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Fig. 2 Triangulation of grain size distribution of different ecosystems
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Table 2 Statistical analysis of fractal dimension fractal dimension of soil particle volume

SitHE + 2B /em HilF =42 e 1L T A e L
0~10 2.57 2.67 2.69
10~20 2.66 2.73 2.7
R 20~30 2.61 2.74 2.72
30~40 2.65 2.73 2.68
40~50 2.67 2.77 2.88
0~10 2.17 2.45 2.46
10~20 2.04 2.32 2.31
SN E 20~30 2.2 2.33 2.29
30~40 2.26 2.28 2. 24
40~50 2.02 2.29 2.37
0~10 2.49 2.53 2.57
10~20 2.48 2.53 2.55
¥ifE 20~30 2.46 2.5 2.54
30~40 2.45 2.51 2.53
40~50 2.41 2.5 2.55
0~10 0.3 0.3 0.03
10~20 0.5 0.5 0.3
5 R 20~30 0.4 0.5 0.4
30~40 0.4 0.5 0.4
40~50 0.5 0.6 0.4




38 GRASSLAND AND TURF (2024)

Vol. 44 No. 6

y=0.1491n(x)+2.207

y=0.127In(x—0.542)+1.98

y=-0.002 9x+2.5835

4 2 2_
2477 R’=0.713 o . ® i; Ro0.50 ° .. 27 . R=0.4509
é\/ 2.6 S ] = 2.6 B
§ 2.5 § 2.5 ] ﬁ 2.5
R 24] 2 2.4 £ 24
2.37 2.3 |
;2 7 & 2 & 23
£ 2.2 g 2.2 H—}é-é 22 . o o
2.17% = 2.1 = 214 .
2.07 2.0 2.0 . °
0 24 68 101214 1618 0 20 60 80 100 0 20 40 60 80 100
HRL/% Wk L%
4 BEREESRELTENEI TETNERI HEHNZ T
Fig. 4 Effect of soil particle size on fractal dimension of soil particle volume in picea crassifoliaecosystem
] y=0.156 8In(x—0.176)+2.196 1 y=0.0055x+2.523 . y=-0.004 3x+2.694 3
2.8 R'=0.9954 2.8 R’=0.823 ° . ’ ; R’=0.9182
g 2.7 g 2.77 @ 2.7
=961 £ 2.6 & 2.6/
B 2.5 B 2.5 N 2.5
& & &
K 2.4 &K 2.4 = 2.4
® = ¥
2.3 2.3 2.3
2 224 224 ; ; ; ; ‘
0 2 4 6 8 1012 14 16 18 10 20 30 40 50 60 70 80 90 0 20 40 60 80 100
HRL/% KR/ % k%
E5 SUENAESRSETENEI TIERMNERS HEHNZ G
Fig. 5 Effect of soil particle size on fractal dimension of soil particle volume in alpine shrub ecosystem
5od  ¥=0.125In(x-0.854)+2.289 2.8]  y=0.135In(x-6)+2.016 2.8 7 y=—0.003 1x+2.629 5
5gl  E=0.981 27 a7 ¥ KE07795
a = a =)
5 2.7 . ﬁ 2.6 § 2.6 1
22 S 2 2 25
& 23] S 24 S 241
E 24 B B
® = = |
= 2.3 2.3 2.3
L]
2.2 2.2 2.2
0 5 10 15 20 25 30 0 10 20 30 40 50 60 70 80 90 0 20 40 60 80 100
Hki/% BHRL% BRLL%

Be BUEMESRGTENE T EFNERIEERNZ N

Fig. 6 Effect of soil particle size on fractal dimension of soil particle volume in alpine grassland ecosystem
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Table 3 Correlation between soil water storage performance and soil particle size and fractal dimension in

picea crassifolia ecosystem
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Table 4 Correlation between soil water storage performance and soil particle size and fractal
dimension in alpine shrub ecosystem
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Table 5 Correlation between soil water storage performance and soil particle size and fractal dimension

in alpine grassland ecosystem

FHK R bR EIE A R ki ViwiZ %
R/ (geem ?) 0. 64 1. 00%** —0. 75%* 0.01
LB EE/ % —0. 30% 0. 40%x* 0.23 —0.23
KR/ Y% 0.17 —0.04 0.10 —0.01
K 4t /mm 0. 65%* —0. 74 0. 33* 0.16
MAE K/ (thm ?) —0.04 —0.04 0.08 0.16

