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Abstract ; In artificially constructed desert ecosystems, the formation and development of biological soil crust ( hereafter

crust) is one of the key indicators of successful construction of artificial sand-fixing vegetation. Importantly, with the
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successional progression of sand-fixing vegetation, the crust coverage undergoes substantial changes related to surface
stabilities. Furthermore, surface stabilities crucially influence both the succession of sand-fixing vegetation and changes in
crust coverage. Therefore, crust coverage is commonly used as a visual indicator to assess surface stability in a desert
ecosystem. However, crust coverage is susceptible to sand burial (one of the common natural disturbances in desert areas)
due to both its soil surface inhabitation and small stature. In order to study the characteristics and mechanisms of the
response of crust coverage to sand burial during the succession of artificial sand-fixing vegetation, we used a space-
replacing-time method to measure the roughness, heights, and coverage of four dominant crust types following sand<burial.
Furthermore, based on this, we computed the D1 value [ the initial sand burial depth at which crust coverage (from
99.99% ) begins to decline ] and the D2 value (the threshold sand burial depth at which crust coverage declines to 0% ).
These crusts consist of Bryum argenteum crust, Didymodon vinealis crust, Synirichia caninervis crust, and/ cyanobacteria-
lichen-moss mixed crust in revegetated areas established in 1956, 1973, 1981, and 1987 at_Shapotou, on the southeastern
edge of the Tengger Desert. Our results show the following patterns. (1) With increasing sand depth, crust coverage
declined along a logistic curve. (2) The mixed crust showed the lowest D1 value and the highest D2 value. Among the three
moss-dominated crusts, the lowest D1 and D2 values were found in B. argenteum crust, whereas the:D1 and D2 values of D.
vinealis crust and S. caninervis crust differed depending on the history of the artificial revegetation: D. vinealis crust < S.
caninervis crust at revegetated area established in 1956, and S. caninervis crust < D. wvinealis crust at revegetated areas
established in 1973 and 1981. (3) With successional progression of the artificial sand-fixing vegetation, the lowering rate of
crust coverage gradually declined with increasing sand depth, whereas D1 and D2 values gradually increased. (4) With the
development of the artificial sand-fixing vegetation, the lowering rate of crust total coverage gradually declined with
increasing sand burial depth, indicating the increasing surface stabilities and ability to resist sand burial. (5) With
successional progression of the artificial sand-fixing vegetation, the crust heights and roughness increased, significantly
influencing the lowering rates of coverage and D1 and D2 values. In conclusion, our findings should provide strong support
for future evaluation of the influence of sand burial on. the structure and functions of crust, as well as the stability of

artificial sand-fixing vegetation.
Key Words: vegetation succession; biological soil crust; sand burial; coverage; roughness
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sand burial along with the succession of the artificial sand-fixing vegetation
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Table 1 Nonlinear curve fit of crust coverage and sand burial depth

[ Vb A A ST
4 R 2 A AEOY (BMIAERR/a)  BIA = P
Crust type Revegetated years Fitted curves equation
(History of revegetation )
BEELE 1956 (59) (-8.29581) +109.31961/ ( 1+(x/0.71912) 226318 0.996 <0.01
B. argenteum crust 1973 (42) (=22.215) +123.99069/ (1+(x/0.719) 171846 ) 0.993 <0.01
1981 (34) (-8.91831) +110.90483/ ( 1+ (x/0.35835) 1:9%64) 0.999 <0.01
1987 (28) (-6.07308) +108.05587/ (1+( x/0.24463) 17113 0.995 <0.05
AR EE S By 1956 (59) (-6.92536) +107.33468/ ( 1+( x/1.60094 ) #2217 ) 0.995 <0.01
D. vinealis crust 1973 (42) (-4.2884) +104.50147/ (1+(x/1.46012) 46367 0.997 <0.01
1981 (34) (-4.76392) +106.92176/ ( 1+(x/0.99056) 33187 0.988 <0.01
1987 (28) (-9.02844) +109.83264/ (1+(x/0.75695) 27978 ) 0.995 <0.01
Wi B AR 2 e 1956 (59) (=3.08973) +104.24378/ (1+(x/1.58764) 305862 ) 0.996 <0.01
S. caninervis crust 1973 (42) (=5.13066) +104.28907/ ( 1+( x/1.35547) #5776+ ) 0.991 <0.01
1981 (34) (-1.85428) +103.07397/ (1+(x/0.801315) 378763 ) 0.994 <0.01
R4S 1956 (59) (-611.61354) +712.40/ ( 1+(x/221.56848) 034340 0.984 <0.01
Mixed crust 1973 (42) (—61.58847) +162.48026/ ( 1+( x/3.73152) *76%2 ) 0.987 <0.01
1981 (34) (-18.17625) +118.52487/ (1+(x/1.06605 ) %297 ) 0.995 <0.01
1987 (28) (-11.14186) +111.43782/ (1+(x/0.55585) 1851 ) 0.994 <0.01
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Table 2 The initial sand burial depth (D1) at which crust coverage ( from 99.99% ) begins to decline and the threshold sand burial depth ( D2)

at which crust coverage declines to 0%

VPHRJEJE Sand burial depth/mm

?ﬁi@f U B S AF (R IR a) Revegetated years ( History of revegetation)
’ 1956 (59) 1973 (42) 1981 (34) 1987 (28)

FLEEZ, D1 0.092 0.062 0.048 0.039

B. argenteum crust D2 2.170 1.745 1.214 0.896

XYL B D1 0.431 0.368 0.329 0.129

D. vinealis/erust D2 3.164 2.958 2.367 1.809

Y I IR EE S HE D1 0.654 0.328 0.249

S. ‘caninervis crust D2 4.926 2.589 2.303

TR LS D1 0.0082 0.0044 0.0025 0.0024

Mixed. crust D2 8.028 6.993 6.323 4.208
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