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Abstract: In order to investigate the vertical distribution characteristics of Soil Organic Carbon ( SOC) under different
Biological Soil Crust (BSC) types in the Gurbantunggut Desert and analyze their influencing factors, this study focused on
three different ground cover types: Moss, Cyanobacterial, and Bare Sand. Field samples of different BSC types and the
underlying 0—2 c¢m, 2—5 em, 5—10 em, 10—20 ecm, 20—30 cm, 30—50 cm, 50—70 c¢cm, and 70—100 cm soil layers
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(Bare Sand control ) were collected. The SOC content and soil physicochemical properties in different soil layers were
measured for further analysis. The results revealed that; (1) The SOC content in the 0—100 cm soil layers generally
decreased with the increasing soil depth across different ground cover types. However, there was an increase of SOC content
in the 10—30 cm soil layer. The SOC content ranged from 1.61 to 2.70 g/kg in Moss, 1.41 to 2.56 g/kg in Cyanobacterial ,
and 1.21 to 1.92 g/kg in Bare Sand. (2) The significant differences in SOC content were observed among different ground
cover types in the 0—5 cm soil layer, while there were no significant differences for SOC content in the 5—100 cm soil
layers. SOC content within the same layer followed the order: Moss > Cyanobacterial > Bare Sand control. (3) Pearson
correlation analysis indicated that SOC content was positively correlated with nutrients ( total nitrogen and total phosphorus)
and negatively correlated with pH and electrical conductivity ( EC) under different ground cover types. Structural Equation
Modeling (SEM) results demonstrated that soil nutrients and particle size ( percentage of sand) were main factors affecting
the vertical distribution of SOC. Particle size was the primary influencing factor for Bare Sand and Cyanobacterial, while
nutrients ( total phosphorus) played more significant role in Moss BSC. The development of BSC gradually enhanced the
accumulation of soil carbon, altered the vertical distribution characteristics of organic carbon, and had the most pronounced
impact on SOC in soil layers above 5 cm. It played a regulatory role in the vertical distribution characteristics in conjunction

with soil physicochemical properties.

Key Words: biological soil crust; soil organic carbon; physicochemical property; the Gurbantunggut Desert; vertical

distribution characteristics
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Table 2 Two-way analysis of variance of soil crust type and soil depths on soil physicochemical properties ( F' value)

" , FE
BRI — .

Data sources fillk  AEBD/ HSREC 2RTTN 2 TP/ MY b g0

SOC/(g/kg)  (g/em®) P (ms/cm) (mg/kg) (mg/kg) CS/% MS/% FS/%

45 K 2T Type 34.87 %" 1.10 5.71 % 1.75 41.89*** 6.65 *** 20.54 %% 98.04*** 0.749
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ZE 2R x - R

REREE BRI 1.81* 2267 074 238" 11.65*** 1.56 35.62%%% 37527 12,62
TypexDepth
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1 AEEYMTEEREERT HERI(SOC) EHT TIFE
Fig.1 Vertical distribution characteristics of Soil Organic Carbon (SOC) under different types of Biological Soil Crusts ( BSC)
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Fig.3 Structural Equation Models (SEM) depicting the influence of soil physicochemical properties on SOC under Bare Sand ( X>=1.705;
SRMR =0.020; RMSEA=0.000), Cyanobacterial ( X> =4.665; SRMR =0.040; RMSEA =0.064), and Moss ( X> =4.754; SRMR = 0.056;
RMSEA=0.069) covers
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Fig.4 Direct and indirect effects of various influencing factors in Bare Sand, Cyanobacterial, and Moss models
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FEAETH RIS , TR T AR 345 B (WA A2 AR T /K 7338 S SR - 56 A8 R NI 15 B T 10—30 em
TEWEERSE ., Eh/RIEE R, RERAEY AT , A YR 20 535 5 0] LA 5] 40% - 2
O HAR R AR TE 10—30 om AN AL, T RERE UL SOC R4 A, A BRI KL, 10—15
em 2 HEYI TR TE Y AR A TS A0 T A0 A 2R T LU I s v, SE T RZ I SOC BT Bk
IR A AT & B 10—30 em 12 SOC & TR MG R ALIEE S 5F,10—30 em SOC & i34 Jinv] G2
T A s PR R o, — 7 TN T VR oA, s — 7 TR T A A BTk
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3.2 A[EAEY RS R RS T A DU B0 A0 IR R R

