 64 6.02 140 8.58 7.30
3 Chenopodium album 63 592 126 7.72 6.82
4 Acalypha australis 59 561 89 545 553
5 Galinsoga ciliata 37 353 90 551 452
6 Echinochloa crusgalli 40 374 65 398 3.86
7 fﬁfgfjgr’sx albumvar. 5 339 57 349 294
8 Equisetum arvense 34 322 40 245 284
9 Commelina communis 33 312 37 227 269
10 Eclipt prostrata 25 239 41 251 245

"F: Frequency.

“REF: Relative frequency.
*TC: Total cover.

'RC: Relative cover.

“IV: Importance value.
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Table 11. Major plant families including dominant weed species
in maize cultivated fields of Gyeongbuk province in 2014.

No. Scientific name F o RETCRC IV

(%) (%)" (%) (%) (%)
1 Echinochloa crusgalli 71 533 85 13.04 9.19
2 Digitaria ciliaris 71 533 44 675 6.04
3 Chenopodium ficifolium 61 453 46 7.06 5.79
4 Eclipta prostrata 61 453 39 598 526
5 Portulaca oleracea 61 453 34 521 487
6 Acalypha australis 50 373 23 353 3.63
7 Centipeda minima 50 373 19 291 332
8 Persicaria lapathifolia 43 320 18 276 298
9 Persicaria blumei 39 293 17 261 277
10 Rorippa palustris 43 320 15 230 275

“F: Frequency.

“RF: Relative frequency.
*TC: Total cover.

'RC: Relative cover.

“IV: Importance value.

Table 12. Major plant families including dominant weed species
in Chinese cabbage cultivated upland fields of Gyeongbuk

province in 2014.

No. Scientific name F o RF TC RC 1V
' (%) (%) (%) (%) (%)
1 Rorippa palustris 68 6.17 153 10.53 835
2 Capsella bursa-pastoris 63 571 144 991 7.8l
3 Portulaca oleracea 73 663 82 564 613
4 Mazus pumilus 56 503 74 5.09 5.06
5 Cyperusiria 49 446 70 4.82 4.64
6 Chenopodium album var. 51 457 65 447 452
centrorubrum
7 Digitaria ciliaris 48 434 55 379 4.06
8 Acalypha australis 52 468 48 3.30 3.99
9 Centipeda minima 41 3.66 55 379 372
10 Galinsoga ciliata 29 263 57 392 328
“F: Frequency.
“RE: Relative frequency.
*TC: Total cover.
YRC: Relative cover.
“IV: Importance value.
T2 vlEo] 7.992 7MY w2 T AXE YERSAL, 4]H]

2 737> ZU71=EE 6.02> A= 597> B3] 5775082 &
dato] Azt gre|zto| A 7H -8k 2F2 Aoldt
& 4= stk

Tbof gk HA| ZAH(Table 6)o)| A= Hlego] 9.630 2
P S48t 3al A8E 9.04> 71 8.40> 25

A 6.81>

flo ek

N

Table 13. Major plant families including dominant weed species
in Chinese cabbage cultivated paddy fields of Gyeongbuk

province in 2014.

No. Scientific name F o RETC RC IV

(%) (%)™ (%) (%) (%)
1 Capsella bursa-pastoris 70 6.11 134 10.59 8.35
2 Rorippa palustris 62 544 113 893 7.19
3 Portulaca oleracea 71 624 70 5.53 5.89
4 Mazus pumilus 56 491 66 522 5.07
5 Cyperusiria 51 451 61 4.82 4.67
6 fe’;et’:sf;li’;‘r’: albumvar 51 451 59 466 459
7 Digitaria ciliaris 49 425 49 387 4.06
8 Galinsoga ciliata 35 3.05 57 451 378
9 Acalypha australis 50 438 40 3.16 3.77
10 Centipeda minima 39 345 46 3.64 354

“F: Frequency.

“REF: Relative frequency.
*TC: Total cover.

YRC: Relative cover.

“IV: Importance value.

Table 14. Major plant families including dominant weed species
in Chinese cabbage cultivated fields of Gyeongbuk province in
2014.

No. Scientific name F o RE - TC O RC IV

(%) (%)™ (%) (%) (%)’
1 Rorippa palustris 100 10.66 40 21.28 15.97
2 Eclipta prostrata 69 738 16 851 795
3 Portulaca oleracea 8 9.02 12 638 7.70
4 Acalypha australis 62 656 8 426 541
5 Echinochloa crusgalli 46 492 11 585 539
6 Mazus pumilus 54 574 426 5.00
7 Centipeda minima 46 492 479 485
8 Cyperusiria 38 410 479 444
9 Capsella bursa-pastoris 31 328 10 532 430
10 Chenopodium album var. 46 492 6 319 406

centrorubrum

"F: Frequency.

