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Soil Seed Bank Properties under Different Land-used Models
on Sloping-land with Purple Soils in Hengyang of
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Abstract: The sloping-land with purple soils in Hengyang of Hunan Province, South-central China covers
1. 625X 10° hm?. It is the most severe region of eco-environment,and at the same time, the most representa-
tive eco-catastropie region in South China. Therefore, ecosystem restoration of the present problem area has
been focused. Since, re-vegetation is the first of any restoration program conducted, by which, land cover

will be safe for further wastage. Thus,to comprehend the soil seed bank properties under different soil-used
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models, we investigated the soil seed bank in hill closing(20 a) ( I ), abandoned farmland(2 a) ([ ) and
farmland([ll ) , using the “seed germination” method. The objectives of the present study were: How land-
used influences the species composition in the ecosystem?What relationship exists between soil seed banks
and re-vegetation?Results indicated: (1) The average seed density among three different land-used models
were followed the order as model [[ >model [Il >model ] . (2)The effect of soil depth on seed number was
significantly different as the highest seed number was found in 0~5 cm soil layer and showed decreasing
trend with the increase of soil depth. (3) The Czekanowski similarity indices of three different land-used
models seed banks were low (0~ 0. 399 8). Patrick richness(R) among three different land-used models
were followed the order as model [] (16)>model [ (14)>model [[l (13) (P>>0. 05),the Shannon-Wiener
indices(H) and Pielou evenness indices(E) ,model [[ >>model [[[ >model | (P<C0.05),the Simpson indi-
ces(D),model [ >model [l >model [ (P<C0.05). (4)Most abundant herbaceous species composition was
the member of Compositae and Gramineae family indicated the re-vegetation laid early stage of primary suc-
cession. (5)Model [ and model ]| belonged to progressive succession(model | stayed higher succession
stages) sand model [l ,retrogressive succession. All the results indicated it was possible but difficult for e-
cosystem restoration only by soil seed bank in the area. Based on the consideration of natural re-vegetation
potential ,artificial restoration strategy in combination with natural re-vegetation should be employed, to ac-
celerate the re-vegetation for a sustainable and healthy ecosystem on sloping-land with purple soils in
Hengyang of Hunan Province, South-central China.

Key words: different land-used models; soil seed bank; species composition; re-vegetation; purple soils;

Hengyang
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Table 1 The composition of soil seed bank in different land-used models/(seeds/m?)
AT BPFEAEACID RBHEA D
Wy B He Hill closing( T) Abandoned farmland( [ ) Farmland([l[)
Species Family Mleform o 5 510 10~15  0~5 5~10 10~15 0~5 5~10 10~15

/em /em /em /em /em /em /em /em /em
¥ E Pinellia ternata KB Araceae PH 102.3
W B Elsholtzia cypriani B F} Labiatae AH 101.2  50.4
i Erigeron acer %R Compositae PH 773.3 1925.4 935.3 510 51.5
RERERL Scirpus pumilus PREF} Cyperaceae PH 103.4
3% B Ozalis corniculata Bt 3% B A Oxalidaceae PH 154.4
WL Lreridium denticulata 4% Compositae AH 102.2 50. 2
BRI3E Acalypha australis K& # Euphorbiaceae AH 360. 6 206.4 207.4 106.7
KWK Plantago asiatica %R B R} Plantaginaceae PH 51.2  42.5 103.3
0% Coriaria nepalensis 2P} Coriariaceae SH 53.7
# Capsella bursa-pastoris FFEHF Cruciferae PH 54.3
INET O FE Juncus bu fonius FT 0 HRE Juncaceae AH 51.5 1 000. 6
WF3% Disliptera chinensis B IEFL Acanthaceae ABH 103.2 53.3 53.4
B & Nephrolepis auriculata B Rl Nephrolepidaceae PH 362.9 14.0 1.300. 4 51.2
R Setaria viridis A AR Gramineae AH 52.6
B8 Lysimachia christinae RFEAFR Primulaceae PH 51.5 206.5 154.3  102.4
WAL Bidens pilosa %%} Compositae AH 2 064.4
(1% Pennisetum centrasiaticum — RAF} Gramineae AH 51.4
W Rubia cordi folia #HR Rubiaceae PH 103.7
#2496 Pharbi fis nil JiE4EFF Convolvulaceae AH 53.7 103.2 103.4
JEE Arthraxon hispidus AR} Gramineae AH 102.6 350. 4 52.7 100.2
2% Kalimeris indica %%} Compositae PH 154.3 102.3
Wi Verbena of ficinalis i B Rl Verbenaceae PH 103. 1 53.6
BRI Panicum trypheron AAF} Gramineae PH 51.4 413.5 470.3
WA Scutellaria baicalensis JBIEl Labiatae PH 53.2
$ 2R Cynodon dactylon AAFL Gramineae PH 262.6 134.5
BFH Galinsoga parviflora % # Compositae AH 54.9 54.5
B K Rostellularia procumbens BIEFL Acanthaceae AH 1330.7
M Imperata cylindrica ARAR Gramineae AH 52.4  40.6
B Cirsium japonicum %%} Compositae PH 52.5 50. 1
W B Ophiopogon bodinieri HAER Liliaceae AH 50.1 50. 8
41t Total 1194.8 474.2 3622.6 2906.51400.8 5681.8 463.4 51.5

