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Dominance and Distribution of Weed Occurrence on Onion, Garlic,
Potato, and Barley Fields of Gyeongbuk Province

Sang-Kuk Kim*, Jong-Hee Shin, Sang-Gu Park, and Se-Jong Kim
Division of Crop Breeding, Gyeongsangbuk-do Agricultural Research & Extension Services, Daegu 720-708, Korea

ABSTRACT.

We surveyed the distribution pattern of weeds in onion, garlic, potato, and barley fields including 304 sites of

Gyeongsangbuk-do. The weeds were summarized as 30 family and 125 species in onion crop field, 29 family and 101 species in
garlic field, 30 family 88 species in potato field, finally 27 family and 108 species. Compositae was dominant family (26.4%, 33
species), followed by Polygonaceae (8.8%, 11 species), Cruciferae (8.8%, 11 species) in onion field. Compositae was also dominant
family (24.8%, 25 species) in garlic field, it was 22.7% (20 species) in potato field, and it was also 24.1% (26 species) in barley field,
respectively. Among these winter crops, major five families were occupied 61.1, 58.4, 58.0 and 57.5% in turn at barley, onion,
potato and garlic fields. The PCA-covariance plot analysis for investigation of occurrence pattern of weeds by four winter crop
fields revealed that the occurrence pattern of weed species in barley field was distinguished by Alopecurus aequalis var. amurensis,

Stellaria alsine var. undulate and Stellaria aquatica.
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Table 1. Distribution of weed flora ordered by family name in
several winter crop fields in Gyeongbuk province in 2014.

Winter crops

Family name
Onion  Garlic Potato  Barley

Amaranthaceae 0 1 1 0
Araceae 1 0 0 0
Borraginaceae 2 2 2 2
Campanulaceae 0 1 0 0
Cannabinaceae 1 1 1 1
Caryophyllaceae 5 3 3 3
Chenopodiaceae 6 4 5 3
Commelinaceae 2 2 2 2
Compositae 33 25 20 26
Convolvulaceae 3 3 2 3
Crassulaceae 0 0 1

Cruciferae 10 10 10 11
Cruciferae 1 1 1 1
Cyperaceae 4 2 3 0
Equisetaceae 1 1 1 1
Euphorbiaceae 3 2 1 2
Geraniaceae 2 1 1 2
Gramineae 9 8 7 12
Labiaceae 1 2 3 3
Leguminosae 9 4 2 8
Lobeliaceae 0 0 1 1
Malvaceae 2 0 0 0
Onagraceae 3 3 2 2
Papaveraceae 0 1 0 1
Plantaginaceae 2 2 1 1
Polygonaceae 11 10 8 9
Portulacaceae 1 1 1 0
Primulaceae 1 0 1 0
Ranunculaceae 1 0 1 1
Rosaceae 2 2 2 4
Rubiaceae 1 1 1 1
Scrophulariaceae 4 4 2 5
Solanaceae 1 1 1 1
Umbelliferae 2 1 0 1
Violaceae 1 2 1 1
Sum 125 101 88 108
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Table 2. Distribution of major family name and number of species of four winter crop fields in Gyeongbuk province in 2014.

Onion fields Garlic fields Potato fields Barley fields
Family No. of Family No. of Family No. of Family No. of
name species name species name species name species
Compositae 33(264)  Compositae 25 (24.8) Compositae 20 (22.7) Compositae 26 (24.1)
Polygonaceae 11 (8.8) Cruciferae 11 (10.9) Cruciferae 11 (12.5) Gramineae 12 (11.1)
Cruciferae 11(8.8)  Polygonaceae 10 (9.9) Polygonaceae 8(9.1) Cruciferae 11 (10.2)
Gramineae 9(7.2) Gramineae 8(7.9) Gramineae 7 (8.0) Polygonaceae 9(8.3)
Leguminosae 9(7.2) Chenopodiaceae 4 (4.0) Chenopodiaceae 5(5.7) Leguminosae 8(7.4)
Sum 73 (58.4) Sum 58 (57.5) Sum 51 (58.0) Sum 66 (61.1)

Data in parentheses indicate the % of ratio against total surveyed weed species.