SOC F %32 H AR ZR (IR PE BT FEARFIAEDE S5 ) T3 (it BRI B4 ) A e 2e 1 (L %
SARHE TR ) SRR R N b e TR A S T R, IR Sl s R R R A K
FIAE S AR i e R 7 T, E— A 52 SOC R RS ARHIF 5T R BE & B I R R R AR b & i
SOC FHRCRFEY], M 5HEMEEY SOC FitE W H LM, SEE R 58 T 6, MR 5 B aE %
SOC F 5 ARG, (U A RIS 8 I ARG, SR EE 2 v i i 40 Wb st 2 5 L ek 2 A1,
SEVD I, 42 R E e DO IR i, AW - G R A 56 TR VD I D SR G b — A R
=7 SOC fri, AMEHE LIEEEAEFICER, R E SOC EEM MK+, AuF5Eh,S0C F 54
A b2~ H R IEAE, 5 pH A1 EC W2 AR, R IAE pH F EC AT fgfdfl SoC AR, F#5
TCRTEPEA L R PAEER G R, L — o R WA & S B TR W72 1k, BIFEAS ] 1 ROBE R A4 A8k 271t
BXRANFEDY . RO b & B, ZUTRE GBI AT DL 3 5 A e & w8 35 40 53 fife B 00k W i vk
MM SOC FIewiny & &, A58 2 KX IS # FLYD BB R L SOC F1 38 Bk I AH S M 5
SERILAME B SOC 5aR W IEASE, 5 pH BILHAMKELR

SEM 437 & R, 1 HEHb M o X AN [ A 4 - 98 25 By R RIBE 35 SOC (VR RS AR 5 52 M o B A7 7 22 S 1
HEMME IRV SOC & &1 E 2L K7, 40eb Mo B & SR a3 25~ SOC & i i) 22 A
F AP EEEE R pH TR SOC & (& 3) . WF5ERM, & pH {EAY H1E SOC &g fik™ . —Jri
SEER A A Y 1 A AR IR R AR XTI D | 55— T ER A 2 N - A LIS A R, B 22 mT s
B HUBRBEK /312 5 T3 SOC 12 HHERi g F AR AL REAS AR + 385 H | R TT X SOC 11 1775 i s
FEARZIN . pH XA P I PR RS R, AP R A X pH BRI R T SOC & &, AWFFEH SEM A
RIXT SOC 5% 2R (W MFFE S5 AE G 40 BT 9 A5 SR IEA AR R, AR A 4 - 498 235 Ky ) 25 5% 1T e 52 M) - 338 Bk [+
KI5 SOC Frm A& M 2E TARFZEAR soC FLE,

4 it

R E R D I AR ) L RS e 7 s BRI T SOC SriE A R T EAET TERIZ 0—5 em HIE | 0]
M 5—100 cm SOC i, [Al—+ 2 +3E SOC & EkiEY LI B A BB L EEH 7 m SOC F 5+
BRI AT, 7E 10—30 em A HOMA A Z Gl TR, AEAY 3485 #5514 soc &
5 AT R A A O RAFE ST, LR AR R AR B (R VE R . SEM R BR, 25 5 A4 b 5 ik
FEARYY SOC 8 i EE M A 1, s S AR B 5 T SOC i EZE N Fo Bl 2 aneb fam, 4+ et
A AT R G0 R 1Y B A7 B RAG IR, 18 52 X - a2, W] AR 4 38 445 e % Bt nT R e AR
SOC e H 4t )
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