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Characteristics of soil seed banks in backwater area of Three Gorges Reservoir water-level-
fluctuating zone at initial stage of river-flooding. WANG Xiao-rong CHENG Rui-mei FENG
Xiao-hui GUO Quan-shui XIAO Wen-fa State Forestry Administration Key Laboratory of Forest
Ecology and Environment Research Institute of Forest Ecology Environment and Protection Chinese
Academy of Foresiry Beijing 100091 China . -Chin. J. Appl. Ecol. 2009 20 12 2891-2897.

Abstract A germination test was made to study the characteristics of soil seed banks in the back-
water area including the flooded non-flooded and control areas of secondary bush and abandoned
farmland of Three Gorges Reservoir water-level-fluctuating zone. There existed significant differ-
ences in the soil seed banks between secondary bush and abandoned farmland with an average seed
density being 6991 +954 seed per m” and 26193 + 6928 seed per m> respectively. Flooded area
had the lowest seed density while non-flooded area had the highest one. The seed density de-
creased with soil depth. A total of 118 species belonging to 45 families and 97 genera were detected
in the soil seed banks of secondary bush and abandoned farmland most of which were annual and
perennial herbage species belonging to Asteraceae Poaceae Scrophulariaceae and Cruciferae.
Among the 118 species there were 34 species occupying 28. 8%  whose individuals accounted
for less than 0.01% of the total. In the soil seed banks of secondary bush and abandoned farmland

the species number was similar species diversity index and evenness index were relatively high

but the dominant species differed greatly and the ecological dominance was relatively low. The
species diversity in non-flooded area and the ecological dominance in flooded area were the highest

and the similarity index between the flooded and non-flooded areas was the highest.

Key words Three Gorges Reservoir water-level-fluctuating zone backwater area soil seed bank
initial stage of river-flooding.
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Tab.1 Density and composition of dominant species of soil seed bank of water-level-fluctuating zone
Number Species Family Seed bank density Percent
mean +SE - m ™2 %
1 Gnaphalium affine Asteraceae 2882.30 +£723.97 20. 57
2 Cerastium glomeratum Caryophyllaceae 999. 00 +289. 89 7.13
3 Erigeron annuus Asteraceae 701. 41 +£205. 32 5.01
4 Mazus miquelii Scrophulariales 647.77 £287.37 4.62
5 Eragrostis ferruginea Poaceae 634.26 +246. 80 4.53
6 Veronicastrum stenostachyum Scrophulariales 622.92 +213. 14 4.45
8 Stellaria uliginosa Caryophyllaceae 612. 14 £477.29 4.37
9 Cardamine lyrata Cruciferae 524.14 £175. 56 3.74
10 Cyperus microiria Cyperaceae 460. 83 +133. 84 3.29
11 Youngla japonica Asteraceae 450.22 +82.92 3.21
12 Rorippa dubia Cruciferae 416.03 +245.27 2.97
13 Lysimachia patungensis Primulaceae 376. 82 £160. 77 2.69
14 Pouzolzia zeylanica Urticaceae 351.19 £122.51 2.51
15 Veronica didyma Scrophulariales 319.98 +£131. 32 2.28
16 Cyperus rotundus Cyperaceae 311.35 £80.34 2.22
17 Sagina japonica Caryophyllaceae 295. 87 £244.29 2.11
18 Boehmeria nivea Urticaceae 249.78 +£80. 61 1.78
19 Digitaria chrysoblephara Poaceae 245.16 £97.01 1.75
20 Kalimeris indica Asteraceae 240.70 +105. 52 1.72
21 Stellaria media Caryophyllaceae 188.76 +77.59 1.35
22 Oxalis corniculata Oxalidaceae 188. 65 £39. 41 1.35
23 Ficus tikoua Moraceae 184. 96 +34. 66 1.32
24 Amaranthus retroflexus Amaranthaceae 154. 06 +86. 8 1. 10
25 Trigonotis peduncularis Boraginaceae 153.24 £69. 23 1.09
26 Torenia violacea Scrophulariales 142.34 +£71.20 1.02
27 Lindernia crustacea Scrophulariales 140. 66 +73.98 1.00
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Tab.2 Diversity indices of soil seed bank in different sam-
pling zones and vegetation types of water-level-fluctuating
zone