“RE: Relative frequency.
*TC: Total cover.

'RC: Relative cover.

“IV: Importance value.

ol 4732:0]91t}. HZH(Table 7)) 4= ulo] 9.83)
A|H]E 9.25> 7= 8.74> ZHIEAL 6.78> SHH X 4.572
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Table 15. Composition of weed vegetation according to life cycle and importance value in hot pepper fields of Gyeongbuk Province
in 2014.

No. of weed species Importance value (%)
Crop field
Annual Biennial Perennial Annual Biennial Perennial
Upland 9 1 0 6.04 3.33 0.00
CAR* 9 1 0 5.30 4.14 0.00
Total 9 1 0 592 3.46 0.00

"CAR: Field to cropping after rice harvest.

Table 16. Composition of weed vegetation according to life cycle and importance value in soybean fields of Gyeongbuk Province in
2014.

No. of weed species Importance value (%)
Crop field
Annual Biennial Perennial Annual Biennial Perennial
Upland 9 1 0 6.00 2.80 0.00
CAR? 9 1 0 523 4.95 0.00
Total 9 1 0 5.91 2.98 0.00

“CAR: Cropping after rice harvest.

Table 17. Composition of weed vegetation according to life cycle and importance value in maize fields of Gyeongbuk Province in
2014.

No. of weed species Importance value (%)
Crop field
Annual Biennial Perennial Annual Biennial Perennial
Upland 9 0 1 5.03 0.00 2.84
CAR? 9 1 0 4.87 2.75 0.00
Total 10 0 0 447 0.00 0.00

“CAR: Cropping after rice harvest.

Table 18. Composition of weed vegetation according to life cycle and importance value in Chinese cabbage fields of Gyeongbuk
Province in 2014.

No. of weed species Importance value (%)
Crop field
Annual Biennial Perennial Annual Biennial Perennial
Upland 8 1 1 4.42 7.19 8.35
CAR? 8 1 1 5.60 15.97 4.30
Total 8 1 1 443 8.35 7.81

“CAR: Cropping after rice harvest.

Asto] A OR upol, FYFA, AHIE B Tl 3 FEH(Table 1)]41% E3] 919> vho] 6.04> FH

Amch Aol o S5 Ao A o}F 579> AAE 526> AU B48TROR ST &
S4re] 75 AR W(Table o)A SHEL o] ol Ake] A9 ulol, Helge] A Szt

8.28) AlU1% 661> 5] 538> Aol 517408 A 7P $HsHe 40w eht Qo] e Ko7} &

ShAa, AAH(Table 1000 4= Hheho] 916> 41]5 7.30)  glak o= EAb= gL,

Aol 682> 7E 553> DHTob] 4522 PG HFLOI AL MW, FW W SN BU I
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2 2APAZ, o H O Azt Aueralel Fol
o3t Ao & L]k (Park et al, 2003).
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NA AdA 6.09, Helztoll A ol dAY 4952 71 LA}
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AA 9%, oA 1502 AR Ajuekalat= Fat
sHA| Azt dre|zk s Aol 2z} 5.03, 4972 4
de Aom BRI g ME At gelat &
3= Be ddAl 8%, oldA 15 9 thdAy 150
2 eI, o5 AEA 9-=E Ate] 49 thdy
8.35> oA 7.19> LAY 4.42, Hejrke] AL o] dA] 15.97>
ARy 5.60> ThAAY 43002 H2Fe] A9 thdA, Tzt
o] 75 ojdAjo] 7H SHsHE Ao BAHT

45 SAEE Mujx|e Ex 28 2E

PCA (Principal Community Analysis) 5-4-2 %] €] of]
A g sk 2] B4 0] $475to] AE Sl
A F2 o]8% 1 Qt}(JanzkoviE and Novak, 2012; Lee et
al,, 2014). PCA-Covariance £-41-2 AA|5}o] o EZE 713

T, S5 W o] 28 252 AR A= Fg.

(=] (o] -

E AL 20144 4URE 09U AEAA 17 Al -
FO BE, T, S5 9 iR Aol wAEE 2
o) Rzo} $HES odohry] fato] FAH U} 2AM
7}, 15t 327 (family) 13233843} 235, ¥iT} 103, v
23} 8%), T 317 1165(F3t} 218, W} 105, o2

W 9F), Sl 373 134F(=3R) 16, B3F 127, v
E31}+ 115), w1 357 1705 (=13 288, WET}: 14%,
I} 13F)0] E@sHeich A SEE AF HHE
10.07, F vigdo] 9.63, St o] 8.28, HijF &
20| & 8.35% e} PCA-covariance £4-2 £3F Q.
FrzoeE Yol 2 e vty Z1 2 tiEe &
g 123 BB O el A0S 2 AER o
e gy o s SEEI

FR0: 13, F, S, v, gy
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