WAL T AR BOA ABH. 1 AR B 2 4F A BOAC PHL S 4R A RUA SHL JIEAR
Note: AH. Annunal herbs; ABH. Annual and biennial herbs; PH. Perennial herbs; SH. Shrubs.
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0. 05) , Simpson F§ % (D) W] KA 32 B 3 A0 S 9 722 1k
FLAE /NI g B T > >0 P
<<0.05) , Z5 /R AR v, Fb 7 R B AE W) D
1211578 IO N e I e B R VAR i S Wl [ R
T 5 A R TR By 45. 8%, FER T o
8 A B B Bk AN A XTI v 9 £ 3 8 0 33
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Table 2 The result of ANOVA for seed quantity and species in the samelayer of different land-used models

Tz

il T Seed quantity

Fh 7 F 2 Seed species

Soil layer S(>urc§>$3friari<)n
/cm d, F p dy F P
2| [6] Between groups 2 5. 346 0. 05 2 2.875 >0.05
0=? #H 4y Within group 14 12
2 [A] Between groups 2 13. 875 <0.01 2 6. 265 <0.05
E 2 4 Within group 14 12
B 20 ] Between groups 2 10. 996 <<0.01 2 9.357 <<0.01
1010 2 4 Within group 14 12
®3 AEIF AEXHFEENERES x4 TEIABEXMTFEYH S HEEHE

Table 3 The seed bank similarity indexes of

different land-used models and soil layers

e -+ A
LT Different land-used models
Soil layer
fem I~ I~ [ ~1I
0~5 0.399 8 Aa 0.380 0 Aa 0.105 9 Ba
5~10 0.267 5 Ab 0.258 9 Ab 0.000 0 Bb
10~15 0.000 0 Be 0.334 1 Aab 0.000 0 Bb

T AT AR KRS 58 35 R 7 3 ) AR i) 22 5% 12 3 (P<<0. 05) 5 [A)
B[] NG Bk R 7R AN ] )2 8] 22 S 1 3 (P<<0. 05)

Note: Different uppercase letters in the same row mean significant differ-
ence among different land-used models at 0. 05 level; Different lowercase letters
in the same column mean significant difference among different soil layers at

0.05 level.

Table 4 Bio-diversity properties of seed bank

in different land-used models

- 3t A AR K Y fh 2Rk Bio-diversity
Land-used
model R H D E
I 14 a 0.662 8 b 0.789 5 a 0.128 6 b
1 16 a 1.853 3 a 0.4543b  0.276 4 a
Il 13 a 1.543 7ab  0.543 0ab 0.231 6 ab

1 R, Patrick 3 & JE 45 %0; H. Shannon-Wiener 3§ %% ; D. Simpson 8 £ E.
Piclou # A BERR B, A B AR IF) 5 B 5 7R [] £ b ) A X IR 22 5 | 3 (P <
0.05).

Note:R. Patrick richness indices; H. Shannon-Wiener indices; D. Simpson
indices; E. Pielou evenness indices. Different letters in the same column mean

significant difference among different soil-used models at 0. 05 level.
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