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Distribution of Weeds with Different Surface Management
Systems of Greenhouse Soil in Gyeongnam Province

Jae-Bok Hwangl*, Eul-Soo Yun, Chang-Young Park, Sung-Tae Park and Min-Hee Nam

ABSTRACT Weed control is of fundamental importance when planting horticultural crops, particularly
during the establishment phase. Weeds compete for nutrients, water and light, and can severely threaten
the survival and early growth of newly planted crops. Failure to control weeds represents one of the single
most important factors leading to crop loss. Knowledge on the existence of the diversity of weed species
in greenhouses is of our main concern in this study in order to develop a most efficient and effective weed
control strategies. Sixty-two greenhouses were surveyed in 3 cities and counties of Gyeongnam area in
March to October 2009 to investigate the feature of weed occurrence in polyvinyl chloride (PVC) after
harvesting of the main crops. Forty-one weed species were identified and classified to 18 families which
were composed of 14 annual weeds, 18 summer annual weeds and 9 perennial weeds. On the other hand,
broadleaf, grasses and sedges recorded with 30, 7 and 4 weed species, respectively. Asteraceae was the
most dominant weed species (9 species) noted followed by Poaceae (7 species), Cyperaceae (4 species),
Caryophyllaceae and Brassicaceae (3 species respectively) and other families have 1~2 species. The
dominant weed species occurred in the greenhouse based on the summed dominance ratio. These weeds
were Digitaria sanguinalis, Cyperus iria, Portulaca oleracea, Rorippa islandica, Mazus japonicas,
Cardamine flexousa, and Eclipta prostrata and others. Weed occurrence in the greenhouse after
horticultural crops consisted of summer annuals (4 species), winter annuals (3 species), and perennial
annuals (1 specie). The dominant species occurred in tilled soil based on summed dominance ratio of
weeds were Cardamine flexousa (88.1%), Eclipta prostrate (57.4%) and Portulaca oleracea (55.2%).
Comparison of weed occurrence was thoroughly surveyed also in which field without PVC, weed species

were Portulaca oleracea (55.2), Eclipta prostrata (57.9%) and Trigonotis peduncularis (25.1%) and field
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with PVC, the identified weeds were Portulaca oleracea (98.75), Trigonotis peduncularis (49.1%), and

Eclipta prostrata (36.8%).

Key words: dominance; greenhouse; occurrence; polyvinyl chloride; weed distribution.
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Table 1. Number of weed species in the greenhouses of Gyeongnam area.

, Broadleaf Annual . Total
Survey time Grasses Sedges roacied Perennial 0?
weeds winter summer (species)
Total
o 7 4 30 14 18 9 41
(species)

Table 2. Classification of weed occurrence in the greenhouses of Gyeongnam area.

. Broadleaf Annual . Total
Survey time Grasses Sedges - Perennial .
weeds winter summer (species)
April 3 2 19 10 10 4 24
September 7 3 23 11 16 6 33
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Table 3. Weed species identified in the greenhouses of Gyeongnam area.

