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Table 1 The composition and density of species within the soil seed bank and the aboveground vegetation

bk [ b 5 47 [V 37 4% [E v 60 4F
Fl Yrkh i
Wl HWTF b W L W L T
PR Hil V3% (Salsola ruthenica) AH — — 112.50  796.16  316.67 2488.00  162.50  398.08
W52 (Corispermum hyssopifolium) AH — — 300.00  99.52 417 99.52 — —
% VK#E (Bassia dasyphylla) AH — —  500.00 895.68 417 199.04 417 199.04
S5t XA (Lipschitzia divaricata) PH — — — 99.52 — — — —
JHE (Artemisia ordosica) S — — — — 675.00 — 387.50 —
W iE Ik (Echinops gmelinii) AH — — 4.17 — 33.33 — 8.33 —
o YKL (Atraphaxis bracteata) S — — 4.17 — 12.50 — — —
Y (Calligonum mongolicum ) S — — — — 125.00 — — —
AARL  fRE (Corispermum hyssopifolium) AH — — 417  99.52 833 2886.08 1667 1691.84
£12 (Stipa capillata) PH — — — 99.52 — 8 658.24 — 467744
HR Fr2&ER % L ( Caragana korshinskii) S — — — — — — 83.33 —
4% (Corethrodendron scoparium) S — — 8.33 — 29.17 — — —
Rk YK (Agriophyllum squarrosum ) AH 12.5 — 8.33  199.04 — — — —
BIERL 52538 (Caryopteris mongholica) S — — — — 62.50 — — —
it 1250 —  941.67 2289.01 1270.83 1433121 725.00 6966.56
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Fig.1 Proportion of life forms in soil seed bank (A ) and aboveground vegetation (B)
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Table 2 Similarities between soil seed banks and aboveground vegetation across different durations of sand fixation
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Fig.3 Trends in the similarity between the soil seed bank and aboveground vegetation (A) and changes

in the community succession coefficient (B) across different sand-fixation years
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Abstract: This study aims to investigate the effects of different sand-fixation durations on desert soil seed banks
and their relationship with aboveground vegetation. Using mobile sand dunes, straw checkerboard barriers
(5-year fixation) , 37-year and 60-year sand-fixation sites as research objects, the characteristics of soil seed
banks and aboveground vegetation as well as their interrelationships were systematically studied through a com-
bined approach of aboveground vegetation surveys and soil seed bank germination experiments. The results indi-
cate: (1) Both the soil seed bank and aboveground vegetation were predominantly composed of annual herba-
ceous plants, accounting for 71.43% and 54.55% respectively. With increasing sand-fixation duration, the spe-
cies composition and density of the soil seed bank initially increased and then decreased, while the aboveground
vegetation showed a different pattern; (2) The species diversity indices of the soil seed bank exhibited a unimod-
al trend (initial increase followed by decrease) with prolonged sand-fixation, whereas the diversity of aboveg-
round vegetation demonstrated a continuous increasing trend; (3) The compositional similarity between soil
seed banks and aboveground vegetation ranged from 0.28 to 0.07, showing a gradual decline with extended sand-
fixation duration. Overall, vegetation-based sand fixation initially promotes soil seed bank accumulation and di-
versity enhancement, but long-term fixation may lead to ecological decoupling between seed banks and aboveg-
round vegetation, necessitating artificial interventions to maintain sustainable ecosystem restoration.
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