Table 3. Occurrence of weed flora ordered by importance value
in onion cultivated upland fields in Gyeongbuk province (top
10 weeds) in 2014.

Table 4. Occurrence of weed flora ordered by importance value
in onion cultivated paddy fields in Gyeongbuk province (top 10
weeds) in 2014.

No. Scientific name F o RETC O RC IV No. Scientific name F o REIC - RC IV
(%) (%)™ (%) (%)" (%)’ (%) (%)™ (%) (%) (%)
1 Capsella bursa-pastoris 72 582 49 835 7.08 1 Chenopodium ficifolium 78 659 99 878 7.69
2 Chenopodium ficifolium 52 415 33 562 4.89 2 Capsella bursa-pastoris 78 659 96 852 7.55
3 Bidens frondosa 55 443 29 494 469 3 Bidens frondosa 57 483 52 461 472
4 Rorippa palustris 52 415 23 392 404 4 Rorippa palustris 45 381 51 453 4.17
5 Acalypha australis 48 388 23 392 390 5 Persicaria blumei 48 410 43 382 396
6 Chenopodium album 31 249 24 409 3.29 6 Digitaria ciliaris 38 322 38 337 330
7 Digitaria ciliaris 34 277 16 273 275 7 Cardamine flexuosa 38 322 34 3.02 312
8 Persicaria blumei 34 277 14 239 258 8 Alopecurys aequalis var. 36 307 35 311 3.09
9 Commelina communis 34 277 14 239 258 amurensts
10 Erigeron canadensis 34 277 14 239 258 9 Centipeda minima 28 234 42 373 303
10 Acalypha australis 38 322 29 257 290

“F: Frequency.

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

'RC: Relative cover.

“IV: Importance value.

(Polygonaceae)®} A5k} (Cruciferae) 11522 8.8%S 2}
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8 57 Bl ti 2Feet M S 73 584%,
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“F: Frequency.

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

YRC: Relative cover.

“IV: Importance value.
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Table 5. Occurrence of weed flora ordered by importance value
in onion cultivated fields in Gyeongbuk province (top 10

Table 7. Occurrence of weed flora ordered by importance value
in garlic cultivated paddy fields in Gyeongbuk province (top 10

weeds) in 2014. weeds) in 2014.

Noo Scentficmame i Goe ggr (g ooy Mo Sdenifiename ol ol ol 6
1 Capsella bursa-pastoris 76 632 145 846 7.39 1 Capsella bursa-pastoris 91 943 103 10.52 9.97
2 Chenopodium ficifolium 69 575 132 7.70 6.72 2 Chenopodium ficifolium 70 721 99 10.11 8.66
3 Bidens frondosa 56 469 81 473 4.71 3 Cardamine flexuosa 38 383 40 4.09 3.98
4 Rorippa palustris 47 393 74 432 412 4 Digitaria ciliaris 39 407 37 378 392
5 Persicaria blumei 44 364 57 333 348 5 Bidens frondosa 39 407 36 368 3.87
6 Acalypha australis 41 345 52 3.03 324 6 Persicaria blumei 30 314 42 429 372
7 Digitaria ciliaris 37 307 54 315 3.11 7 2%:2:;?5 aequalisvar. 5, o1 31 317 334
8 ﬁi‘j{,’ﬁgﬁ;@“ aequalisa 33 278 45 268 273 8 Rorippa palustris 32 333 31 317 325
9 Centipeda minima 28 230 52 303 267 9 Centipeda minima 23 240 32 327 284
10 Cardamine flexuosa 32 268 45 263 265 10 Polygonum aviculare 27 277 19 194 236

"F: Frequency.

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

YRC: Relative cover.

“IV: Importance value.

Table 6. Occurrence of weed flora ordered by importance value
in garlic cultivated upland fields in Gyeongbuk province (top 10

weeds) in 2014.

No. Scientific name F o RETC O RC IV
(%) (%) (%) (%) (%)

1 Capsella bursa-pastoris 71 656 26 850 7.53

2 f::;’:;fu"fr’z‘z albumvar 41 383 14 458 420

3 Ecdipta prostrata 29 273 13 425 349

4 Erigeron canadensis 29 273 12 392 333

5 Chenopodium ficifolium 29 273 11 359 3.16

6 Cardamine flexuosa 29 273 11 359 3.16

7 Digitaria ciliaris 35 328 9 294 311

8 Humulus japonicus 35 328 8 261 295

9 Rorippa cantoniensis 24 219 8 261 240

10 Mazus pumilus 29 273 6 196 235

F: Frequency.

