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Fig. 1 Location of Dongzigou watershed, Zhangjiahe watershed and Gaojiagou watershed in the Loess Plateau and Yanhe watershed
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Fig.2 The schemes of five different erosion environments in natural recovery “Liang”/”Mao”
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(3)Sorensen . CC=2W/(A+B)
,P; 7 ,S N W A B

1

Table 1 Vegetation coverage of the samples

Dongzigou watershed Zhangjiahe Watershed Gaojiagou Watershed
Plot
Erosion environment Coverage Erosion environment Coverage Erosion environment Coverage
%) %0 %)
1 Shady gully slope 80 / Shady Liang/Mao slope 40 Sunny gully slope 68
2 Sunny gully slope 80 Mao top 10 Shady gully slope 77
3 / Sunny Liang/Mao slope 55 / Sunny Liang/Mao slope 21 / Shady Liang/Mao slope 35
4 / Shady Liang/Mao slope 73 Sunny gully slope 20 Mao top 44
5 / Sunny Liang/Mao slope 50 Sunny gully slope 18 / Shady Liang/Mao slope 35
6 Mao top 43 / Sunny Liang/Mao slope 23 Shady gully slope 90
7 / Sunny Liang/Mao slope 55 Mao top 16 / Shady Liang/Mao slope 73
8 / Sunny Liang/Mao slope 60 / Shady Liang/Mao slope 65 Mao top 62
9 / Shady Liang/Mao slope 75 Shady gully slope 46 / Sunny Liang/Mao slope 33
10 / Shady Liang/Mao slope 65 / Shady Liang/Mao slope 40 Sunny gully slope 33
11 Mao top 45 Sunny gully slope 33 Mao top 38
12 / Sunny Liang/Mao slope 38
13 Mao top 50
2
2.1 4 BRAbAE el | 0L &= Total
2.1.1 3 75 , ST B 3% 37 Zhangjiahe
25, (Compositae) . (Gramineae) é ol - Fﬁir_ﬁr Y anjiagou
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(13 > 18%, . (10 13%., T—E 20
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biennial frees
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Fig.3 Seedling species composition in the 3 watersheds
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> > = / , > / > = / > ,
. / 3 (P<20.05),
(P=0.198), . >
. (P=0.002), .
(P=0.007),

2 3

Table 2 Seedling main species in 3 watersheds

Erosion Main species and its percentage of the total seedling number
environment Dongzigou Zhangjiahe Gaojiagou
Artemisia gmelinii (9.5%) Artemisia gmelinii (4.6%) Lespedeza daurica (10.6%)
Sunny gully Polygala tenui folia (11.9%) Lespedeza daurica (14.9%) Thymus mongolicus (14.8%)
slope Acer buergerianum (40.5%) Artemisia giraldii (12.7%) Parthenocisus tricuspidata (12.9%)
/ Viola dactyloides (37.4%) Artemisia gmelinii (16.8%) Agrimonia pilosa (71.9%)
Sunny Liang/ Lespedeza daurica (13.1%) Heteropappus altaicus (12.3%) Artemisia gmelinii (4. 3%)
Mao slope Potentilla tanaceti folia (7.9%) Lespedeza daurica (15.1%) Artemisia frigida (12.3%)
Cleistogenes hancei (10.8%) Potentilla bi furca (23.2%) Artemisia capillaris (21.3%)
Mao top Artemisia gmelinii (40.8%) Cleistogenes chinensis (9.1%) Lespedeza daurica (15.2%)
Artemisia capillaris (22.5%) Cleistogenes squarrosa (20.6%) Cleistogenes chinensis (11.9%)
/ Artemisia gmelinii (14.5%) Thymus mongolicus (20.9%) Lespedeza daurica (20.4%)
Shady Liang/ Incarvillea sinensis (8.7%) Chrysanthemi indici (9.2%) Thymus mongolicus (14.0%)
Mao slope Viola dissecta (33.3%) Artemisia gmelinii (8.5%) Chrysanthemi indici (15.9%)
Scutellaria scordifolia (60.2%) Patrinia heterophylla (15.5%) Artemisia gmelinii (6.7%)
Shady gully Viola dactyloides (17.6%) Artemisia gmelinii (9.7%) Lespedeza daurica (4.6%)
slope Acer ginnala (10.2%) Thymus mongolicus (40.5%) Chrysanthemi indici (57.1%)
2.1.3 , ~. 600 o O 3 Sunny gully slope

