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The composition and vertical distribution characteristics of soil seed banks in soil

coverage with biocrusts-in the Shapotou Region
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Abstract: Using random sampling in the field and observing the emergence of seedlings, we studied the structure, the
density and vertical /distribution of soil seed banks in moss crusts, lichen crusts, and bare sands in the artificially re-
vegetated region of Shapotou. We found that the soil seed banks of this region were mainly composed of annual herbs and
had a simple species composition and a significantly higher seed density in soil covered by biocrusts than in bare sands (P <
0:01). However, the existence of biocrusts decreased the species diversity of soil seed banks and the similarity of soil seed
banks with corresponding ground vegetation. Furthermore, although the total density of soil seed was not significantly
different between the two types of crusts, there were differences in the distribution within the different soil layers.

Specifically, the soil seed density in the 0—2 cm soil layer of lichen crusts was significantly higher than in the
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corresponding layer in moss crusts (P < 0.05), while that of moss crusts was higher in the 2—5 ¢m and 5—10 em soil
layers. Finally, the effects of biocrusts on vertical distribution of soil seed banks varied with biocrust types. For example,
germinative seeds were primarily distributed in the 0—5 c¢m soil layer for moss crusts and in the 0—2 cm soil layer for
lichen crusts and bare sands, and their abundance decreased with soil depths. These results suggest that biocrusts increase
the soil seed bank density, but also change the vertical distribution pattern of soil seed banks in artificially re-vegetated
regions. A substantial proportion of small seeds are present in soil covered by biocrusts, and these seeds lack germination
potential and contribute little to the above-ground vegetation. However, they play a significant role in ecosystem stability and

the sustainable development of deserts.

Key Words: biocrusts; soil seed banks; vertical distribution; diversity of species
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Table 1 Species composition and seed density of soil seed banks in different land cover types (Mean=SE)

+HEFh T 25 % Soil seed bank density (FL/m?)

Wkh B A A

Species Family Life form BEXH M AR {2378
Moss crusts Lichen crusts Bare sands
FE BT Total — — 1455.73+122.97 1617.03+146.17 342.76+84.12
/NI B Eragrostis poaeoides FAFLD AH 1250.07+130.85 1334.76+168.17 266.15+86.01
M5 Artemisia_ordosica HRD SS 92.75+12.71 116.94219.61 40.32£18.69
IO Psamumochloa. viollosa RAR} PH 112.91+18.09 129.04+18.89 4.03+4.03
Hil Vb4 Salsola ruthenica R AH 0 36.29+16.75 8.07+8.07
% VKZE Bassia dasyphylla HiR} AH 0 0 12.10£8.49
Vb K Agriophyllum squarrosum iR} AH 0 0 12.10+12.10

1) Gramineae;2) Compositae; 3) Chenopodiaceae; AH; —4FAEE A Annual herb;SS: 2HEAK | Semi-shrub; PH: 244z 54X Perennial herb
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Table 2 Richness, diversity and evenness of soil seed banks in different land cover types

N " A BEFE R Tk ZFEVETR R F R BERREL oI BEHR R
. Simpson dominance Shannon-Wiener Margalef richness Peilow evenness
Land cover types Number of species . . . .
index diversity index index index
BEALE K Moss crusts 3 0.253 0.505 0.340 0.460
HIAKEE B Lichen crusts 4 0.307 0.635 0.501 0.458
R Bare sands 6 0.380 0.825 1.125 0.460

2.4 TIERDTRE S EAEBOCR

W 3 Jn  Hb EAEROA AL R 0 10 R Hoh EEEAE B BRI T RAEY) , HOAKAS B 8RR R 9
TR ARG E AR B e TSR PR R W A A A, TR R 2 2 e AR S e ARV 13 122 S b b A
Sorensen AHIPE R 0439514 0.40,0.50,0.75 , 52 B Bl & A= W 435 B2 ()18 8F [ AR5 o 3R 1 22 A AR UM R
pA8ZSUI CS IV RN
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Table 3 Species composition of the soil seed banks in different soil layers and aboveground vegetation of various land cover types

Wy #EZLE . Moss crusts WA 45 Bz Lichen crusts R Bare sands
Species 0—2em 2—5em 5—10em 0—2cem 2—5cem 5—10em 0—2cem  2—5cm 5—10 ¢m
)N JE Eragrostis poaeoides +/+ +/+ +/+ +/+ +/+ +/+ +/+ +/+ +/+
W Artemisia ordosica +/+ +/+ +/+ +/+ +/+ +/+ +/+ +/+ +/+
V¥E Psammochloa viollosa +/= -/= /= +/= -/= /= +/+ -/+ -/+
JVP3E Salsola ruthenica ~/+ ~/+ ~/+ +/+ —/+ -/+ -/+ +/+ +/+
FUKZE Bassia dasyphylla ~/+ ~/+ —/* —-/+ ~-/+ =/+ +/+ =/+ =/+
YK Agriophyllum squarrosum -/= -/~ ~/= -/= -/= -/= -/+ +/+ +/+
Wik Echinops gmelinii -/- -/~ -/- —/+ -/+ -/+ -/+ ~/+ -/+
HUSZ Corispermum mongolicum -/+ ~=/+ -/+ -/+ -/+ -/+ /= /= /=
¥1:2% Caragana korshinskii -/+ -/+ —-/+ -/+ -/+ -/+ -/+ -/+ -/+
AEHE Hedysarum scoparium N -/+ -/+ -/+ /+ -/+ -/+ -/+ -/+
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VD3I DN A B DX e 0 2 VR (R A 5 3R B, N T e 7 i i o L P TR, A S 285 B B AE VB AT P R
1B T K SRR, A — BE TR R AT AR T T TE TP | B IO 45 4 PR PR — A TE AT R 4K
P AP AR RORZ B R A s, (B TAYE R NER , Fi P FRMER AZE SRS, Z X
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