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Soil seed bank characteristics of different vegetations in typically
affected regions of Wenchuan Earthquake

— A case study in Subaohe and Weijiagou Basins

LIN Yong-Ming'?, WU Cheng-Zhen'?, HONG Wei'?, YOU Wei-Bin’, CHEN Can'?, LI Jian'?, LIN Shan'

(1. College of Forestry, Fujian Agriculture and Forestry University, Fuzhou 350002, China; 2. Key Laboratory for Forest
Ecosystem Processes and Management in Fujian Province, Fuzhou 350002, China; 3. College of Life Sciences,
Fujian Agriculture and Forestry University, Fuzhou 350002, China)

Abstract Geo-hazards induced by the Wenchuan Earthquake destroyed large areas of vegetation in the earthquake affected regions.
In particular, surface soil of vegetation was destructed which completely changed soil seed bank in regions with severe damage. Field
surveys backed with laboratory experiments were conducted in Subaohe and Weijiagou Basins to study the characteristics of soil seed
bank (including species composition, density and diversity), and the relationship between soil seed bank richness and disaster degree.
The typical Wenchuan Earthquake affected area with 4 vegetation types (undamaged forest, damaged forest, restored grassland and
bare-land) was selected for the study. The results showed that soil seed bank density was 212.5~1 758.3 seed-m™ with species num-
ber of 4.3~14.7 per 200 m, respectively. Most of the soil seed bank for the 4 vegetation types comprised of perennial herb and annual
herbs. The mean species number for soil seed bank and aboveground vegetation were not correlated, except for damaged forests and
recovered grasslands. Sorensen index of species composition between soil seed banks and aboveground vegetations were high (>
0.25) in the 2 basins, except for bare-land. It was recommended, based on the above results, to use engineering measures and artificial

propagation to improve vegetation survival rate and restoration in regions with severe earthquake destruction.
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Table 1 Basic characteristics of sampling plots of 4 vegetation types in Beichuan County
Vegetation type Site Altitude (m) Slope (°) Aspect Coverage (%) Species composition
1001 32 80
Non-damaged Weijiagou Southeast Cunninghamia lanceolata + Betula albo-sinensis
forest
955 25 85 . .
Subaohe Southeast C. lanceolata + Cryptomeria fortunei
937 43 63 . .
Damaged forest Weijiagou Southeast C. lanceolata + Broussonetia papyrifera
932 34 72 .
Subaohe East C. lanceolata + Acer oliveranum
996 36 21 Lo
Restored grassland Weijiagou Southwest Centaurea picris+Vicia cracca
945 24 22 . .
Subaohe West Artemisia roxburghiana + Viola verecunda
940 42 4
Bare land Weijiagou East Eleusine indica + Ixeris polycephala
926 34 4 . . .
Subaohe North Scorzonera albicaulis + Centaurea picris
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Table 2 Mean seed densities and species number in soil seed banks of 4 vegetation types

Vegetation type

Mean seed density (seed'm™)

Mean species number per 200 m*

Non-damaged forest 1758.3+437.2¢ 14.7£2.3¢

Damaged forest 1166.7+154.8b 10.5+1.8b

Restored grassland 872.2+241.6b 8.2+2.2b

Bare land 212.5+48.6a 4.3£1.5a
a=0.05 Different small letters in the same column mean significant difference at 5% level under LSD

multiple comparison.
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Table 3  Species composition and rate of soil seed banks in 4 vegetation types %

