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Responses of soil erodibility to grazing disturbance in different grassland
types on the Qinghai-Xizang Plateau

Wu Zhengbo, Li Yuanze, Bao Fangchen, Xue Sha
(State Key Laboratory of Soil and Water Conservation and Desertification Control, Institute of
Soil and Water Conservation, Northwest A&EF University, Yangling, Shaanxi 712100, China)

Abstract: [Objective] To explore the variation characteristics of soil erodibility across different types of
grasslands on the Qinghai-Xizang Plateau under different degrees of disturbance, and to provide a scientific basis
for refined management of grassland ecological restoration in the region. [Method] Three types of grasslands
(warm grassland, alpine grassland and alpine meadow) in the Qinghai-Xizang Plateau were selected as the
research objects. Soil samples were collected from four disturbance levels: non-disturbance (CK) , mild
disturbance (LLD) , moderate disturbance (MD) , and severe disturbance (HD). The fractal dimension (D,) ,
multifractal theory (D,,), and erodibility factor (K) of microaggregates were calculated to quantify the change in
soil erodibility. [Results] (1) Soil erodibility of the three grasslands changed significantly after different degrees of
grazing disturbance. The soil erodibility of alpine grassland increased significantly under severe disturbance (p<<
0.05) , while that of warm grassland and alpine meadow decreased significantly (p<Z0.05). (2) Disturbance

altered soil organic carbon content, which in turn affected soil erodibility. (3) In the 10—30 cm soil layer (10—20
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cm and 20—30 cm), lower organic matter content and poor aggregate stability led to higher sensitivity of K and D,
values to disturbance. [ Conelusion ] Disturbance affects soil erodibility by altering soil organic carbon content, and
different types of grasslands respond significantly differently to disturbance due to variations in soil properties and
vegetation characteristics. In alpine grasslands, where vegetation cover is low, the organic carbon pool is poor,
and soil structure is relatively loose, grazing further destroys soil aggregates, making fine particles more
susceptible to erosion and resulting in an increase in the K value. In contrast, temperate grasslands and alpine
meadows have higher vegetation cover, richer organic carbon pools, and stronger root reinforcement, leading to
noticeable organic matter accumulation and enhanced aggregate stability after grazing disturbance, which decreases
the K value. Therefore, temperate grasslands and alpine meadows with high vegetation cover and abundant

organic carbon pools exhibit stronger resistance to disturbance. In addition, the erodibility of deeper soil layers

(10—30 cm) is more sensitive to disturbance, with K values increasing significantly with depth.
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Fig. 1 Soil particle size distribution of different types of grassland under different degrees of disturbance
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Fig. 2 Particle size distribution of microaggregates in different types of grassland under different degrees of interference
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Fig.3 Change in soil erodibility of different types of grassland under different degrees of disturbance
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Fig.4 Change in fractal dimension of microaggregates in different types of grassland under different degrees of disturbance
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Table 2 Effect of disturbance, s01l depth, and grassland type on multifractal parameters
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1 0