[H 5%/ 6i 5 Sunny Liang/Mao slope
i 10 Mao top

B [ 9/ 4 Shady Liang/Mao slope
B A ¥ 1 Shady gully slope

= 500

~~

ol

e

o
No./m

400 f
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Seedlings density (‘"N
[

(P>0.05) & il Tk R i T
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(P=0.856), i & Watershed
) > > 4 ( + )
(P=0.461), Fig. 4 Seedling density in different erosion
(P<< environments( mean= SE)
0. 05), (P: n=233; n=239,
0. 951), , 5 P<C0.05
(p— . In Dongzigou and Gaojiagou watershed, n=33;In Zhangjiahe wa-
’ tershed, n=239. The different small letters above error line mean the sig-
0.035),

nificant differences between 5 different erosion environments at P<Z0. 05

’ ° level in the same watershed.
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Table 3 Main species and the life-form percentage of the standing vegetation

Life-form percentage (%)

Watershed  Erosion environment Main species . .
Trees Shrub.,subshrub,fujimoto Herbs
Sunny gully Abelia biflora . Syringa pekinensis , 19.0 28.6 52.4
Dongzigou slope Carex lanceolata Boott Artemisia gmelinii.
/ Sunny Syringa pekinensis , Ostryopsis davidiana , 0.0 32.1 67.9
Liang/Mao slope Artemisia gmelinii , Artemisia giraldii.
Mao top Robinia psendoacacia » Periploca sepium , Ar- 10.5 10.5 78.9
temisia gmelinii , Stipa bungeana.
/ Shady Acer buergerianum , Syringa pekinensis , 8.3 33.3 58.3
Liang/Mao slope Carex lanceolata , Artemisia gmelinii.
Shady gully Quercus liaotungensis » Acer ginnala ,
16.7 55.6 27.8
slope Abelia biflora , Carex lanceolata.
Sunny Artemisia gmelinii , Bothriochloa ischaemum 11.1 88.9
Zhangjiahe  gully slope Lespedeza daurica » Artemisia giraldii.
/ Sunny Lespedeza daurica » Artemisia scoparia » 0.0 100. 0
Liang/Mao slope Artemisia gmelinii , Bothriochloa ischaemum.
Mao top Artemisia scoparia , Potentilla bi furca , 0.0 100. 0
Cleistogenes squarrosa » Stipa bungeana.
/ Shady Stipa grandis, Artemisia giraldii, Stipa 6.3 93.8
Liang/Mao slope bungeana , Lespedeza daurica.
Shady gully Artemisia gmelinii , Artemisia giraldii,
3.6 96. 4
slope Stipa grandis , Stipa bungeana.
Sunny gully Artemisia gmelinii , Stipa grandis, 5.6 94. 4
Gaojiagou slope Chrysanthemi indici , Lespedeza daurica.
/ Sunny Artemisia gmelinii, Lespedeza daurica , 6.1 93.9
Liang/Mao slope Chrysanthemi indici » Artemisia giraldii.
Mao top Artemisia scoparia , Lespedeza daurica , 3.6 96. 4
Artemisia mongolica , Thymus mongolicus.
/ Shady Thymus mongolicus , Chrysanthemi indici , 2.7 97.3
Liang/Mao slope Lespedeza daurica , Stipa grandis.
Shady gully Poa pratensis, Lespedeza daurica , 2.8 97.2
slope Artemisia gmelinii , Leontopodium leotopodioides.
2.2.2
( 4) ° ’ ’ H
/ . . ; 0.28~0. 36,