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

'RC: Relative cover.

“IV: Importance value.

(Table 4). ok A&t Hej2hg 233 Fupth A<
2 FAE ol 739, FRoIF 672, vlF7}eAle)
471402 QA 3}9t} (Table 5).

U] e R Fe AL 2] 29 (Table 6), 1

"F: Frequency.

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

YRC: Relative cover.

“IV: Importance value.

Table 8. Occurrence of weed flora ordered by importance value
in garlic cultivated fields in Gyeongbuk province (top 10 weeds)
in 2014.

F RF TC RC 1V

No. Scientific name @) (%) (%)Y (%) (%)
1 Capsella bursa-pastoris 86 870 129 10.04 9.37
2 Chenopodium ficifolium 60 6.08 110 8.56 7.32
3 Cardamine flexuosa 36 359 51 397 378
4 Digitaria ciliaris 38 387 46 358 3.72
5 Bidens frondosa 36 359 41 319 3.39
6 Persicaria blumei 26 262 47 366 3.14
7 Rorippa palustris 29 290 37 288 289
8 ﬁﬁfggg‘s aequalisvar 59 590 33 257 273
9 Centipeda minima 22 221 39 3.04 262
10 Erigeron canadensis 25 249 28 218 233

F: Frequency.

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

'RC: Relative cover.

“IV: Importance value.

o] 7.53, HolE 4.20, SFH X 3.49, W= 3.330|%0H T
Z}(Table 7)o A= o] 9.97, ZHo}3 8.66, T4 Y 0]3.98,
Hsgo] 392502 2AME QI sl AAY] =2 =
H FaA]= Yol 937, Fot 7.32, Aol 3.78, Y
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Table 9. Occurrence of weed flora ordered by importance value
in potato cultivated upland fields in Gyeongbuk province (top

Table 11. Occurrence of weed flora ordered by importance
value in potato cultivated fields in Gyeongbuk province (top 10

10 weeds) in 2014. weeds) in 2014.
ienti E RF TC RC 1V No Scientific name F RE = TC  RC IV
No. Scientific name @) (%) (%) (%) (%) . %) (%) (%) (%) (%)
1 Capsella bursa-pastoris 78 6.61 60 843 7.52 1 Digitaria ciliaris 71599 76 776 687
2 Digitaria ciliaris 65 554 48 674 6.14 2 Capsella bursa-pastoris 69 584 74 7.55 6.69
4 Portulaca oleracea 50 426 41 576 5.01 4 Rorippa palustris 53 445 63 643 544
5 Rorippa palustris 45 384 44 618 501 5 Centipeda minima 45 384 47 480 432
. 6 Portulaca oleracea 42 353 46 4.69 411

6 iﬁi’:jﬁfﬁ;fnﬂ; album var 3298 35 492 395 Alopecurus aequalis var.

7 AHopecurus eq " 44 369 35 357 363

7 Centipeda minima 35 298 26 365 332 amurensis
8 Persicaria blumei 43 362 19 267 3.15 8 Persicaria blumei 47 399 30 3.06 3.53
9 Erigeron canadensis 43 362 18 253 308 9 Eclipta prostrata 36 307 38 388 347
10 Erigeron canadensis 42 353 24 245 299

10 Chenopodium album 28 234 23 323 279

F: Frequency.

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

'RC: Relative cover.

“IV: Importance value.

Table 10. Occurrence of weed flora ordered by importance
value in potato cultivated paddy fields in Gyeongbuk province

(top 10 weeds) in 2014.

F RF TC RC 1V

No. Scientific name %) (%) (%)Y (%) (%)
1 Digitaria ciliaris 87 714 28 1045 8.80
2 Centipeda minima 73 605 21 7.84 694
3 ?ﬁjﬁfggg’l’f aequalisvar g, 660 18 672 6.66
4 Rorippa palustris 73 605 19 7.09 657
5 Eclipta prostrate 67 550 19 7.09 629
6 Chenopodium ficifolium 73 6.05 14 522 5.63
7 Capsella bursa-pastoris 47 385 14 522 454
8 Persicaria blumei 60 495 11 410 453
9 Bidens frondosa 53 440 10 3.73 4.06
10 Mazus pumilus 40 330 7 261 295

'F: Frequency

"RF: Relative frequency
*TC: Total cover

'RC: Relative cover.