WCK 0.93440.007a 0.88340.005a 0.945+0.004a 0.857=+0.008a
WLD 0.933+0.002a 0.870+0.004b 0.932+0.003b 0.8334-0.005b
WMD 0.931+0.002a 0.870+0.002b 0.9344-0.003b 0.83540.003b
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o1 GMD 0.937+0.004ab 0.905+0.003a 0.96540.004a 0.89040.006a
GHD 0.930=+0.005b 0.900+0.005a 0.9694-0.006a 0.8894-0.005a
HCK 0.941+0.005a 0.910%0.002a 0.9674-0.004a 0.89640.001a
HLD 0.941+0.003a 0.91740.005a 0.97440.003a 0.906£0.005a
HMD 0.94640.005a 0.89440.004b 0.94540.004b 0.86840.006b
HHD 0.939+0.002a 0.911+0.002a 0.9694-0.001a 0.8944-0.002a
WCK 0.935+0.000a 0.870%0.002a 0.9314-0.002a 0.8404-0.003a
WLD 0.933+0.001a 0.869+0.003a 0.9314-0.003a 0.8374-0.004a
WMD 0.935+0.001a 0.87040.003a 0.930£0.002a 0.83940.003a
WHD 0.932+0.002a 0.87140.000a 0.93540.001a 0.843+0.001a
GCK 0.94840.001a 0.88540.013b 0.93340.015b 0.84540.019b
10—20 GLD 0.951+0.003a 0.908=+0.004ab 0.9554-0.002ab 0.8814-0.005a
GMD 0.952+0.004a 0.920%0.003a 0.9664-0.005a 0.9044-0.005a
GHD 0.944+0.007a 0.91240.009a 0.9664-0.005a 0.90840.010a
HCK 0.933+0.008a 0.90140.002a 0.966+0.006a 0.89540.001a
HLD 0.92740.009a 0.90540.003a 0.976+0.007a 0.901£0.001a
HMD 0.924+0.005a 0.872+0.003b 0.94440.006b 0.85740.005b
HHD 0.926+0.005a 0.907+0.003a 0.9804-0.003a 0.89740.001a
WCK 0.911+0.009a 0.866+0.005a 0.9514-0.012a 0.8514-0.007a
WLD 0.910+0.010a 0.867=0.003a 0.954=+0.008a 0.85340.004a
WMD 0.90640.002a 0.860+0.004a 0.95040.003a 0.84040.005a
WHD 0.908+0.005a 0.862+0.005a 0.9494-0.004a 0.84740.006a
GCK 0.933+0.010a 0.898=+0.003b 0.9634-0.007b 0.8754-0.004b
GLD 0.929+0.009a 0.888+0.002b 0.9564-0.009b 0.86040.004b
200 GMD 0.940+0.009a 0.92440.005a 0.983+0.010ab 0.92340.007a
GHD 0.94040.012a 0.93240.005a 0.9924-0.008a 0.93640.005a
HCK 0.92540.010a 0.896+0.007a 0.9694+0.005a 0.890+0.005a
HLD 0.920+0.013a 0.896+0.006a 0.97440.011a 0.8874-0.008a
HMD 0.912+0.007a 0.855+0.005b 0.9384-0.004b 0.8334-0.003b
HHD 0.936+0.001a 0.90940.003a 0.970£0.003a 0.89840.003a
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3 W ®

3 BMER . SEREAASEEFE TSRS

T B9 i Rz

- AT ko DR KO R PR A I AR ik
B G 55 R Y TR LS AR KA R B 1185 2 342
i, AR IE R B, 3 ol B b S R - 27 B A [ R
WOF )G e m] ik vk & A ARk E TR
ol A A AT ok bk S T IR (p<20.05) , i
T 5 R v R R ) DU S I R R (p<20.05), D,
ZHNIWHE D, .D,/D, 5% ML A 2% 2%

(p=<<0.05), AW 2 B THe 5 , & € 50 5+ e iy P = ik
A B, X ST AR s R — 8. RN iz
TR R R W B ORISR R A e
Z R COE o R AR B s R
e L HE I S TR Bl B2 A 9 B Ak P ST, DA i A 4
A 22 5

- HEA LT SR 5 ) A AR e A g T
bR, R R R b R EEEH, 50
WORL 25 A T2 BURE S8 B P R 45 A8, AT 2 I 4 4 X 42
P HCPTRE 1 O 05T 3R A BILRR 1 = 4 3
23 A - M mT k2 AR T b R T AR e R
PR L5 e € RE J5UR i € RE ) b A LR O B 1
17% ,46% L K 108 % (p<<0.05) , {H i € #5 J51 + 3¢ ]
Tl 3 B, 3R A UE PR A B 2R R
F1hy B A , 7o S LRI - M R A A b B 5,
BB AR, — 5 T, AR AT HUAR & i BR ) T 4 1 1A
R L B B B ESEH o o5 — 7 i, Y KR
A P38 10 A BIL S 245 0 JO 0 o ik, R AT SR A 2 i i
Tl AT 3R AR AR AR 8 1% &5 A e 17 AR R g v, v 9E
FOF D, E BT T (p<<0.05) , & W] H
0.05~2 mm K ¥ 12 3% A1 R 4K Af i - <<0.002 mm,
0.002~0.05 mm fff A R4, B2 P R AR, 8 n 1 1 4%
Al . A T R R R S ) A g T
R AR Y A LR AR E 7R TR T A AL
B R B RR B AT B A 1o W B AR S e A R
P i b L OB S R 2 GO TP R R R L 1
ST R P SR A I T R B M R AT R AIE T 3 T
P L AN PR R | e 9 R K R € ) Hh SOC
55 KAH A D, 5 9 G 57, 328 B 32 14 52 ) 16 45 Bl
e 5 0t A8 A X A g m kot = A 5

