e [

WAt 3
202545/

JOURNAL OF DESERT RESEARCH

3 =
v Vol.45 No.3

May 2025

IR X, R, A [ YD HE TR RE BEX JA V ) S A W) SRS B 2R [T ], P R VDL, 2025, 45(3) :262-270.

B EARFRIZT EXEAEY R
U T EEF R

HARE', M

B aEEa T, Rk, e

(L ERFERE AU E ST IR B I S B o g s, Hof 22 7300005 2. H EERMABE R, dbat 100049)

. /W) L 545 2 (Biological Soil Crust, BSC) " {Z /)i T 52 X B S BEAS R G TR . [ Vb3
A5 BSCTE IR o340, HR Y0t BSC & & B 25200, (0N W] [ Y0 AR TEA (R AR 2% BT JR 35 4 22 S n
Al EZ 0 BSC M4 H AR B 6 LR TE o B X3k — b [ U R AR DG 5T, LU g I % MLVD AR R 4 RV VE R
BSC P [R5 52 & BERL 2 48 A2 B A 0 ACRIFSY LIRS B B VD15 2R 19 2% 20,35, 50 /100 m? F A %5 52 1 70 495 4
(Calligonum mongolicum) V% N2 (Atraphaxis bracteata) Ae¥E (Hedysarum scoparium) x4, 43 M1 A 4 15 9 25
R B A BSCE M, Il 1k 22 D Z AN E S A PR ST R I YR XS BSC A K R B RYSEM o SRR . [V
AT TR 25 5 0 25 09 22 LA A8 35 52 i BSC RS RS s B RERIPTR SR BE . b, VD AR RIS I 2%
S0 BSC JE B, FlE %% BE XS BSC 3 WA W50 . [ A 4387 & 9, S [ Rk 2 B2 A 0 348 VD AR SURIAE A 4 by
BSC % AE K ABAR 55 I8 3 10 8 1 04 56 2 e A 4006 240 R R B, BV S 1 5 T 8 sl 3 el (AR AL AR . A ]
LU PP AR BSC A T K 0 35 R T UK AR AR 3 [ VDT B9 BSC HI7E 20 £8/100 m2fi
RE Ao ARSI VEAFIRG % S BOLIR Y B vk 25 5, 7 DR HER AR AR, 5% BSCHRIE S5 R 6 -
25 b AT ST A LA I A B VDB AR T % VDM R -BSC MR G AE RS TAE D, R S B p A 10 455 g, R Ry

UDAREL, B Ul 2 5 2490 20 #8/100 m2,

AR AW Ry EVDHEAR s RIS IR s FIvRE
10.7522/j.issn.1000-694X.2025.00033
XHERPRAERD: A

XERS: 1000-694X(2025)03-262-09 DOI:
hE5ES: P941.73
0 5|5

H: )+ 325 iz (Biological Soil Crust,BSC)) 12
ST TR TR, Rl s A B 3
A H IR 5 AR Y R RS 25T 1 1) b
RREE AR, b7 3R (8 55 ALY 40% LA
. BSCAH WA MK i o B 3EE5 ) K+
HEFR 4y [ AR [ B 5 A AR TR L A N TR AR
RE TR

[ 7 HE A F BSC 2 Tic ¥ A 28 3 G0 Y Ji 2
o TR T R X R R A BVEAR
FEA 1 U 5 W2 T BSC K SR DGR AR
ST R TE W 15 A T LA ES A T =, 3
i 2 PR R AS e M ST X BSC HRFE AR &

rfE HH:2025 - 03 - 03; B HE:2025-04- 16

PRSI o DB 5T 3R B A TR ) T R R 23 5
BSC 35 B, (0 Z 500 5% 17 U8 7 40 55 5 14 n 2 %
I8 BSC 52 . Briggs % " & SR KA AL (Eu-
calyptus) T H P42 (Callitris glaucophylla) 18 7% W) 5
5 BSC 7 & A 56 ; Sun 282 &R X B YR XA T
IR S e b %) BIF 9 3 WA 9 ) o R A ) 30% , L i
N2 BEARBSC 72 5, il BB A = VR Y 5 %
o B PR  J T BSC REAVEH N,
S BSC 35 8 . AR [R] BSC 28 B X A 95 W) 78 25 1
N7 5 5 W TR b A 45 B 3R I A v ) LR U
T& ) o s PR AR 55 B B2 45 B W B R
AT RE 5 R 0O R MO R B AN TR A L A
WFFE 2 W1 J5 5 2 52 BSC @ M, BSC R B 5