Season
FamilyName Scientific name(Korean name) spring autumn Lifecycle
(Apr.) (Sep.)
Eclipta prostrata(3t8 %) 0 A
Conyza canadensis("8=) o A
Youngia japonica(}:.2]*°]) o - A
1 2| A7
Asteraceae Hemls?e{)ta l)'/rata( ]; H) © ° A
©) Artemisia princepsa(=) (o] - P
Senecio vulgaris(7N%57%b) - o A
Bidens frondosa(P]=7}2HA1z2]) - 0 A
Sonchus oleraceus(}71A1%) - 0 A
Ixeris dentata(%¥}H) - Y p
Echinochloa crus-galli(3]) o A
Digitaria ciliaris(R}2J°]) 0 A
Panicum bisulcatum(7}717) - o A
Poaceae . . TE ) T
o Alopecurus aequali var. amurensis(54)E) 0 0 A
Fimbristylis miliacea(WF 354 7]) - 0 A
Poa annua(M Eo}E) - 0 A
Eleusine indica(v}Fejo]) - ° A
Eloeocharis kuroguwai(=*371) o - p
Cyperaceae Cyperus iriaGH8A) o A
@) Cyperus difformis(2"5AM) - ° A
Cyperus brevifolius(3tt 7}2]) - ° P
Stellaria aquatica(Z'8 %) o A
C hyll:
aryop(3})f aceac Stellaria alsine(HSU&) 0 - A
Cerastium holosteoides(I U= UE) 0 - A
Brassicacens Cardamine flexuosa(528°]) A
3) Rorippa islandica(%5%:01 %) A
Rorippa indica(7| 7t ©]) A
Scrophulariaceae Mazus japonicus(F5< A
() Lindernia procumbens(% <] &) A
Polygonaceae Persicaria hydropiper(°1 ) 0 - A
) Polygonum aviculare(V}t] &) 0 - A
Oxalidaceae(1) Oxalis corniculata(®3°]%}) 0 0 P
Labiatae(1) Lamium amplexicaule(G3TH =) - 0 A
Euphorbiaceae(1) Acalypha australis(7) &) - o A
Convolvulaceae(1) Calystegia japonica(M%2) - 0 P
Chenopodiaceae(1) Chenopodium serotinum(Z3 °}5) 0 o A
Onagraceae(1) Ludwigia prostrata(¢1¥vlE) - 0 A
Amaranthaceae(1) Amaranthus blitum(B] ) - 0 A
Equisetaceae(1) Equisetum arvense(3]%=7]) - Y p
Portulacaceae(1) Portulaca oleracea(%|V]&) o o A
Rosaceae(1) Potentilla supina(7} A% 714]) - 0 P
Geraniaceae(1) Geranium sibiricum(F£0]%) o - P
Total(18) 41 24 33

A : annual weed, P : perennial weed.
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Table 4. Dominance by weed species occurrence in the greenhouses of several regions of Gyeongnam area.

Total Dominance of crop (%)
Species Rank Domi- Tomato Water- Melon Red Straw-
nance melon pepper berry
Digitaria ciliaris 1 11.6 24.1 18.1 12.6 6.6 6.7
Cyperus iria 2 109 - 2.7 7.7 9.4 4.3
Portulaca oleracea 3 10.5 - - 6.1 13.8 17.8
Rorippa islandica 4 8.3 8.8 - 4.1 8.8 5.0
Mazus japonicus 5 7.8 - 4.0 17.0 4.7 11.3
Cardamine flexuosa 6 6.0 23 - 1.6 8.2 3.0
Eclipta prostrata 7 6.0 9.4 229 2.8 9.0 6.5
Echinochloa crus-galli 8 4.4 21.0 27.8 1.9 - 22
Cyperus difformis 9 4.3 - 38 3.1 2.4 1.8
Alopecurus aequali var. amurensis 10 4.0 45 - 0.7 - 4.2
Panicum bisulcatum 11 35 - - 27.5 - 0.9
Cyperus brevifolius 12 2.6 - - 2.8 6.9 1.9
Acalypha australis. 13 25 - 2.0 0.7 73 -
Oxalis corniculata 14 1.8 - - 6.1 - 12
Stellaria aquatica 15 1.7 - - - - 2.6
Ludwigia prostrata 16 1.6 - - 2.1 - 0.6
Hemistepta lyrata 17 1.3 - - 1.6 1.1 -
Conyza canadensis 18 1.3 - 22 - - 55
Amaranthus blitum 19 1.0 8.0 49 - 4.0 0.8
Chenopodium serotinum 20 1.0 125 2.0 - - 1.5
Sonchus oleraceus 21 1.0 - - - - 34
Lindernia procumbens 22 09 - - 09 - 2.8
Eleusine indica 23 0.8 - 2.6 - 9.0 -
Senecio vulgaris 24 0.8 - - - - 9.6
Lamium amplexicaule 25 0.7 - - - - 1.9
Rorippa indica 26 0.6 9.5 49 - 33 -
Bidens frondosa 27 0.6 - - - - 0.7
Potentilla supina 28 0.5 - 2.0 - - 1.3
Calystegia japonica 29 0.5 - - - 1.1 -
Ixeris dentata 30 0.4 - - 0.8 - -
Fimbristylis miliacea 31 0.4 - - - 0.7 0.6
Equisetum arvense 32 02 - - - 3.7 -
Poa annua 33 02 - - - - 1.7
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Table 5. Weeds occurrence and dry weight under PVC (polyvinyl chloride) after production of crops on August, 2009.