- HE AR W AT D TR A ) — 3 AL v s
PR R S 0 B SR 50 6 = SR MILBK 1 TE B R 4 R 2L
A ZAE A W eT DL S oy 0 2 B R L A AT BL
Wy J5 3 5 7 5 - M ORE P AR e A R A ok
S D SRR WL AR Y . B, Bl 9 7 A
ARG B8 AR h R A5 E EEAEH] . AR
oAk S R BEE TR T BRI R
P RIT A M AT ol 2 DR B O P S R T BRI . A G
PR BT 2 B Bk R AE S R R FE R I K
D A8 5 B0FH 5C T A o 2 T 00 3R B A R A AR O
Ji PR T B R e S R 2 R A SRR )
b A6 R 1 5% ), A A AL A AR /N R AR
WYy A B A BB T FE R T A 4 SRR S5
ANFEE M, S B T plvdE B, BT DABCE P R AE S
K,D 85 I 1E M.



78 ESESR TS o 33 %
Cloy B I 5 A P e 7 1 AR T e A KL o £
sand | B A TR W A TR B R R L 2
oo oz mm S kLD TR SR B PR I R R
0.05~zsn8né l====ﬁn T B 55 R %%ﬁﬁ% f[f” T SRR R 1;% it
™ [ AU, o T A T A R g R e AR A B
Ve [ R e i b A ) B 2 T A BT A A WL R i
| o A H AT AR A PR T AR 3 R M 2
e e W 0 6 AT I 7 - ST Bl 24 05K % ik
PO Lo omom o von e o o o BB A B AT BLRR e I A B
FZTEEEQSERE™EER JEE , P T 45 B80T O X AN [ 5 4% T -4 3 ol e
O 2 Qna? 5
SS 4 32 FHTFLHWA MM RRBN
Vge AT % B )2+ HEC0—10 emD K Al D, {1 Bl
Clay < % T HETE W 5 T A2 VR 2 - (10—20, 20—30
it em) K il D, {25 F H0 25 10 1855, W12 4 e T
<0.002 mm PN R B i Y e 1 U O AR [R]— A 1 AT A
000z-0 D5mm B J52 R 9T o o T A AT L
s0c B2 2 VR BE R, BB 0.05~2 mm P SV -4
TP W | KR D, (2 T 10 505 22 i B 5 2 SR 2%
i e 001 % G 7 e AT LR i P
i - EEEE P, ELE P BT AR 2 0 6 U2 AT T 3
pC = — AP AR . AT AR 36 A L
FEEIEEEgEEZMEAR > AL P T AR S i A B 2 1 AT LR
287 A 0T O 22 2 A A B 19 A B
V&2 {6 26 AT i 1 L o i PR b 9 T o 2 A
g B /NT L SRR SR VR BE N, £ O
O — > AT L Bk (AN LA -4 SR ] 1) 86 5
sand [ W (T PR AR s T LRI T iR
o000z mm |+ BT R T: 5 e R B
oos-2um |l HE— B VAR . 535 e LM s B2 R O
N | JIE 4 480 25 5 3 D 28 4 4 O AR 8 0 - MO
T e 0 1 5 AR % 5000 £ 13 0 e 5 T 55
I [, -4 T o 25 T A 9 0 17 9
D e e w4 2% ®
SREEEEgERE¥AAE A5 20 % 7] K 0 55 R - B I A
S S [T 45T 4 0 2. 5 7 T, 36 P 8 50 75
Vge S ] R 0 I BT AT LR B AR
Il os~10 [ o.z~§4 [ -02~0 I -0.8~-0.6 FONF - AR EAE e, R, T 0 A A A
B 06~08 [ 0~02 [ -04~-02 [N -1.0~-0.8

[ o0.4~0.6 [ -0.6~-0.4
T+ RN AE p<<0. 05 K- I+ 8 3 A1 56 5 ++ 3R IR 76 p<<0. 01 /K- 14 B2
FHE o R IRTE p<<0. 001 7K LA 8 35 AH 56 o

6 A[E)ZEBE M+ A R E R A X S
Fig. 6 Correlation analysis of influencing factors of soil
erodibility in different types of grasslands
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