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Seed Germination of Surface Soil for Restoration of Disturbance Place
- Bare Land and abandoned Field, Yesan—-gun, Korea -
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ABSTRACT

To offer the basic data of vegetation restoration by buried seed of soil, this research was conducted
at bare land and abandoned field in Yesan-gun. Germination plants of buried seed were consisted of
40 taxa (37 species, 3 varieties) in bare land, and 41 taxa (37 species, 4 varieties) in abandoned field.
Classification of germination plants by family was the most in Gramineae, and emergent frequency
of plots was the highest of Digitaria ciliaris. The soil depth of the most plants appearance was 2~ 5cm
in bare land and 5~ 10cm in abandoned field, and the soil depth of the most population appearance
was 0~2cm both in bare land and in abandoned field. Population number of buried seed germination
was decreased according to soil depth. Crepidiastrum sonchifolium was a plant that population number
of buried seed germination is the most. Similarity index was 0.33 in aerial part plants and buried seed

plants, and 0.55 in bare land and abandoned field.
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Figure 1. Experiment stage for seed germination of surface soil.

Table 1. The localities of soil collection and investigative areas in Yesan-gun

Bare land(BL) Abandoned field(AF)
Soil  Aerial 1 Acrial

Region GPS posiion Altiude L ;t Region GPS posiion Altde saxfl([)ﬂer( ;m
(Latitude/Longitude) (m) ) ) (Latitude/Longitude) (m) m) ()
Dachewng 36°37°126°/12649'1L6° 58 016 1 Dachewng 3639021712651°047° 64 016 1
Dachemng 36°39°0217/126%51047° 64 016 1 Yesm  3640°296712649%45" 51 016 1
Daesul  36°41°080°/126%53310° 139 016 1 Yesm  3640277712649956" 42 016 1
Dachewng 36°38°313°/1264787.1° 51 016 1  Dachewng 36738303712647°036" 43 016 1
Dachemng  36°38°380°/126°49290° 90 016 1  Dachewng 36736%872712647319° 30 016 1
Dachemng  36°38°19.3°/126°500020° 52 016 1  Dachewng 363768.1712647358" 29 016 1
Dachemng 36°38°45.1°/126°50482° 46 016 1 Yesm  3639°5907126°51460° 102 016 1
Yesn  36°39°5907/126%51460° 108 016 1 Smyamg  3631307126°23B0° 2 016 1
Daesul  36°41°0807/126%53310° 139 016 1 Dachewng 36736289712647°049" 65 016 1
Snymg  3°31407126°52370° 52 016 1 Yesm  3640180°7126%51350° 7T 016 1
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Table 2. Taxa number of emergent plants at bare land and abandoned field

o Family Genus - Taxa - Total taxa Rate(%)"
Division Species Variety
BL AFF BL AF BL AF BL AF BL AF BL AF
Angiospermae
Dicotyledoneae 17 21 27 30 29 28 2 4 31 32 715 780
Monocotyledoneae 2 3 7 8 9 9 - - 9 9 225 220
Subtotal 19 24 34 38 38 37 2 4 40 41 100.0 100.0
Total 26 49 51 4 55 100.0

"Rate as a percentage of the total 40(bare land) and 41(abandoned field) taxa,

abandoned field.
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Table 3. Main emergent plants by families at bare land and abandoned field

Division BL AF
Taxa Rate(%)* Taxa Rate(%)"
Amaranthaceae 2 5.0% 2 4.9%
Caryophyllaceae 2 5.0% 1 2.4%
Chenopodiaceae 2 5.0% 2 4.9%
Compositae 4 10.0% 5 12.2%
Cruciferae 2 5.0% 2 4.9%
Cyperaceae 2 5.0% 3 7.3%
Euphorbiaceae 2 5.0% 1 2.4%
Gramineae 7 17.5% 5 12.2%
Labiatae 1 2.5% 2 4.9%
Leguminosae 4 10.0% 4 9.8%
Polygonaceae 3 7.5% 1 2.4%
Scrophulariaceae 2 5.0% 1 2.4%
Urticaceae 0 0.0% 2 4.9%

*Rate as a percentage of the total 40(bare land) and 41(abandoned field) taxa
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Table 4. Main emergent plants by plot frequency at bare land and abandoned field