Vinyl remove Vinyl mulching

_ Tillage (without PVC) (with PVC)

Species - - -

plants2 dry wezlght plants2 dry we21ght plants2 dry wezlght

(No./m’) (g/m’) (No./m’) (g/m’) (No./m’) (g/m’)

Eclipta prostrata 133 6.67 2.7 13.60 2.7 493

SAY Cyperus iria 16.0 2.00 12.0 1.73 1.3 0.13
o Portulaca oleracea 12.0 16.93 8.0 15.87 - -
Eleusine indica 2.7 5.60 - - - -
Cardamine flexuosa 2.7 0.27 - - - -
W.A? Rorippa islandica 1.3 0.01 - - - -
Trigonotis peduncularis - - 2.7 213 - -

P} Oxalis corniculata - - 13 373 13 2.13
Total 48.0 31.5 26.7 37.1 5.3 72

USummer annual, Winter annual, »Perennial.
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Table 6. Similarity coefficient of weed species with different
surface soil management methods.

Soil Tillage Vinyl Vm}fl
management remove mulching
Tillage -
Vinyl remove 65.9 -
Vinyl mulching 32.0 442 -
100 -

SDR (%)

Tillage

Remove Vinyl Vinyl

Surface soil managem ent

Fig. 2. Summed importance ratio of each weed species
occurrence in the greenhouse with different surface
soil management methods.

C.f : Cardamine flexuosa, C.i - Cyperus iria
E. : Eleusine indica, E.p : Eclipta prostrata

¢ * Oxalis corniculata, P.o : Portulaca olerace
Ri © Rorippa islandica, T.p : Trigonotis peduncularis

(552%), o1 (53.4%) wolATk. BHI'EA| ATl A
2JH] 5ol 88.9% = 7H Ekom, 1 thgol ddl
(57.9%), Zv}e](25.1%), 4utedo](23.7%) o]
H Lo B HHE BI%E 7P 9%, 1 DFO
2 2112](49.1%), e+ %(36.8%) o]|JTth2d 2).

B e

2 o

B A7E AN 4 T2 A7t S7leln
ol o5 gt wRA F2BE A 7]
2ARE @7 98] AR AR E FAow 42
Me . 37 BE A6 o Eed gyde
AR PE SIS, A A A1

7 33 gz 3% UEAyg

Bz 2FE jﬂ 1 FAAZ27} 192 DA o 27

o BEOR B3 7% PEANT 3F aeln

FHE7F 3% A AAY & - A Jx

SEEE ZaTE PUE 2 5 0%, SEak 9, §
=

NE 5 78, WA Jth PEA, S 5 4,
ARl = Tise] 5 3F, At AU E 53
i =2het vt E37) 247 2%, 283 oW
% 1BHE FFRAJTG FAANE U F2 FHeHE
B ulelo] 11.6%> FWEANY 10.9%> =
10.5%> &£%0|& 83%> T84 7.8%= UlFwo] &
Jzo] +AEA7L i&kODﬁ Sz, 1), di-EA,

& Al FEgol
88.1%> StA X 57.5%> HH|& 55.2%> oIyt 53.4%
oAt} HIEA AT = 4H| 5ol 88.9%> g%
57.9%> Zv}g] 25.1%> Sutedo] 23.7% w=o]3Uth. H|
duEs 2H|E 98.7%> Zvig] 49.1%, dHx
36.8% o] ATh

1ﬂ.1

A8 Ed

Chang, Y. H., C. S. Kim and K. B. Youn. 1990. Weed
occurrence in upland crop fields of Korea. Korean
J. Weed Sci. 10(4):294-304.