Species Life forms Non-damaged forest ~ Bare land Damaged forest Restored grassland
U. fissa Perennial herb 11.85 15.24 3.18
P. viscosum Annual herb 9.95 10.83
Y. japonica Biennial herb 8.53 33.33 5.71 33.76
Agrimonia pilosa Perennial herb 7.11 7.84 3.81
Origanum vulgare Perennial herb 6.16 1.91
O. corniculata Perennial herb 5.69 3.92 12.38
Geranium orientali-tibeticum Percnnial herb a7 837
Fragaria orientalis Perennial herb 427
Arthraxon hispidus Annual herb 3.79 1.91
Gnaphalium affine Biennial herb 3.79 3.92 0.95 3.18
V. verecunda Perennial herb 3.32 23.53 11.43 8.92
% Siegesbeckia orientalis Annual herb 3.32 5.71 7.64
Plantago asiatica Perennial herb 2.84 3.92 2.86
Amaranthus spinosus Perennial herb 2.84 3.81
Thalictrum baicalenes Perennial herb 2.84 3.82
Anemone vitifolia Perennial herb 2.37 5.73
Debregeasia orientalis Shrub 2.37 0.95
Rubus parvifolius Shrub 1.90
E. indica Annual herb 1.90 9.80 1.91 3.18
Eragrostis pilosa Annual herb 1.42 1.96 3.82
Alnus cremastogyne Tree 1.42 2.86
Andropogon chinensis Perennial herb 1.42
Galium aparine Perennial herb 1.42 5.88
Ostryopsis davidiana Shrub 0.95
Stellaria media Annual herb 0.95 5.71 1.91
Vicia cracca Perennial herb 0.95
Lespedeza bicolor Shrub 0.95
Elsholtzia fruticosa Shrub 0.95
Inddigofera bungeana Shrub 1.96
Chenopodium album Annual herb 3.92
Phlomis umbrosa Perennial herb 4.76
Centaurea picris Perennial herb 4.76
Ficus tikoua Lianas 2.86
Corchorus olitorius Annual herb 1.90
Asarum sieboldii Perennial herb 6.37
Ixeris polycephala Perennial herb 4.46
Cyrtococcum patens Perennial herb 1.92
Euphorbia humifusa Annual herb 1.27
P=0.738) (r=0.148 7, n=16, P=0.568) 28( ) 20( ) 15( )
(r=0.097 5, n=16, P=0.643) (r=0.128 8, 11( ), 60
n=16, P=0.745) : 43 32 19,
(r=0.280 5, n=16,
P=0.632) (r=0.107 2, n=16, ( 4,
P=0.812), (r=0.703 8, n=16, P=0.784)
(r=0.807 1, n=16, P=0.853) 1
4 4 7 2 3
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Table 4 Life forms composition of species of soil seed banks and aboveground vegetations in 4 vegetation types

1 2
Vegetation type Tree Shrub Perennial herb Annual or biennial herb Liana
Non-damaged forest 1/7(1) 5/18(4) 14/22(7) 5/11(3) 0/2(0)
Damaged forest 1/3(1) 1/15(1) 10/13(5) 7/9(2) 1/3(1)
Restored grassland 0/1(0) 0/7(0) 6/10(3) 9/12(3) 0/2(0)
Bare land 0/0(0) 1/3(1) 5/9(2) 5/7(2) 0/0(0)
“r L s The number before “/” is species

number in soil seed banks, the number after “/” is species number of aboveground vegetations, and the number in “()” is the number of species both in
soil seed banks and aboveground vegetation.

R5 FEREHZAWTIEMFERM EEFEYIPEB B Sorensen 15 %{(CC)

Table 5 Sorensen index (CC) of species composition in soil seed banks and aboveground vegetations of 4 vegetation types

Vegetation type Non-damaged forest Damaged forest Restored grassland Bare land
Non-damaged forest 0.341sv 0.667s 0.512s 0.462s
Damaged forest 0.388v 0.317sv 0.400s 0.452s
Restored grassland 0.261v 0.347v 0.255sv 0.385s
Bare land 0.177v 0.226v 0.314v 0.333sv
“v7 3 “s” 3 “sv”

g
S

The data before “v” are similarity indexes between different aboveground vegetations, the data before are similarity

indexes between different soil seed banks, and the data before “sv” are similarity indexes between soil seed bank and its aboveground vegetation.
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