% 33% Al oo o 4R 20254 4 A
Vol.33 No. 4 ACTA AGRESTIA SINICA Apr. 2025

doi:10. 11733/j. issn. 1007-0435. 2025. 04. 010

SIRMEK 2, IV, EAR, A TR IR € 5 ) N W) R T 2R SRR AR 4 B R AR (D], RUb AR, 2025, 33 (4) -
1106—1113
AN Hai-tao, SUN Cai-cai, DONG Quan-min, et al. Characteristics of Soil Particle Size Fractals under Different Graz-
ing Regimes in Alpine Meadows of the Tibetan Plateau[J]. Acta Agrestia Sinica, 2025,33(4):1106—1113

EReEREEEAARMBARXTLENERES
72 45 1iE

A, DHH, EARY, ARE S, A LF N, Zm Y, RAe
(L. Pl R A e = VLIRS 5 e ORI M R S 80 %, 9 74T 8100165
2. MR R 3 O R B 75 V0 A v 2 M T R B S &, I P T 810016)

T AT S0 3Ok 7 8 R R R T ) b ORLAR B R R, AT S8 SR T 00 T8 L, 06 TR G e S e S 2 X 4
T T 2 2 B0 OGBS A P 2 R 3R A TE O S BIF S e %, AR R OB R BE A R T R MR AR
(LA G O) S e T =1 s A S 0 R N & O W L DA 2 O N D5 G W e b = 2 U N RS
Oy AT o A5 R W A R M A S RTORE 25 0 X LUOBYRE | 4IRS R R AN RS R A T DR A B0 B i (49. 306~
67. 2900, M Bki (26. 190 ~40. 820, FRL M AR 0 B AR (5. 000 ~10. 0260 o HE A% JBF 1R O RE 3l 4 J2= 1 ML 2 0
kB A B v TR A R B RO T A A IR T A A B A S A R i R
B P AR RS R R R HLBR 2 IE AR OC , SRR R UG . R b AT B UBOR T, T RS TR 7€
A A A BT YR A5 ST LR b SRS B9 2 20 S0 A, AR AR B T AR o R R

SRR AR <3 T i D5 AT s e R 2 A 5 B B O3 4 R

FES2£ES:5812.2 X FRIRAG A XEHS :1007-0435(2025)04-1106-08

Characteristics of Soil Particle Size Fractals under Different Grazing Regimes
in Alpine Meadows of the Tibetan Plateau

AN Hai-tao"*, SUN Cai-cai"?, DONG Quan-min"*, YANG Xiao-xia"*, LIU Wen-ting"*,
WANG Xiao-1i"*, ZHAO Xin-quan"*
(1. State Key Laboratory of Plateau Ecology and Agriculture in the Three River Head Waters Region, Qinghai University, Xining, Qinghai
Province 810018, China; 2. Animal Science and Veterinary Medicine of Qinghai University, Xining, Qinghai Province 810016, China)

Abstract: To evaluate the impact of grazing practices on soil particle size distribution in alpine meadows of the
Qinghai-Tibet Plateau based on fractal theory, four grazing practices were carried out: yak grazing, Tibetan
sheep grazing, mixed yak and Tibetan sheep grazing, and no grazing. Soil particle size distribution was mea-
sured using a laser particle size analyzer, and the responses of soil particle composition and fractal characteristics
to various grazing practices were analyzed to reveal spatial distribution patterns of soil particle sizes under differ-
ent grazing regimes. The results showed that soil particle composition in all sample plots was primarily com-
posed of silt, fine sand, and very fine sand, with sand particles accounting for the highest volume fraction
(49.3%-67.2%) , followed by silt (26.1%-40.8%) , and clay representing the lowest fraction (5.0%
-10.0%). Surface soils in mixed grazing plots of yak and Tibetan sheep displayed higher fine particle content
and single fractal dimension but significantly lower bulk density compared to other treatments. Correlation and
principal component analysis revealed that the single fractal dimension was significantly positively correlated
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with clay, silt, and organic carbon, while exhibiting a significant negative correlation with sand. In conclusion,
at moderate grazing intensity, mixed yak and Tibetan sheep grazing in alpine meadows of the Qinghai-Xizang

Plateau can promote uniform soil particle distribution, maintain stable soil structure, and improve soil texture.
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Table 1 Grazing experiment design

e B 25 Bk S ek NS TR UNES 3
Number Number of ~ Area of plot/  Number
Treatment . 5
of yaks Tibetan sheep hm* of plots
MG 1 2 0.43 3
SG 0 2 0.17 3
YG 1 0 0.26 3
NG 0 0 0.05 3
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Soil texture of sample plots
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Fig. 2 Soil particle size composition under different grazing treatments
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Note: Different lowercase letters in the graphs indicate significant differences between grazing practices. The same as below
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Fig.3 Soil particle size distribution frequency curves under different grazing treatments
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Table 2 Fractal dimensions of soil particles under different grazing treatments
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10~20 cm 2.5540.01 2.62+0.01° 2.57+0.01° 2.70+0.01" 0.014 <20.001
20~30 cm 2.45+0.01° 2.45+0.02° 2.49+0.01° 2A49i 0.02" 0.001 0.255
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Fig.4 Effects of different grazing treatments on soil physicochemical characteristics

) P<<0. 05, %3 /R P<<0.01

Note: * represents significant impacts, ** represents highly significant impacts
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Table 3 Correlation between soil fractal dimension and soil texture with physicochemical properties
FD Clay Silt Sand TN SOC TP pH BD

FD 1 0.717 0.85™ —0.93" 0.06 0.34 0.20 —0.11 —0.24
Clay 1 0.40" —0.64" 0.20 0.41" 0.14 0.13 —0.23
Silt 1 —0.96™ 0.06 0.30 0.07 —0.21 —0.31
Sand 1 —0.11 —0.38 —0.10 0.14 0.33"
TN 1 0.08 0.15 —0.32 —0.27"
SOC 1 —0.04 —0.05 0.51
TP 1 —0.03 —0.01
pH 1 0.22
BD 1

L FD R 3 T8 4E 50 Clay RR Bk Silt R #bz . Sand 2R 0k . SOC Fm A PLAK TN FRm £ R TP %x H 48 BD

FR AR {05 P<<0. 05, *#ft 3% P<<0. 01

Note: FD represents soil fractal dimension, SOC represents soil organic carbon, TN represents soil total nitrogen, TP represents soil total

phosphorus, BD represents Soil bulk density; * represents P<<0. 05, ** represents P<<0. 01
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Fig. 5 PCA analysis of soil texture and physicochemical
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Table 4 Loadings and explained variance statistics for PCA variables
PC1 PC2 FEAE{H Eigenvalue 2% 5% H 4> I Percentage of variance/ % 211 H 43t Cumulative/ %
REIPIEAERCFD 0.51 —0.09 3.50 38.87 38.87
Fi ki Clay 0.38 —0.22 2.13 23.64 62.51
WKL Silt 0.48 —0.03 1.11 12.37 74.89
fib#i Sand —0.52 0.09 0.89 9.87 84.76
2% TN 0.01 0.64 0.71 7.89 92.65
HHLER SOC 0.13 0.58 0.49 5.43 98.07
AW TP 0.11 0.16 0.12 1.31 99.38
pH —0.10 —0.30 0.06 0.62 100.00
+ 8% E BD —0.24 —0.27 0.00 0.00 100.00
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