Cho, S. T, S. G. Lee, S. I. Shim, B. H. Kang, I. M.
Chung and K. H. Kim. 2000. Weed occurring
pattern and control strategies at the green house
complex in the vicinity of Seoul. Korean J. Weed
Sci. 20(1):1-8.

Choi, B. S., D. Y. Song, J. H. Roh, Y. C. Ku and C.
W. Lee. 2009. Distributional occurrence of weed
species on different upland fields in Chungcheong
region. Korean J. Weed Sci. 29(2):139-149.

Hwang, J. B., S. B. Song, Y. K. Hong, K. Y. Jung,
S. T. Park and S. C. Kim. 2004. Ecological traits

of weed flora with different soil moisture in fallow

© 2011 Korean Society of Weed Science



e

ol 2z

W2
kel

2728 g5 A

bl
i
ACh
127
m
P
i)
o=

o

EAF

[eiNe]

upland fields. Korean J. Weed Sci. 24(4):253-261.

Jung, J. S, J. S. Lee and C. D. Choi. 1999. Weed
occurrence of apple orchard in autumn. Korean J.
Weed Sci. 19(3):185-196.

Kim, S. M., G. J. Chang, M. S. Ahn, Y. H. Kim, K.
W. Hwang, J. H. Hur and D. S. Han. 1999. Survey
of vegetable crop weeds in Kangwon alpine area.
Korean J. Weed Sci. 19(4):288-298.

Kim Dongkwan, Yongin Kuk, Sanguk Chon, Myunghwa
Kang, Juchoul Lee, Myeongseok Kim and Gyucheol
Bak. 2002. Growth and seed quality as affected by
growing condition in Sesame. Korean J. Crop Sci.
47(6):443-447.

Lee, I Y., J. E. Park, C. S. Kim, S. M. Oh, C. K. Kang,
T. S. Park, J. R. Cho, B. C. Moon, O. Kwon, K. H.
Kim, S. T. Lim, J. H. Park, D. Y. Song, K. Y.
Seong, I. B. Im, J. G. Kang, S. Kim, Y. C. Ku,
J. B. Hwang, S. B. Song, N. L. Park, S. H. Ji, D.
S. Kang and K. I. Chung. 2007. Characteristics of
weed flora in arable land of Korea. Korean. J.
Weed Sci. 27(1):1-21.

Lee, J. J. 1996. Distribution of weeds in greenhouses

of Gyeongnam area. Korean J. Weed Sci. 16(1):
1-7.

Park, K. W., S. W. Roh and J. Y. Pyon. 1996. Weed
occurrence in autumn vegetable crops in Chungnam
area. Korean J. Weed Sci. 16(4):259-263.

Woo, 1. S, and J. Y. Pyon. 1988. Characterization of
weed occurrence in protected culture. Korean J.
Weed Sci. 8(3):317-323.

AL, AAA, oA, YUl

A4S 2002, o] FREA FEYA 2

il

<, o
H12k3]. p. 862.
FUFAAER 2009, BEFAE AR,
FYUFARER 2008, SUFAAE T2 B
wEs 23, 2. 1989, FEAM Al d 9
ARAA D Al de)de] TAE. AUty 5
A AT, pp. 15-32.
{FH . 1987. fEAERRE 8. RUEAEHRE. pp.
777-888.

AR B 2000, HEEBIZES BEEMR p. 918.
e Fe—. 2010. ZHAbOMERERZEE B AR &G0
A MEERATE 554275, pp. 53-54.

© 2011 Korean Society of Weed Science





