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Abstract: The soil seed bank serves as a crucial seed source for vegetation restoration in sandy areas. Investigating
how it changes during prolonged periods of sand fixation holds significant scientific importance for combating

desertification. This study focused on Caragana korshinskii sand-fixing thickets of different ages (10, 30, 50, and
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70 years) in the Mu Us Sandy Land. By integrating field surveys, seed bank germination experiments, and soil
physicochemical property analysis, we systematically analyzed the evolution of the soil seed bank and its driving
factors across different periods of sand fixation. The results show that 28 plant species germinated from the soil seed
bank. These 28 species belonged to 22 genera and 8 families, predominantly Asteraceae, Poaceae, and
Amaranthaceae. As the period of sand fixation increased, the proportion of annual herbaceous plants gradually
decreased, while that of perennial herbaceous plants progressively rose. The Shannon— Wiener diversity index,
Margalef richness index, and Simpson dominance index all exhibited increasing trends with prolonged sand fixation,
whereas the Pielou evenness index gradually declined. The soil seed bank density increased significantly as the period
of sand fixation increased, from 303. 31 to 5719. 72 seeds-m 2 The seed bank was primarily concentrated in the 0—
2 cm and 2—35 cm soil layers, and decreased progressively with increasing soil depth. The similarity between the soil
seed bank and aboveground vegetation exhibited moderate levels across all sites, except in the 30-year-old thicket,
and showed a fluctuating increase with prolonged sand fixation. A redundancy analysis revealed that aboveground
vegetation species evenness (F=4.0, P==0.016) was the significant vegetation factor affecting the seed bank, while
soil available nitrogen (F=13.7, P=0.002) was the primary soil factor driving the seed bank. In conclusion, as the
duration of sand fixation increased, the soil seed bank exhibited a successional trend characterized by enhanced
diversity and increased density. This study provides a scientific basis for vegetation restoration and potential
ecological enhancement in the Mu Us Sandy Land.
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Table 1 Species composition and quantitative proportions of soil seed banks in C. korshinskii sand-fixation forests with different

sand-fixation durations

LU 28 J& LF i . Percentage (%)

Species Family Genus 10a 30 a 50 a 70 a
48 164 3 Stipa breviflora ARAEL Poaceae # 38 Stipa P — 1.34+1.61 — 2.46+£3.72
Wi J§ B Eragrostis pilosa RAF} Poaceae i J§ 58 Eragrostis A — 4.7540.10 29.7043.29 15.65411.35
=R Aristida adscensionis ARAEL Poaceae =T HR Aristida A — 3.31+2.91 — 4.79+1.45
1 B Setaria viridis RAF} Poaceae Ty )& Setaria A - 4.9940.56 8.5648.04 11.62410.46
U Tragus mongolorum RAFEL Poaceae BETUH R Tragus A — - - 2.06+1.33
TotE B 5E Cleistogenes songorica  RAF} Poaceae a7 )& Cleistogenes P — — — 0.75+0.13
Hi 5 Leymus secalinus RAFEL Poaceae S Leymus P - - - 2.25+1.89
H b Artemisia blepharolepis 4 Fh Asteraceae H B Artemisia A 44.44+9.62 3.494+2.07  6.15+5.06
B A, scoparia 45} Asteraceae & Artemisia A — 1.6041.42 27.70+13.26 18.32+8.08
[k Artemisia sphaerocephala 45 F} Asteraceae B I® Artemisia S — — 0.5340.72
BUE A, ordosica 45 F+ Asteraceae =& Artemisia S — — 4.014+3.67 1.77+1.06
FinEE Neopallasia pectinata 4%t Asteraceae i IR Neopallasia A 16.67428.87 — 0.8240.43
A 3E3E Lveris chinensis %%} Asteraceae W 3238 ) Tveris p - 0.35+0.20 0.64+0.11  0.50=+0.47
W5 Sk Echinops gmelinii 45Ft Asteraceae W3k & Echinops A — 0.3040.12 — —
A8 Karelinia caspia % FF Asteraceae 1AL SE R/ Karelinia P - - 0.62+0.11
5t S Corispermum mongolicum  JiFF Amaranthaceae  HUSIJE Corispermum A 55.56+£9.62  4.2943.66 1.6042.77
# Chenopodium album ViRt Amaranthaceae  ZJ& Chenopodium A — 67.56-9.75 5.74+5.16 23.384:10.34
B3 Salsola collina B FF Amaranthaceae WL Salsola A — 1.50+2. 60 —
HIYPE S, tragus B Rk Amaranthaceae 4B ZRE Salsola A — 6.14+2.24 8.13+£2.20 2.16+2.02
% VKEE Grubovia dasyphylla Vit Amaranthaceae  FIKEJE Grubovia A — 5.26+5.02 1.12+1.05
AL T Vincetoxicum mongolicum FATBEE Apocynaceae FIHTJE Vincetoxicum P — 0.35+0. 60 —
Hi Al I\ Cynanchum thesioides JeATBERE Apocynaceae #1845 JE Cynanchum P - - - 2.0040.55
5 4 Allium mongolicum 1R Amaryllidaceae 2 J& Allium P — 2.14+2.13 4.23+2.47  0.91+0.88
gt Ak Allium tenuissimum £ 7R Amaryllidaceae 28 Allium P — - 1.6041.56  0.43+0.73
it & Polygala tenuifolia it &R} Polygalaceae L JE Polygala P — 1.09+1.88
i85 55 Euphorbia humifusa KBl Euphorbiaceae  K#J& Euphorbia A — 0.3040.12 — 0.53+0.62
WA KER Euphorbia kozlovi K##} Euphorbiaceae Kk J& Euphorbia P — — 0.94+0. 62
U AKRE Araphaxis bracteata B8} Polygonaceae KEJE Atraphazi S — — — 0.2440.41

LF: 78 Life form; — : K8 & HiZ P Fh No germination of the species; F [A] The same below; A: —4F 4 B AH] ) Annual herbaceous plants; P:
£ 4 BLR H ) Perennial herbaceous plants; S: i A 5 22 #E A Shrubs or subshrubs; ¥4k b °F- 2% {8 + 47 #f 22 Data are presented as mean standard

deviation (SD).

[fi] Y0 4 FROAS W] 4 2 TR vh B - R TR R 1S, 44>
] > 4F R 38 b 7 A 2 1 2 5L s A, R B 0~2
em +J2>2~5cem )2 >5~10 cm + 2, E ¥ 30 a b
5 70 a®EHh 34 2 IR T R E Z R A AEAE

Table

korshinskii sand-fixation forests with different sand-fixation

durations ( %)

2

R2 ARBEDERITFEDWLIEFHFEEFER ST

Life-form proportions in soil seed banks of C.

2% 5 (P<<0.05), [ ¥ 10550 atEH 0~2 cm + 2

TR TR E B EH S T 2~5 cm A1 5~10 cm + 2

(P<<0.05),

- 8 Fh - S 2 % 1 R VD AR R A ZE K R EE
B 4), RN E VS 70 a kM (5719, 72 %% -

A R [ Y0 4F BR Sand-fixation durations
Life form 10a 30 a 50 a 70 a
— 4/ HAR Annual herb 100.00  94.65 90.45  86.91
ZAF B Perennial herb — 5.02 6.27 8.57
K Shrub — — 3.28 1.97
JiEAR Liane — 0.33 — 2.55
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