O. 48’\’(). 51 ’

>/
(P<<0.0D),

(P<<0.0D),

>
3

0.44~0. 50,
> > / > >
, (P>0.05), ,
0.50(0.32~0.49),
(P=0.227),
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4 ( + )

Table 4 Similarity between seedlings and the standing vegetation in different erosion environments(mean+ SE)

Dongzigou watershed Zhangjiahe watershed Gaojiagou watershed
Erosion environment
Trees Shrub Herbs Trees Shrub Herbs Trees Shrub Herbs

Sunny gully slope 0.60+0.17 0.364+0.12 0.30+0.06 a 0.5140.12 b 0.48%+0.01 ¢
/ Sunny Liang/Mao slope 0.38740.18 0.3640.12 a 0.49740.04 b 0.50+0.01 ¢
Mao top 0.3440.47 0.3340.01 a 0.4840.11b 0.4440.08 ¢
/ Shady Liang/Mao slope 0.20740.33 0.2840.07 a 0.50 0.48+0.03 b 0.34740.47 0.45+0.12 ¢

Shady gully slope 0. 50 0.2940.10 a 0.5140.06 b 0.50+0.71 0.4740.09 ¢
Mean 0.3240.03 A 0.4940.02 B 0.472+0.02 B

P<20.05 o

The different lowercase letters within same list and the different capital letters within same line indicate significant difference at P<C0. 05.
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Seedling banks and their relationship with the standing vegetation under different
erosion environments in the hill-gully Loess Plateau region
SU Yuan', JIAO Juying*?, WANG Qiao-li', DU Hua-dong®?, WANG Zhtjie* , KOU Meng*
(1. College of Resources and Environment, Northwest A & F University, Yangling 712100, China;
2. Institute of Soil and Water Conservation, Chinese Academy of Sciences and Ministry of Water
Resources, Yangling 712100, China; 3. Institute of Soil and Water Conservation,
Northwest A & F University, Yangling 712100, China; 4. College of Forestry,

Northwest A & F University, Yangling 712100, China)
Abstract: Seedlings are an indispensable stage in the plant cycle life and are important in natural vegetation res-
toration. The objective of this paper was to explore seedling characteristics and their relationship with the
standing vegetation under different erosion environments in the hill-gully Loess Plateau region. Three typical
watersheds in different vegetation zones were selected, and One-Way ANOVA was used to analyze seedling
densities, species diversity and the similarity between seedlings and the ground vegetation using quadrat sur-
veys. In the seedling bank,there were 75 species belonging to 25 families, while in the ground vegetation there
were 105 species belonging to 29 families. Most species were Com positae, Gramineae and Leguminoseae com-
posited. while Xerophytic and Mesoxerphytic were the main water ecotypes, and perennial herbs were the
dominant life-form. Seedling densities and diversity were different in different erosion environments. They
were greater in the forest-grassland and grassland zones than in the forest zone. In the same vegetation belt,
seedling densities in the Dongzigou watershed was in the order mao top>>shady slope>>sun slope, while diversi-
ty was in the order liang/mao slope>>gully slope. In the Gaojiagou watershed, there was no significant differ-
ence in seedling density or diversity. In the Zhangjiahe watershed, seedling densities were bigger and species
were richer on shady slopes, especially on shady gully slopes. Different erosion environments had no significant
effect on the similarity between seedlings and the standing vegetation. The Sorensen similarity index of herbs in
the 3 watersheds was less than 0.5, showing smaller similarity. Therefore, the site conditions in the hill-gully
Loess Plateau region are poor, and the seedlings cannot survive and establish easily.
Key words: seedling bank; seedling density; species diversity; similarity; standing vegetation; the hilly-gully

Loess Plateau region