- BL AF
Division
Plots Frequency Plots Frequency
Setaria viridis(L.) P.Beauv. 5 50% 5 50%
Persicaria longiseta(Bruijn) Kitag. 2 20% 7 70%
Crepidiastrum sonchifolium(Bun.) Pak&Kaw. 8 80% 8 80%
Oxalis corniculata L. 0 0% 5 50%
Acalypha australis L. 2 20% 6 60%
Echinochloa crusgalli(L.) P.Beauv. 3 30% 5 50%
Chenopodium album var. centrorubrum Mak. 8 80% 7 70%
Digitaria ciliaris(Retz.) Koel. 10 100% 9 90%
Cyperus amuricus Maxim. 9 90% 8 80%
Portulaca oleracea L. 5 50% 7 70%
Table 5. Eemergent plants by life form at bare land and abandoned field
L BL AF
Division " "
Taxa Rate(%) Taxa Rate(%)
Geophyte 1 2.5 4 9.7
Hemicryptophyte 14 35.0 12 293
Herb

Therophyte 25 62.5 25 61.0

Total 40 100.0 41 100.0
*Rate as a percentage of the total 40(bare land) and 41(abandoned field) taxa
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Table 6. Total taxa and population of emergent plants by soil depth at bare land and abandoned field

Soil depth of BL(cm)

Soil depth of AF(cm)

Division
0~2 2~5 5~10 10~15

Xtest 0~2 2~5 5~10 10~15 Y’test

Taxa 28 31 22 8
Population 741 461 387 109

14.1Y 26 26 30 10 10.3*
476" 897 608 517 79 665*

*P < 0.05

2~5cmoA 461704, EA 5~ 10cmel] A 3877}
A, EA 10~15cmelA] 109744 0]l om, Bt
o] A% EA 0~2cmolA] 897704), EA 2~5cm
4 608704, EA 5~10cmol|A] 517704, EA
10~ 15cmell A 7974 A o] ATt EAE wiEZA}
Folo] Az BRTHED S MATe EAE
o] A frefidol o] Bk Zold uhe} dAyst
= A TS AT BF A7t ARAT v
29} Eitel Rk Zholl= Aol 7k ¢iith

9] AdelA B B4 AEFTFE UAIZL
EA 2~5cm, EWo] EA 5~ 10cmollA 7+
Bol] EAlst L, EAE JiAeE Ao S
B B4 0~2emolA 7HE Bol YEe B R
gelo] g MEFTAE T2 Efo] &2 XE
o Asdtt & & U8l o= EZFA]
75% ©]4do] EFe] ZEZoY EA 2~5em
olle] HFH oz ZEAZTHRoberts, 1981 ;
Young, 1985 ; Granstrom, 1988)= H.aL¢} H]|$:
a19.oH, Kim(2007) b= A G4 23A 9}
gy MEFATL EA 4om Zoldl HF
Hota Easieleh 223 wjEFAL dotl]
B JiAGE Efo] ASFE AAse
H, A EZ5FE EA 0~2cmE T 2~ 10cmol| A
B EA 10cm ©]/de] ZoldA FH35H
Zo Tt Hole] EAE A EFTE o]
WA T} o] 218 EqkA] Ho] yEkk=T, o]
o] A9 2 d A7 A=A we 4
A7z AL ZAA &3 Aol wolsE
12] SPAIT YA = QeiEet 28 9lo] ol
= B TAL Bl WEoE AR
a3 B 10em o] 4ke] ZoloA] mEEA}

o Mo rir

off &

drobgol A A A& A Ao v
EZ2} 2APA T e} U223k =, Park(1970)
ZAY W EFA} 2APA T A s EEAF EF
o] Z90d we} th2r FdF Fd &0 BN
0~6cmol A 77.7~95.0%% YERfo] A 53
7} ZFHEJT EA 20cm 03] ZoldAE
WEZFAE ZrohfA] Zslitta sttt g
A W EFAR] ol U B AES5E 7
2x(Bossuyt et al., 2002 ; Godefroid et al., 2006)
atlom, FHEAgE Eg A €9 1o
W QgEe] 4™o] W3(Thompson et al.,
1997)5] B2 22 Bk njEFAls Wol&o]
- Bes g 5 Atk

3 M| EFAL Tole] A G B T2 4
& U9 A5 25w 7t 65070 A=A 7H
B1 vgoz vlo]29671A), WEAM (107
A, ZdFAZ9670A), BRI E(T57A]),
MFEEYNA), E3@270A), H3H, §7]%Ex]
izt 4070 A, WMESUEE7NAD), Hola(21
HAD, EstolE, Aoz 1970A), 4B E,
Srgol(2t 1871A), 7H=ERIF1070A) <
ojlom, Fxko] - :E5m 7] 7} 5907 A 24
7P Ba T o2 7robA] E(48570A), viee]
(38670 A, HEAFIAL57HA]), & H]E(8471A),
=1 o750 A, AR (7070A]), B ok(397H
A, =IE27HA), MEGIAA), FEL237H
A, Feolw2A), HEUE8/AA), 7Hed
H]F(1770A)) =0l ATH(Appendix 1.).