“IV: Importance value.

o] 37222 AT (Table 8). 7354 gApdo] &
Aote 8 fxd 8= ake] 4-9-(Table 9), Yol
7.52, v o] 6.14, EHolF 5.79, AH]E 5010131 e
Z}(Table 10)°] 4= Hlgo] 8.80, SHH7I2]E 6.94, S=AZ

F: Frequency.

“"RF
*TC:
YRC:

: Relative frequency.

Total cover.
Relative cover.

“IV: Importance value.

Table 12. Occurrence of weed flora ordered by importance
value in barley cultivated upland fields in Gyeongbuk province

(top 10 weeds) in 2014.
" F RF TC RC 1V

No. Scientific name %) (%) (%)Y (%) (%)
1 Capsella bursa-pastoris 67 910 9 1875 13.92
) Alopecurys aequalis var. 67 910 2 417 663

amurensis

3 Erigeron Canadensis 67 910 2 417 6.63
4 Artemisia princeps 67 910 2 417 6.63
5 Bidens bipinnata 33 455 4 833 644
6 Thlaspi arvense 33 455 4 833 644
7 Descurainia Sophia 33 455 4 833 644
8 OQenothera biennis 33 455 3 625 540
9 Avena fatua 33 455 3 625 540
10 Hemistepta lyrata 33 455 3 625 540

“F: Frequency.

“RF: Relative frequency.

*T'C: Total cover.

YRC: Relative cover.

“IV: Importance value.

6.6, 545012 6.570]9lch. A2} el ao] kel A

AR 9 ZxW FQ2]+& Table 1194 E% Hjo}

Zro] vlggo] 6.87, WJo] 6.69, ZYO}FE 5.75, &£L0]|E 544
k.
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Table 13. Relative frequency (RF), relative cover (RC), and
importance value (IV) of barley cultivated paddy fields in
Gyeongbuk Province, decreasingly sorted by IV in 2014.

No. Scientific name F o REIC - RC IV

' (%) (%)™ (%) (%) (%)’

| Alopecurus aequalisvar. 7789 906 13.11 10,50
amurensis

y Stellaria alsine var 65 722 192 1222 9.72
undulata

3 Stellaria aquatica 46 508 83 528 5.18

4 Chenopodium ficifolium 42 468 88 560 5.14

5 Capsella bursa-pastoris 48 535 71 452 493

6 Polygonum aviculare 39 428 61 388 4.08

7 Humulus japonicus 33 361 47 299 330

8 Descurainia sophia 20 227 68 433 330

9 Bidens frondosa 22 241 47 299 270

10 Erigeron canadensis 28 3.08 35 223 265

F: Frequency.

“RF: Relative frequency.

*TC: Total cover.

'RC: Relative cover.

“IV: Importance value.

Hedo] WAYst= =8 F2H S 3= Table 12004
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o A Eam(Table 13)9] 9 24 FaxE= EAE

10.39, W &5 9.53, Yol 5.20, ol 5.1282 YERY A
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Table 14. Distribution ratio and importance value by life cycle of onion cultivated fields to major weeds in Gyeongbuk Province in

2014.
No. of weed species Importance value (%)
Crop field
Annual Biennial Perennial Annual Biennial Perennial
Upland 7 2 1 3.53 3.31 7.08
CAR? 7 2 1 4.10 3.65 7.55
Total 7 2 1 3.81 3.39 7.39

“CAR: Cropping after rice harvest.

Table 15. Distribution ratio and importance value by life cycle of garlic cultivated fields to major weeds in Gyeongbuk Province in

2014.
No. of weed species Importance value (%)
Crop field
Annual Biennial Perennial Annual Biennial Perennial
Upland 6 3 1 3.21 3.25 7.53
CAR?* 7 2 1 4.10 3.62 9.97
Total 6 3 1 3.82 3.00 9.37

*CAR: Cropping after rice harvest.
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Table 16. Distribution ratio and importance value by life cycle of potato cultivated fields to major weeds in Gyeongbuk Province in
2014.

