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Analysis of soil seed bank characteristics of artificial revegetated desert area in

Hexi Corridor

ZHAN Yufang* ,MA Li, TENG Yufeng, QIAN Wanjian, LU Yanfang
Zhangye Academy of Forestry , Zhangye 734000, China

Abstract: Soil seed bank, generally acknowledged as an important seed reserve for vegetation regeneration, plays an
important role in the vegetation restoration and succession, as well as the ecosystems construction. The species composition,,
spatio-temporal distribution, and quantitative changes of re-vegetated desert areas in Hexi Corridor were investigated in this
study. Results showed that there were 27 species of plants in the soil seed bank, belonging to 22 genera and 8 families, with
the most common species in Chenopodiaceae. In terms of life-form, the seeds from herbs accounted for 90.6—95.06%. The
density of soil seed bank was between 19.29—858.57 grains/m’, showing a horizontal distribution pattern from east to west.
The soil seed banks was mainly concentrated in the 0—2 cm soil layer in vertical direction. In the rang of 0—10 c¢m soil
layer, there was an obvious vertical distribution pattern of seed density: with increase of soil depth, seed density first
decreased then increased. Simpson Index in the soil seed bank was the highest in the re-vegetated areas of the east Hexi
Corridor Desert (0.671—0.812), 0.417—0.809 of the middle Hexi Corridor Desert, and 0.256—0.707 of west Hexi
Corridor Desert, with a downward trend from east to west. Shannon-Wiener Index, Margalett Richness Index and Peilow
Evenness Index also showed the same trend. The large variation in species diversity indices among sites was most likely

attributed by the high degree of inter-site vegetation heterogeneity. The similarity coefficients between soil seed bank and
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vegetation in the desert re-vegetated areas in Hexi Corridor were all below 0.45, indicating a significant difference in species
composition. The soil seed bank was dominated by annual and perennial herbs, with a few shrubs, which indicated that the
soil seed bank played a minor role in the regeneration and succession of the shrub layer in the desert re-vegetated ecosystems.
This study proved that a sufficient amount of seeds in soil seed bank is an important foundation for the natural restoration of

vegetation in desert, and advanced our understanding of the natural vegetation restoration in the re-vegetated desert areas.

Key Words: artificial re-vegetated desert area;soil seed bank ; biodiversity ; similarity
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Fig.3 Relationship between seed bank density and annual average temperature and precipitation
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Fig.4 Vertical distribution characteristics of soil seed bank density in different plot
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Fig.5 Vertical distribution characteristics of soil seed bank density in different vegetation areas
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Table 3 Diversity and evenness of soil seed banks of different plots

Shannon-Wiener Margalett Simpson Pielou
B PIRn L F i 550 ki AR R FR R Z RS B R
plot Number of species Seed number Shannon-Wiener Margalett Simpson Pielou
diversity index richness ndex diversity index evenness index
P, 12 447 1.392 1.803 0.671 0.560
P, 12 84 1.990 2.483 0.812 0.801
P, 10 410 1.687 1.496 0.745 0.733
Py 13 1054 0.636 1.724 0.225 0.248
Ps 8 192 1.565 1.331 0.724 0.753
Pg 7 457 0.874 0.980 0.417 0.449
P, 7 124 1.223 1.245 0.568 0.629
Py 7 105 1.189 1.289 0.558 0.611
Py 9 85 1.810 1.801 0.809 0.824
Py 9 612 1.365 1.247 0.633 0.621
Py 9 376 1.555 1.036 0.707 0.668
Py, 6 27 1.417 1.517 0.705 0.791
Py 5 55 0.957 0.998 0.548 0.595
Py 5 94 0.685 1.045 0.256 0.253
Pys 3 28 0.706 0.600 0.426 0.643
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Table 4 Similarities of seed banks of different plots

FEHL plot P, P, P, P, Ps Pg P, Pg Py Py Py, Py, Py P P
P,
P, 0.41
Py 0.57 0.69
P, 0.56 0.39 0.35
Ps 0.33 0.25 0.20 0.31
Pg 0.36 0.27 0.31 0.43 0.50
P, 0.36 0.36 0.31 0.82 0.36 0.75
Py 0.27 0.27 0.31 0.33 0.50 0.56 0.56
Py 0.33 0.33 0.29 0.50 0.45 0.88 0.88 0.67
Py 0.31 0.40 0.36 0.38 0.42 0.78 0.78 0.78 0.89
Py 0.50 0.40 0.58 0.47 0.42 0.33 0.33 0.33 0.31 0.29
Py, 0.20 0.20 0.33 0.19 0.08 0.00 0.00 0.00 0.00 0.00 0.43
Pis 0.21 0.21 0.25 0.20 0.18 0.09 0.09 0.00 0.08 0.08 0.27 0.57
Py 0.25 0.18 0.20 0.17 0.07 0.00 0.00 0.07 0.00 0.06 0.29 0.40 0.30
Pis 0.07 0.07 0.08 0.07 0.10 0.00 0.00 0.00 0.00 0.00 0.21 0.50 0.33 0.38
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Fig.6 Aboveground plants in desert artificial vegetation area of Hexi Corridor
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Fig.7 Relationship between the standing vegetation and soil seed bank in different plots
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