Types Species
Diversity Evenness Dominant
95 2. 856 0. 627 0.117
Vegetation Secondary
bush
98 3.203 0. 699 0.070
Abandoned
farmland
79 2.919 0. 668 0.115
Transect Flooded
area
108 3.266 0. 697 0. 068
Non-

flooded area

70 2. 856 0. 709 0. 080
Control
49.01%
Torenia violacea Cyperus mi-
croiria 53.44% .3
2.2.2 2
Shannon-Wiener
Simpson
Pielou 0.6
3
3.266
0.7 3
0.115
2.2.3 3
0~2cm I I
0.758 I T 1 0.7

3
Tab.3 Soil seed bank similarity index in different sam-
pling zones and depths

Similarities index

Layer cm I ~1I o~ [ ~1II
0~2 0. 758 0. 662 0. 683
2~5 0. 735 0. 657 0. 607
5~10 0.732 0. 702 0. 702
| Flooded area I Non-flooded area I

Control area.

4
Tab.4 Life form distribution of soil seed bank %

Life Water-level- Flooded Non- Control
form fluctuating area flooded area
zone area
A 50. 862 55.26 49.52 50. 00
B 37. 069 39.47 37. 14 38.24
C 10. 345 5.26 11.43 11.76
D 1.724 - 1.90 -
A Annual B Perennial herbage C
Shrub or fluorescence D Arbor - No occurrence.
5~10 cm

2.2.4 4
51.72%  36.21% 11.21%

0.86%.

3
23.5%
66. 67%

50% 1.90%

3



2896 20

6346.3 - m™’ 3
60.81% 70.92%  32.23% . Peterson 19

4 20
21 22
19007
m "’ 9364 - m”’
102% .
25
0~5cm 5 cm
9 14 21 2%
0~5cm Johnson 7
79.97%
23
3 ’
45 97 118
0.01%
28.8%
95 98

Bernhardt #

1 Gregory SV Swanson FJ Mckee WA et al. An ecosys-

3 tem perspective of riparian zones Focus on links be-
tween land and water. BioScience 1991 41 540-551

2 TulJJ ChenZ] Chen GJ et al. A study on land con-
solidation and utilization of the water-level-fluctuating

zone in the Three Gorges Reservoir A case study of



12 2897
Kaixian County Chongqing City. Journal of Mountain versity 2005 27 5 26-31
Science 2002 20 6 712-717 in Chi- in Chinese
nese 17  Katja G Axel G. The impact of flooding and drought on

3  WuJG Huang JH Han XG et al. The Three Gorges seeds Cnidium dubium Gratiola offcinalis and Juncus
Dam An ecological perspective. Frontiers in Ecology atratus  three endangered perennial river corridor plants
and the Environment 2004 2 241-248 of Central European lowlands. Aquatic Botany 2008

4 Simpson RL. Ecology of Soil Seed Bank. San Diego 89 283-291
Academic Press 1989 149-209 18  Wang Z-W Zhu T-C . The seed

5 LiuG-H Xiao Z Chen S-F bank features and its relations to the established vegeta-

et al. The role of soil seed bank in wetland res- tion following flooding disturbance on Songnen Steppe.
toration and biodiversity conservation in the middle and Acta Ecologica Sinica 2002 22 9
lower reaches of the Yangtze River. Progress in Natural 1392-1398 in Chinese
Science 2007 17 6 741-747 in 19  Peterson JE Baldwin AH. Seedling emergence from seed
Chinese banks of tidal freshwater wetlands Response to inunda-