BT E : [l [ ARHEIEE T H (32471708,32171630) ; YRR B P2 06" T8 10 H
EFERBT IR (1999—) , %, INRBEL N, W05 A, REMNFIRE S5, E-mail: zhaoyxen@foxmail.com

BE1ESE ¥ (E-mail: zhaoyang66@126.com)



53 3

I D TR AT AR B o1 v ) B A ) - S5 B F) R T 263

8V ) JEE B 3 AR G Qi AR RS TR BT A
JE L X 8 (Artemisia ordosica) F1VH 475 (Ammopi-
ptanthus mongolicus ) W55 R W 7% Y) )R 5 BSC R
JERIAE Yy i 2 DO OG X T T R T R
WEEOR T RPOCIRZEAE, NN BSC /9 4= B 3h
Z BRI JE P& ) B W Y e BSC R B 9 40
Zhang %517 B 5 i e b X A AR 4 R T
Jo L 3 /i BSC 5 B2 B A1

E VP HEARFN S e TR R . ZEAA TR S
AR RAE AR BRSSP AZ B R 35 0 00 35 B 125
TR B PR T A L AH R B RO A AN
[ /0 A7 L ) 4 9 ) B A 25 S AR (He-
dysarum scoparium) . ¥7 2% (Caragana microphylla) .
U0 Ml (Salix psammophila) 1 U7 % 1) it & K UK 3
W R VD REAR RN S E T M E M B E
A R AE P E R R T AR A KA Y
V5 W 55 B JE N BSC 25 R A IS Bz
5 DN T AE Bl DX D HE A O % W i o R
J51 % BSC A= S bRz i i) 0F 5% . A BF 98 R A A
AR FIE A 1 e AL 30 T 0 2 52 Wi U i 0 B 2 49 R
JRAD VY M4 B (Populus xiaozhuanicacv) B I % ¥
(M55 AT ) Jo ek i o 3 DA 25 R ) 8 o i g 1R
IR AR B 5 R D e % R AR B RE 43 501 R 20
6080 £5/100 m® A VB MBI FE 25 58 s VoM o
i o AL 2 B Y S I S B THIS T L TSR N 60 HR/
100 m’ i, BRI MI ™ A /Y - 7 P Wy i 22 (20
300 g) o X AF 2 O VD AT A R R I VR )
() BIF 5% 2% B A6 8 7F 25 BR/100 m’ %5 B T A i i
KT 4 H/100 m’, F745 HAH BTh 21 #7100 m™16
BR/100 m*>25 #/100 m?c BHRI0 V0 MR BEAE v i
W) o 5 55 AL 8 B TEAH O, L [ A o A 2%
JEE 5 A U Y5 W 22 S QAT 520 BSC =55 B2 Al A= 1y i
S BRR AT D AT WESE .

ABIF 5 e BURL T e B YD 2R e 4 Y b B R
B v 3 Sk VDRI B 5 0k 2010 4F N B T AE
BT V0 b o B 5 X A2 DXl P S ) b A 2
JET 3 R B A [ POHE AR (V45548 ( Calligonum mongo-
licum) VY KE (Atraphaxis bracteata) A8 ) 7= 1Y
JRVEY) BORE R 2 B B9 BSC N IF 5T XF 4, #4855 AN [F)
[F] Y03 AR S A R AE %5 BE T A 7 ) B X BSC A=
KA T B0, LU [ VDR -BSCHR G B 70
Ak A U FTR Al VD AR 2 R e AR AR