3. LiX|, SE, KM%, %55 AE2| Hlw

AFREAA )% ARRONESA Bol



86

Table 7. Similarity comparison of emergent plants at bare land and abandoned field

BL AF
Division Mean
Aerial part plant Buried seed plant Aerial part plant Buried seed plant
Taxa 31 40 44 41 -
Common species 10 16 13.0
Similarity index 0.28 0.38 0.33
Table 8. Similarity comparison of emergent plants at aerial part and buried seed part
. Aerial part Buried seed part
Division Mean
BL AF BG. AF
Taxa 31 44 40 41 -
Common species 17 26 21.5
Similarity index 0.45 0.64 0.55
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Appendix 1. Total list of emergent plants by soil depth at bare land and abandoned field in Yesan-gun

Life Soil depth of bare land(cm) Soil depth of abandoned field(cm)
Division fOI‘ml) 0 2 5 10 Total 0 2 5 10 Total
~2 ~5 ~10 ~15 ~2 ~5 ~10 ~15

Solanaceae(7}2] 7}

Solanum nigrum L7115 T 2 - - - 2 - 1 - - 1
Oxaliaceae(} 0|5} 2h

Oxalis corniculata L.(%0]%) Ch - - - - 0 315 4 -
Compositae(= 3+

Crepidiastrum sonchifolium(Bunge) Pak & Kaw(ZE#7)) H 150 200 220 80 650 200 170 190 30 590

Eupatorium japonicum Thunb.(5-F ) H - - - - 0 - 4 - - 4

Erechtites hieracifolia Raf.(52H &) Th 6 6 - 0

Taraxacum officinale Weber(X $1E)) H - 0 1 1

Artemisia princeps Pamp.(%) H 2 2 1 5 3 3 1 7

Centipeda minima (L) ABr. & Asch.(ZU7}E] %) Th 2 2 - 17 8
Labiatae(Z-Z3})

Mosla punctulata (J.F.Gmel.) Nakai(E7] %) Th 14 2 - - 16 2 5 2 - 9

Leonurus japonicus Houtt.(% 2%) H - - - - 0 - - 4 - 4
Commelinaceae(5t =3}

Commelina communis L(%3Z) Th - - - - 0 - 1 - - 1
Euphorbiaceae(t =2}

Acalypha australis L7 %) Th 3 - 1 - 4 8 9 10 4 31

Euphorbia supina Raf.(°}7]"441th) Th 38 2 - -4 - - - - 0
Polygonaceae(PHH] 23}

Persicaria longiseta (Bruijn) Kitag. (7] ) Th 18 A | 8 3% 27 - 70

Rumex acetosella L(}7]5%) H 2 3 - - 5 - - - - 0

Persicaria japonica (Meisn.) H.Gross ex Nakai(¥2oJ%) H - 16 1 - - - - - 0

Chenopodiaceae(*] o}
Chenopodium album var. centrorubrum Mak (% o} Th 4 9 6 2 21 17 16 5 1 39

Chenopodium ficifolium Smith(Z"5 0} Th 14 2 2 - 18 0 2 35 10 75
Onagraceae(HH= %3

Oenothera biennis L(2%0] %) H 13 5 1 - 19 - - - - 0
Gramineae(H 7})

Setaria viridis (L) PBeauv.(3oFA E) Th 72 15 7 2 9% 200 16 100 15 485

Eragrostis ferruginea (Thunb.) P.Beauv.(1%) H 4 1 - - 5 - - - - 0

Setaria glauca (L.) PBeauv.(374°H &) Th 74 1 - - B - - - - 0

Microstegium vimineum (Ttin.) A.Camus(WF=HFJoA))  Th 0 - 2 2 - 4

Echinochloa crusgalli (L.) PBeauv.(53]) Th 31 11 - - ') 15 9 7 1 32

Panicum dichotomiflorum Michx (7] =717]%) Th - - 5 - 5 - - - - 0

Digitaria ciliaris (Retz.) Koel.(u}e4]) Th 216 59 19 2 296 331 36 14 5 386
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Appendix 1. Continue

