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Characteristics of soil seed banks in an artificial desert vegetation in the Hexi Corridor

LU Yanfang, MA Li, ZHAN Yufang, ZHEN Weiling, TENG Yufeng, QIAN Wanjian
(Zhangye Forestry Science Academy, Zhangye 734000, Gansu, China)

Abstract: The soil seed bank plays an important role in vegetation restoration. This research determined artificial vegetation
seed bank of the Hexi Corridor. We conducted a field vegetation survey with fixed point soil sample collection and a seed
germination experiment. Research characteristics of the composition of the soil seed bank in the artificial vegetation and the
spatial distribution and species diversity were determined. The results showed that: 1) There were 9 species of plants in the
soil seed bank that belonged to 3 families and 8 genera. The soil seed bank was simple. The family of the species were
concentrated. The number of annual plants accounted for 89.53 % of all seed bank plants. 2) Seed bank density at 0 —2 cm
depth was 54.71 grainS'mfz, 2 — 5 cm was 58.00 grains~m72, and 5 — 10 cm was 132.86 grainS'mfz. At 0 — 5 cm, the lowest
density of the soil seed bank occurred and at 0 — 5 cm it was the highest. 3) There were numerous common species in the soil
seed bank and of ground plants. The similarity factor was 0.600 8. Medium or highly similar levels occurred with lower
spatial heterogeneity. There were positive correlations between composition, quantity, and density of ground plants and seed
bank. 4) There was a low diversity index for the different gradients in the seed bank. As the depth of the soil increased the

trends in the Simpson and Shannon-Wiener index, and Pielou’s evenness index (E) showed consistency in the soil seed bank.
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Table 1 Basic conditions of survey samples of the shuttle plantation in Linze Shalin Farm

P 5 PRATER a7 P EI bk 1250 el NS
Sample number Line spacing Elevation/m Average plant height/cm Average crown/cm Trees age/a
I 2mx2m 1387.0 202.3 205.6 30
II 2mx2m 1386.2 185.9 151.5 15
I 1.5mx2m 1389.5 218.5 212.1 15
v 2mx2m 1391.0 186.1 180.9 10
\ 2mx3m 1392.0 140.5 173.3 10
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Table 2 Species composition and importance values of soil seed bank

+ A i i P 4 -
Soil layer Plant species Life spectrum Family name Genus name Imr\)/(;ince
ZVK#E Bassia dasyphylla D #i%l Chenopodiaceae 55 VK%EJE Bassia 88.37
HZL A2 Halogeton arachnoideus D %5%} Chenopodiaceae LA HLJE Halogeton 26.00
IR Haloxylon ammodendron A #El Chenopodiaceae IR JE Haloxylon 24.17
VO3E Agriophyllum squarrosum D %5%} Chenopodiaceae  ¥P3&EJ& Agriophyllum 18.93
0-2cm JoE Phragmites australis C KAFE} Gramineae I=E Phragmites 12.36
H il Nitraria tangutorum A PH R Zygophyllaceae  FfIlJE Nitraria 12.35
¥ EE Salsola collina D %2%} Chenopodiaceae 4 E3J8 Salsola 12.10
HI¥P3E Salsola ruthenica D %2%} Chenopodiaceae 4 E3J8 Salsola 6.05
EUKEE Bassia dasyphylla D #i%l Chenopodiaceae 55 VK%EJE Bassia 76.34
HZL A2 Halogeton arachnoideus D %5%} Chenopodiaceae LA HLJE Halogeton 4224
VD& Agriophyllum squarrosum D %5%} Chenopodiaceae  ¥P3&EJ& Agriophyllum 17.68
¥ EE Salsola collina D %2%} Chenopodiaceae 4 E3J8 Salsola 15.21
Zaem HI¥P3E Salsola ruthenica D %2%} Chenopodiaceae 4 E3J8 Salsola 15.21
IR Haloxylon ammodendron A #El Chenopodiaceae  WRIRJE Haloxylon 15.17
H il Nitraria tangutorum A PH R Zygophyllaceae  FfIlJE Nitraria 9.73
M JEE Setaria italica D AAF} Gramineae S RE)F Setaria 8.74
EUKEE Bassia dasyphylla D #i%l Chenopodiaceae 55 VK%EJE Bassia 71.99
HZL A2 Halogeton arachnoideus D %5%} Chenopodiaceae A HL)E Halogeton 32.83
H¥P3E Salsola ruthenica D %2%} Chenopodiaceae 4 E3)8 Salsola 2431
VO3&E Agriophyllum squarrosum D %5%} Chenopodiaceae  ¥P3&EJ& Agriophyllum 19.13
H0em 73 Phragmites australis C AAF} Gramineae i3 )& Phragmites 16.76
¥R Haloxylon ammodendron A #El Chenopodiaceae  WRRJE Haloxylon 15.19
¥ EE Salsola collina D %2%} Chenopodiaceae 4 E3)8 Salsola 12.84
H | Nitraria tangutorum A PEFRL Zygophyllaceae A FJ&E Nitraria 7.28

A: JEK Shrub; B: F#EK Semi-shurb; C: ZF/EFA Perennial herb; D: —FEA4ZH A Annual herb.
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Figure 1 Vertical distribution of soil seed bank
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Figure 2 Relationship between density of seed bank and
species density of standing plants

a TEMEMIF: b —EERR; o A
a: All plant species; b: Annual herb; c: Shrubs.
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Table 3 Soil seed reservoir diversity, and evenness and richness indexes

+JZ Soil layer Simpson $§%{D Shannon-wiener f§4{H' Pielou ¥ FEIEHE Simpson M EFES Margalef 5 FHEHEF

0-10cm 0.605 5 1.3359
0-2cm 0.5120 1.154 0
2-5cm 0.624 8 1.2358
5-10cm 0.686 1 1.3542

2.1972
1.998 7
2.0324
2.079 4

0.394 1 1.208 1
0.5161 1.3450
0.486 6 1.3319
0.0711 1.170 4
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