1 MBEER*®

1.1 WAREHR

WF5E XL T 5 1 FL VD R e % v B B2 e 7
e Sk VD B 5T 3 50 346 (37°27'N, 104°57'E) | W 4K
1250 mo ZHBDXAE T 5o DGR Pl , Bk
186 mm, EEAE6—8 H o A XHE 2.8 mes™, 4F
-2 B Ol 9.6 °C , AF P X W TR 28 K 24 3 000
mm" >, WA VPR IS AR A Ak A
VPHEA 3% (Salsola tragus) %5 VKFE (Bassia dasy-
phylla) . /)N JE B (Eragrostis poaeoides ) 55 ¥ X Fi
Yy oA BSC Z KB L ARG B 227, 16
2974 30% , A B 45 He 249 10 Ff, 55 HE 294 80%

SEERAE LN 2010 4R iR sh vb eV e AT AN T
FEAER S 0 X I, IXIR A 20 mx25 m 1 [ V0 AE 9
X, $5E AN [R)  HE (20,.35 .50 #5/100 m?) FfiA 3 Fifr gL 7
[FVDVEA , [ VDA X PN 10 mx< 10 m (19 I AE Ty
FER S PR A K BE S WL AR 2 TR ISR 1
F1 BHEEDPAKREMEENEMEEESSREEX
Table 1 Comparison of the initial planting density and the

actual density of Calligonum mongolicum , Atraphaxis

bracteata and Hedysarum scoparium
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Fig.1 Effects of Calligonum mongolicum , Atraphaxis frutescens and Hedysarum scoparium

under different planting densities on BSC
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Table 2 Two-way analysis of variance of the effects of sand-fixing shrub species and planting densities on BSC indices
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Fig.3 Regression analysis of each development index of BSC and each index of litter
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The influence of sand-sixing shrubs species and densities
on the litter and biological soil crusts

Zhao Yixue'?, Zhao Yang', Lian Yuchao'?, Zhao Yanqiao', Xu Wenwen'
(1. Shapotou Desert Research and Experiment Station, Northwest Institute of Eco-Environment and Resources, Chinese

Academy of Sciences , Lanzhou 730000, China; 2.University of Chinese Academy of Sciences , Beijing 100049, China)

Abstract: Biological soil crust (BSC), known as "engineers of desert ecosystems," are widely distributed in ar-
id and semi-arid regions. Sand-fixing shrubs and BSC form mosaic patterns on the soil surface, and shrub litter
significantly influences BSC development. However, how litter differences caused by shrub species and planting
densities affect BSC colonization and growth remains poorly understood. In this study, we selected three sand-
fixing shrub species—Calligonum mongolicum, Atraphaxis bracteata, and Hedysarum scoparium —planted at
densities of 20, 35, and 50 plants/100 m? in the southeastern Tengger Desert. Coverage, thickness, and weight
of litter and BSC attributes were measured, and the effects of litter properties on BSC growth were analyzed us-
ing multifactorial and regression analyses. The results showed that shrub species, planting density, and their in-
teraction significantly influenced BSC biomass, extracellular polymeric substance content, and compressive
strength. Additionally, shrub species significantly affected BSC thickness, while planting density notably influ-
enced BSC coverage. Regression analysis found that, the relationships between BSC growth indicators and litter
properties under different shrub species and densities were best fitted by quadratic function models, showing a
pattern of first increasing and then gradually decreasing or decreasing changes. This study aims to conduct an in-
depth investigation into this scientific issue, with the goal of providing scientific evidence and practical guidance
for the coordinated restoration of sand-fixing shrubs and biological soil crusts in the southeastern edge of the
Tengger Desert. At the same density, BSC development under C. mongolicum and H. scoparium was significant-
ly better than under 4. bracteata. Among planting densities, the BSC under three types of sand-fixing shrubs de-
veloped the best at 20 plants/100 m?. The different types and planting densities of sand-fixing shrubs lead to dif-
ferences in their litter properties, which in turn cause changes in the surface microenvironment and affect the col-
onization and development of BSC. In conclusion, for ecological restoration combining sand-fixing shrubs and
BSC in the southeastern Tengger Desert, priority should be given to planting C. mongolicum and H. scoparium,
followed by A. bracteata, with an optimal density of 20 plants/100 m?. This study analyzed the optimized config-
uration mode of sand-fixing shrubs and BSC collaborative restoration of ecological environment in arid areas,
providing scientific basis and practical guidance for wind and sand control and ecological restoration.

Key words: biological soil crust; sand-fixing shrubs; litter attributes; planting density



