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Abstract  Background and Aims In Horqin sandy land vegetation degradation usually occurs in improper
management regimes under fragile conditions e.g. clearing and grazing. However few information is avail-
able about the effects of grazing and enclosing on the structure and performance of soil seed banks in the semi-
arid desert environment. Therefore a field experiment was conducted in grazed and enclosed grasslands to ex-
amine the structure and performance of soil seed banks.
Methods In late March 2003 three parallel 200 — m line transects 20 m apart were established in two ex-
perimental sites grazed and enclosed grasslands. For each transect 20 sampling points were set up at 10 — m
intervals and a soil sample of 5 ¢cm in depth and 20 em x 20 c¢m in dimension was collected from each sam-
pling point. All soil samples were transported to the laboratory in open plastic bags and chopped and sieved
mess width is 0.2 mm soon. The sieved soil samples were placed in plastic germination pots 33 cm in di-
ameter and 12 ¢cm in depth and spread evenly to form an approximately 1 em thick layer in individual pots.
Pots were placed in an unheated greenhouse for seed germination. Pots were watered daily with a very fine noz-
zle in the afternoon. Emergent seedlings were identified to species and carefully removed from the pots. Seed
germination and seedling identification were carried out continuely in the following three months. However
some unidentifiable seedlings remained longer in the pots until they were identified. The density of the existing
seed bank was expressed as the number of viable seeds per square meter. At each site the frequency of
species in the soil seed bank was determined in terms of the 60 sampling points or the 60 quadrats.
Key Results The study was conducted in grazed and enclosed grasslands to examine the relationship between
density and composition of soil seed bank and vegetation in Horqin sandy land Inner Mongolia. The results
showed that there were 22 and 30 plant species in seed banks in the grazed and enclosed grasslands respec-
tively. In the grazed and enclosed grasslands the seed bank density were 20 657 + 3 342 and 16 149 + 1 900
viable seeds m~2 respectively with annual herbaceous plants dominating in both sites occupied 99% and
98%  respectively Shannon — Wiener index and richness of the grazed grassland were 0.836 3 and 4.954 9
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respectively which were distinctly lower than those in the enclosed grassland 0.968 2 and 7.226 0

sug-

gesting negative impacts of grazing on seed bank diversity. Seed bank density strongly related to the standing

vegetation density in both grazed and enclosed grasslands p < 0.001

indicating the standing vegetation den-

sity increased with the increase of seed bank density. Differences in seed bank density accounted for 78 % and

58% of the variance of standing vegetation density in grazed and enclosed communities respectively.

Conclusions

Our results showed that adoption of enclosure management practice significantly increased den-

sity and species diversity of the seed bank compared with the grazed grassland. Therefore reseeding enclo-

sure and other management steps should be used to speed up the restoration process of the degraded grassland .
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Table 1  Density Mean+ SE viable seeds m~2 and dominance of soil seed bank in the grazed and enclosed sandy grasslands

Family Grazed Enclosed ! p
Total number of species - 22 30
Eragrostis pilosa AH! 651+243 5.64 2752+377 15.38 8.9 <0.001
Chloris virgata AH! 106 +77 2.58 346 + 81 4.84 2.3 <0.05
Aristida adscensionis AH! 182 +63 4.28 236 +42 7.12 1.8 NS
Setaria viridis AH! 39+13 3.45 337+82 5.16 -7.3 <0.001
Digitaria cilliaris AH! 2+1 0.50 7+2 0.97 -2.2 <0.05
Enneapogon brachystachyus AH! 2+1 0.50 - - -
Salsola collina AH? 1359176 8.09 205+ 83 5.67 -7.9 <0.001
Agriophyllum squarrosum AH? 0.4+0.4 0.12 1+10.16 -0.6 NS
Corispermum macrocarpum AH? 86+33 2.21 3+2 0.75 -5.1 <0.001
Bassia dasyphylla AH? 43+13 2.23 93 +51 2.38 -1.4 NS
Chenopodium glaucum AH? 2+1 0.50 210+ 83 2.45 -4.9 <0.001
Kochia scoparia AH? - 25+13 1.65 - -
Kummerowia striata AH? 7+31.13 4+2 0.41 1.0 NS
Echinops gmelini AH* - 1+10.08 - -
Sonchus oleraceus AH* 2+1 0.38 - - -
Artemisia scoparia AH* 13 408 £ 1 268 46.16 15946 +2 332 45.65 1.5 NS
Tribulus terrestris AW 0.4+0.4 0.12 6+2 0.81 -2.9 0.005
Euphorbia humifusa AH® 38+222.71 8928 92.93 -2.6 <0.05
Amaranthus retroflexus AH’ - 14+3 1.79 - -
Portulaca oleracea AH® 3+10.75 40+5 3.60 -9.5 <0.001
Lappula myosotis AH’ 0.4+0.4 0.12 1+10.58 -0.6 NS
Erodium stephanianum O AH' - 9+50.16 - -
Cleistogenes squarrosa PH! 7+4 0.89 306 2.14 -3.6 0.001
Melissitus ruthenicus PH? 0.4+0.4 0.13 3+£30.17 -1.0 NS
Medicago sativa PH? 0.4+0.4 0.13 15+6 0.99 2.5 <0.05
Convovulus arvensis PH" - 2+10.24 - -
Equisetum aruense PH" - 0.4+0.4 0.08 - -
Ceratoides arborescens SH? - 3+3 0.09 - -
Lespedeza davurica SH? 210+47 6.43 276 +54 4.13 2.0 NS
Caragana microphylla SH? - 1+1 0.08 - -
Artemisia halodendron SH' - 2+20.16 - -
Artemisia frigida SH* - 1+10.08 - -
Totals 16 149 + 1 900 20 657 +3 342 -2.17 0.009
t Log-transformed data were used in paired-sam-
ple ¢ test but untransformed data are shown in Table 1 and values in parentheses are dominance of species NS Nonsignificant AH
Annual hetbs  PH Perennial herbs SH Shrubs 1 Gramineae 2 Chenopodiaceae 3 Leguminosae 4 Compositae

5 Zygophyllaceae 6 FEuphorbiaceae 7 Amaranthaceae 8 Portulacaceae 9 Boraginaceae 10 Geraniaceae 11 Convolvulaceae 12 Equisetaceae

92% t 1
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+ +
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Table 2 Richness diversity and evevness of soil seed bank in the

grazed and enclosed sandy grasslands

Grazed Enclosed

Number of species 22 30
Density of seed banks 17 307 19 502
Simpson Simpson’ s diversity index 0.7457 0.769 8
Shannon- Wiener Shannon-Wiener index ~ 0.836 3 0.968 2
Richness index 4.9549 7.226 0
Evenness index 0.623 0 0.649 2
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