No. of weed species Importance value (%)
Crop field
Annual Biennial Perennial Annual Biennial Perennial
Upland 7 2 1 431 4.05 7.52
CAR? 8 1 1 5.73 6.57 4.54
Total 7 2 1 4.53 4.22 6.69

*CAR: Cropping after rice harvest.

Table 17. Distribution ratio and importance value by life cycle of barley cultivated fields to major weeds in Gyeongbuk Province in
2014.

No. of weed species Importance value (%)
Crop field

Annual Biennial Perennial Annual Biennial Perennial
Upland 2 6 2 6.54 5.95 10.28
CAR* 5 2 1 5.14 2.98 493
Total 5 2 1 5.08 3.08 5.20
*CAR: Cropping after rice harvest.
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Fig. 1. Result of principal component analysis plot covariance in onion, garlic, potato and barley fields of Gyeongbuk province in 2014.
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W, R, I 0 20l BT 22W A8
2 REoA 61.1%= 7} =tk PCA (Principal
Community Analysis) w410l 4] He|@he] HEuE, SA1E
W AT uhs, ot W Aol WAEE 25
ek HEAAE Bl

-,F_RO-I Oohﬂ', U]Jé_a ZZI—X}’ E—a
Acknowledgement

This study was supported by grant of the Rural
Development Administration, Republic of Korea (Project
No. PJ009319).

References

Braun-Blanquet, J. 1964. Pflanzensoziologie, grundzfige der

vegetationskunde. 3rd ed Springer, Wien-New York. p. 865.

Chang, YH., Kim, C.S. and Youn, K.B. 1990. Weed occurrence in
upland crop fields of Korea. J. Weed Sci. 19(4):294-304. (In
Korean)

Hwang, K.S., Won, O.J., Park, SH., Eom, M.Y,, Suh, S.J,, et al. 2013.
A survey of weeds occurrence on paddy fields in Chungnam
province in Korea. Weed Turf. Sci. 2(4):341-347. (In Korean)

JanzkoviE, E. and Novak, T. 2012. PCAA method for analyze
ecological niches. p. 127.

Kim, C.S., Lee, J.R., Won, TJ., Seo, Y.H., Kim, E.J., et al. 2012. Fact-
finding survey on occurrence of paddy field weed and the use
of paddy field herbicide at farmer’s level in Korea. Weed Turf.
Sci. 2(1):6-12. (In Korean)

Kim, S.K. and Kim, H.K. 2014. A survey of weeds occurrence on
paddy fields in Gyeongbuk province in Korea. Weed Turf. Sci.
3(1):6-12. (In Korean)

Kim, D.S. and Park, S.H. 2009. Weed of Korea second edition revised
and enlarged. Rijeon Agricultural Resources Publications. Seoul,
Korea.

Kim, K.U. and Shin, D.H. 2007. The principles of weed science.
Kyungpook National Univ. Press, Daegu, Korea. pp. 80-81.
KNA (Korea National Arboretum). 2007. A synonymic list of

vascular plants in Korea. Pochen, Gyeonggi-do, Korea.

Lee, LY., Kim, C.S., Lee, J.R., Kim, J].H. and Kim, K.H. 2014. The
occurrence of weed species in cultivated Ligularia ficheri fields.
Weed Turf. Sci. 3(2):95-101. (In Korean)

Park, J.E., Lee, LY., Park, T.S., Lim, S.T. and Moon, B.C. 2003.
Occurrence characteristics of weed flora in upland field. Kor. J.
Weed Sci. 22(3):272-279. (In Korean)

Raunkiaer, C. 1937. Plant life forms. Clarendon press, Oxford. UK.

Ryang, H.S., Chun, J.C. and Hwang, L.T. 1984. Change in weed flora
with season and cultivated crop and land. Kor. J. Weed Sci.
4(1):4-10. (In Korean)

Seaby, R. and Henderson, P. 2007. Community analysis (Package
4.0) Searching for structure in community data: PISCES
Conservation Ltd., Lymington, England.