Life Soil depth of bare land(cm) Soil depth of abandoned field(cm)
Division fOI‘ml) 0 2 5 10 Total 0 2 5 10 Total
~) -5 <10 <15 0 ) -5 ~1) ~15

Gramineae(H 7})

Eleusine indica (L)) Gaertn.(%8}E)0]) Th - - 3 - 3 1 5 - - 6
Sterculiaceae(t] 2. 53}

Corchoropsis tomentosa (Thunb.) Makino(57H|7H) Th - - - - 0 . - 2 N 2
Amaranthaceae(H] 52

Amaranthus patulus Bertol.(7FEE ] B) Th 5 5 10 8 8 1 17

Amaranthus blitam L.(8]8) Th 2 1 3 1 1 1 3
Cyperaceae(A} 33}

Cyperus serotinus Rottb.(L] ZHFEAR]) H 3 6 - - 9 3 - - - 3

Cyperus amuricus Maxim,(4-5AF]) Th 6 44 50 7 107 34 3 40 7 15

Fimbristylis dichotoma (L.)Vahl(3+54]7]) Th - - - - 0 1 - - - 1
Aizoaceae(X F-£ 7))

Mollugo pentaphylla L8 52) T 2 27 - -9 -6 1 -7
Caryophyllaceae(*}%3})

Stellaria alsine var. wndulata (Thunb) Ohwi(H]SU}8) H - =20 10 30 - B3 5 - 18

Stellaria media (L)) VilL(8 % H - 12 5 - - - - - 0
Portulacaceae(] H] 22}

Portulaca oleracea L.(2]H] ) H 5 3 7 3 B 2% 37 18 3
Cruciferae(d A} 212}

Lepidium apetalum Willd (CFERgo]) H 2 1 - - 3 - - - - 0

Rorippa palustris (Leyss.) Besser(4:5;0] &) H - - - - 0 - - 1 - 1

Cardamine flexuosa With.(3AJ 3 0]) H 4 6 5 318 2 - 5 - 7
Utticaceae(®] 7] 22}

Pilea mongolica Wedd (2A&%5°]) Th - - - - 0 2 - - - 2
Rosaceae(47] )

Potentilla fragarioides var. major Maxim.(%A %) H - - - - 0 - - 1 - 1
Violaceae(A] 1] £3})

Viola verecunda A.Gray(EAH] %) H - - 3 - 3 - - - - 0
Acanthaceae(F 28] 23}

Justicia procumbens L.(F 12§ %) T 12 3 - - 15 3 - - - 3

Borraginaceae(zl ED
Trigonotis peduncularis (Trevir) Benth. ex HemsL(Zvlg]) Th - - - - 0 - - 7 - 7
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Appendix 1. Continue

Soil depth of bare land(cm)

Soil depth of abandoned field(cm)

Life
Division )y 0 2 5 10 0 2 5 10
o ) s o a5 8 s g g
Plantaginaceae( 74 ©] 3}
Plantago asiatica L.(37°]) H 5 12 2 19 8 8
Campanulaceae(% E23})
Lobelia chinensis Lour.(5-%97}2] %) Ch 0 5 3 1 9
Leguminosae(-7})
Glycine soja Siebold & Zuce.(EF) Th - - 0 1 1
Kummerowia striata (Thunb.) Schindl.("} 53) Th 10 1 11 0
Vigna angularis var. nipponensis (Ohwi) Ohwi &
HOnshiC]2) ™ 3 2 5 21 3
Vicia tetrasperma (L.) Schreb.(8%]7] ) Ch - - 0 3 3 6
Chamaecrista nomame (Siebold) H.Ohashi(3}%) Th 10 1 11 - 0
Trifolium repens L(E7]%) Ch 1 1 5 5
Scrophulariaceae(E 212}
Lindernia procumbens (Krock) Borbas(5:9] %) Th 1 1 - - - 0
Mazus pumilus (Burmf) Steenis(F5% Th 1 1 3 17 3 023

" Ch:chamaephyte(#] %21 %), Hhemicryptophyte(¥h2] 541 %), Th:therophyte(2'd 44 &)