6  McDonald AW Bakker JP Vegelin K. Seed bank clas- tion and sedimentation. Aquatic Botany 2004 78 243
sification and its importance for the restoration of spe- -254
cies-rich flood-meadows. Journal of Vegetation Science 20 Xiao DR Zhang LQ Zhu ZC. A study on seed charac-
1996 7 157-164 teristics and seed bank of Spartina alterniflora at salt

7 Yan Q-L Liu Z-M Li R-P marshes in the Yangtze Estuary China. Estuarine

. A review on persistent soil seed bank study. Coastal and Shelf Science 2009 83 105-110
Chinese Journal of Ecology 2005 24 21 Riddin T Adams JB. The seed banks of two temporarily
8 948-952 in Chinese open/closed estuaries in South Africa. Aquatic Botany

8  Marage D Rameau JC Garraud L. Soil seed banks and 2009 90 328-332
vegetal succession in the Southern Alps Effects of his- 22 Xing F Wang Y Xu K
toric and ecologic factors. Canadian Journal of Botany et al. Characteristics of soil seed banks of commu-
2006 84 99-111 nity successional series in marshes in the Sanjiang Plain.

9  Liu WZ Zhang QF Liu GH. Seed banks of a river-res- Wetland Science 2008 6 3  351-358
ervoir wetland system and their implications for vegeta- in Chinese
tion development. Aquatic Botany 2009 90 7-12 23 Smith NJC Zahid DM Ashwath N et al. Seed ecology

10 Vosse S Esler K] Richardson DM et al. Can riparian and successional status of 27 tropical rainforest cabinet
seed banks initiate restoration after alien plant invasion timber species from Queensland. Forest Ecology and
Evidence from the Western Cape South Africa. South Management 2008 256 1031-1038
African Journal of Botany 2008 74 432-444 24 Bernhardt KG Koch M Kropf M et al. Comparison of

11 Capson SJ Brock MA. Flooding soil seed bank dynam- two methods characterising the seed bank of amphibious
ics and vegetation resilience of a hydrologically variable plants in submerged sediments. Aquatic Botany 2008
desert floodplain. Freshwater Biology 2006 51 206- 88 171-177
223 25  Chang W Wu J-G Liu H-Y

12 Lieffers V]J. Emergent plant communities of oxbow lakes . Research advance in seed germination of desert
in Northeastern Alberta Salinity water-level fluctua- woody plants. Chinese Journal of Applied Ecology
tion and succession. Canadian Journal of Botany 2007 18 2 436-444 in Chinese
1984 62 310-316 26  LiJ-M Xu H-L Zhang Z-]

13 Su W-C . Main ecological and environmental et al. Characteristics of standing vegetation and
problems of water-level-fluctuation zone = WLFZ in soil seed bank in desert riparian forest in lower reaches
Three Gorges reservoir and their controlling measures. of Tarim River under effects of river-flooding. Chinese
Journal of Yangtze River Scientific Research Institute Journal of Applied Ecology 2008 19

2004 21 32-34 in Chinese 8 1651-1657 in Chinese
14 Wang X-L Zhou ] Liw 27  Johnson EA. Buried seed populations in the subarctic
et al. Seasonal dynamics of soil seed bank in Hon- forest east of Great Slave Lake northwest territories.
ghu wetland withdrawn from long-term rice culture. Acta Canadian Journal of Botany 1975 53 2933-2941
Phytoecologica Sinica 2003 27 3 28  Wang Z-R Xu H-L Yi L-K
352-359 in Chinese et al. Contribution of soil seed bank to the re-
15 LS Yao X-H Ren H-D generation of damaged vegetation on flood plain. Chinese
et al. Different land-used soil seed banks in karst Journal of Applied Ecology 2008 19
rocky desertification area of middle Guizhou Province 12 2611-2617 in Chinese
China. Acta Ecologica Sinica 2008 28
9 4602-4608 in Chinese
16 LiQ-F Liu W-Y Shen Y-X 1984

et al. Storage and distribution of soil seed banks
in degraded mountainous area of dry-hot valley in Nan-

jian Southwest China. Journal of Beijing Foresiry Uni-

. E-mail rongagewang@ 126. com




2898

20




