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Effects of biological soil crusts on soil seed bank and seed germination of desert

plants in North China
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Abstract We investigated the influences of algae crust and moss crust universally spreading in southeast of the Tengger
Desert with four developing phrases 24- 41- 50-year-old crusts in the sand-binding vegetation areas and crusts in natural
vegetation on desert plants. Variable treatments natural field condition greenhouse and shadow were assigned and two
soil moisture regimes were designed to investigate how desert plants responded under different moisture regimes of crusts.
Our results showed that seed bank storage was significantly higher in moss crust than in algae crust. With the development
of crusts seed bank storage increased in moss crust while decreased in algae crust. With regard to the moisture Significant
differences in crust moisture were found among four developing phases for both algae and moss crust p <0.05 . The
higher moisture kept in crusts the more seedlings occurred. However crust surface temperature and subsurface temperature
did not have significant effects on seed germination for both crusts p >0.05 . For moss crust more seed germination
occurred under higher surface temperature contrarily more seed germination occurred under lower temperature on algae
crust.

Key Words biological soil crust moss crust algae crust soil seed bank seed germination

40471006
2006-01-21 2006-08-05
1980 ~ . E-mail guiruian@ 163. com
Foundation item The project was financially supported by National Natural Science Foundation of China No. 40471006
Received date 2006-01-21 Accepted date 2006-08-05

Biography SU Yan-Gui Ph. D. candidate mainly engaged in restoration eclology in arid region. E-mail guiruian@ 163. com



3 939
! 40% ~
70% * 3
4
5 67
89
10
’ West ' Johansen "'
200 mm Eldridge  Greene
1
2
1
37°32'N 105° 02 'E 1330m 7 24.3C 1 -6.9C
186. Smm 5~9 1956 ~2002 2300 ~2500mm
2.6m/s 59d 2% ~3%
Caragana korshinskii Hedysarum scoparium Artemisia
ordosica Eragrostis poaeoides Bassia dasyphylla "
Stipa glareosa Carex capilliformis Lespedeza durica $
Didymodon
nigrescens Didymodon rigidulus var ditrichoides Tortulabidentata
Bryumargen teum Aloina Pterygoneurum 1
15
2.1
24 1981 41 1964 50 1956
N 50 5
10 m 2005 4 18 ~21
11 em 15 ¢cm
2.2
3
24h

300 ml



940 27

300 ml
300 ml 300 ml TDR
0~5cm
300 ml
5 cm
12 384
3
SPSS10.0
UNIANOVA
One-way ANOVA
4.1
2.5 m/s 2.6 m/s 5 4
5.8 m/s 6 24 0.5 m/s 1
2 3
4 5 cm 5
6.5 -
6.0 -
55
:
2
=
=
-4
11 16 21 26 31 36 41 46 51 56 61 66 71 76 81 86 91 96 101 106
5t Time (d)
1 4 25 8 10
Fig. 1 The daily mean wind speed in the study site from 25th in April to 10th in August
4.2
1 p<0.05
1 p<0.05
0.339 1 p=0.267
6 F=4.753 p=0.012 F =3.609

»=0.031 6



941

3947k & Soil moisture (%)

Fig. 2

—o— 244 24 years  —o— 41{% 41 years
—— 501/ 50 years  —— KAR[X Nature
22 -
20
18 |
16
14 |
12 |
10
8
6L
4 —
7L
0 [ T T S N SO T SO SO RN N
20 22 0 2 4 6 8 10 12 14 16 18
It ] Time (h)
2 0~5cm
Soil moisture of moss crust under dry condition at Secm depth

46 50

6 F=5.2 p=0.046 50

0.014

6 p>0.05

24 F=0.016 p=0.901 41

F=0.59 p =0.460 50 F=8.89 »p
F=16.606 p=0.002 24

6
L p

0. 001

0.705
13.562
4.2

F=5.793 p=0.020
F=2.19 p=0.146 7

F=0.473 p

p=0

F=12.557 p=0.001

—— 24{% 24 years
—— 50{{% 50 years

353
(=}

+3-8 7K & Soil moisture (%)
© S o B o =
T T T T I

—a— 414 41 years
—— FARIX Nature

=

6
4
2
0 |
20 22 0 2 4 6 8 10 12 14 16 18
F 1) Time (h)
3 0 ~5cm

Fig. 3 Soil moisture of algae crust under dry condition at Sem depth

N N W W s A
S O e O W
T T T T T 1

Ay 435 152 2R T L
T

Crust surface temperature ('C)

(=)
T

oS wn
T

—a—M-H —=— M-L
—a—A-H —=— A-L

1 1
4 6 8 10 12 14 16 18

F 18] Time (h)

Fig. 4 Soil surface temperature of crusts at natural vegetation area

M-H

greenhouse M-L

under canopy A-H

crust in greenhouse A-L

algae crust under canopy

F=3.664 p=0.03

8

indicates moss crust at
indicates moss crust
indicates algae
indicates

the same below

F=18.445 p=
8



942 27
1
Table 1  Split-split-plot ANOVA on seed bank individuals per m*> of two crust types moss crust and algae crust with four developing phrases
24 41 50 N years old at two different windy conditions windy and windless conditions
F P
Source of variance Type III SS Df Mean squares F
Corrected Model 6.235* 15 0.416 4.945 0
Intercept 156.623 1 156.623 1863.491 0
Crust type 1.256 1 1.256 14.949 0
Crust age 1.151 3 0.384 4.564 0.005
Wind 0.910 1 0.910 10.383 0.001
X Type x Age 2.327 3 0.776 9.228 0.000
x  Type x Wind 0.001 1 0.001 0.009 0.927
x  Age x Wind 0.251 3 0.084 0.997 0.339
X x  Age x Type x Wind 0.338 3 0.113 1.341 0.267
Error 6.724 80 0.084
Total 169.582 96
Corrected Total 12.959 95
a R=0.481 Adjusted =0.384
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