A R R KL D ok 5 A IS X - UL 2
SR AR AR AE — 2, BB 0 > 0k > ok . AT
RS ARG LT E R AR e Ry,
PEAT S BTRD D e (HR [ AR 2 AR G T A T
ZE 50, LN A R G R SRR & B B
et CA WU R AR A B R E T
S T AT O, v A R e 2 £ R AR E 1 AT 2R TR Y
TR, e 0 - PT b e Oy, A AT K R AR
{E A S i 220k B v 1 o DA AR 25 2R 4 ot A A2
A, R BURJE W I A0 2 LR A JE R R R A i L
e AR 35 2R 8 SRR AR S R R AR, T A AR B A
T EMNES RS LR H . X ] g A
s L HEAE TR 2 S R s ok . 5 b AR R
AT L NI 4 4T R BE g 3 S e L AR AL Y
HARTE TR R L0 AR 2 R GE R R4 X T IX

SR R R

- S ORE (R AR JE A KOnT DUAT R 2o 45 1
AR AR S, R 5 R R, 0 T R R(EDBOR 3R AE T
B 45 R RS SE  RE AIE 5 0 R, o R 4R B
/N FRAE T - 45 K 3 0B B R AR AR BT
KIS RGAE 0~50 em + )2 LR % + 248 % D
(ELZAE /N, Ul BBl 2 28 % S e b B 2 X
15 5T A1 HORE o A o W 2 — B EE R
FEARW], RN D E S R AR AR T & B
RO DG 6 & A SCHR JEE BE K T D KL AR
KL, 3% 5 A BIE 58 25 R AL, Ul B T G A 4 5 g
TOURE R AR 20 T2 2 BT LU o Ak /D i B0AS [ AR 285 &
Gt LR ARRAAE o (HIE 2k X/ U 18] AR S R G4y
TR 70t 42 B, B0 T2 A B0 A [] AR 25 &R B8 0 3
PR o g Ll P A B 1 kL2 55 73 4E 508 A



40 GRASSLAND AND TURF (2024)

Vol. 44 No. 6

KM IR G LT 1 = A2 R Ll R b R S B A DG (R?
=>0.8) o it W 4 3 OB 1A FR 23 JE 2 BN i Ll HE AR
BRGA R FRAEVERT X AT 5872 Ky w13+
BERVRL T E R, AR PR X — H AL R AR S R
GEVCA Y R AL IR B3] AR BOR ROk B
TEARSG o BT LA 3 T8 4 ot T Rk & & v L R
A ) BT AR SRAEAE ] . 34, BRI GUR
I EE UK RE ) B A R R 0 DG IR M AS B Y ke i
ZEKEIR D T IEAEMALLBENE N ESRSE
4 - R AR 52 A 5 K

4 Zie

AR ZE A L e b RN IR T S 2 L
FEON 1L R A S R G R AT A U
- R R R LA T SR B0 1T 1A 56 R 4R 9T R HEE K
PERE X AR o A5 R 458

Dﬂﬁ&%iﬁhdi%ﬁﬁﬁ&ww%m%
Sy T R R 0 ORL R R R 2 5 B M 32 B D —
%iﬁ%ﬁﬁﬁ%hﬁ@z%ﬂ%ME%i%ﬁm
52 o T 25 1L VR A I R A A 2

2) mIVENAE S RS H RN & i  HoA R
%h# e AR VTR BE 24 AL Z A R 8 K, R

B A B 7E i X A Ll A A S R S IR
Bi%ﬁmmﬁmi%hm%o

3) 5% 2 B 4 HE MR 40 T 4 400 Jin il T R AE
THEFR G REENESRS

4) BRI 25 RS R Ge 0y R AN o3 4E B
& K AE 5 e Y 8, AN [R] 35 7K 4 A AN TR AR S R S 1Y
AH S M FIURE O AR BEAS ], {498 25 o 4 8 S L B
XF 25 IS R G b HERL AR R 4 JE 4 B0 52 e B
i P

BETH:

(1] BT, 28 . T3 54 REE AR L b DX 90 A48 £ X 1z 30 1
W[ T]. M PR, 2022,77(5) 1 1138—1152.

(2] =W, &)@, ER S ARE I IR e /AR S
oM RO gy BT [T]0 K £ OR R B 5, 2022, 29 (5) -
100—107.

(31 AR E . B3 L 1 25 A2 A 1) A A X S0 A8 Ak 1 1

3 5 4 1 ?E[D] 2N 22K, 2022.

(4] JATJT G 5525 W 0 2% . 3 a0 U5 XA [ 3 Ak 7 g JE

%i%%ﬁﬂﬁ[]$ﬁ5¥ﬂj%&@2&ﬂ&

(5]

[6]

[7]

(8]

[13]

[14]

[15]

[16]

[17]

GEAE, BN, E A R R ) 55 R Oy SO0 4
BB A2 oy e AR AR B RE W [T]. A 25544, 2022, 42 (5)
1716—1726.
Cao P,Niu X,Lv S Q, et al. Fractal characterization of soil
particle—size distribution under different land—use pat-
terns in the Yellow River Delta Wetland in Chinal J]. Jour-
nal of Soils Sediments,2014,14(6):1116—1122.
Huang Y Y,Jing Y D, Bei M, et al. Short—term effects of
organic amendments on soil fertility and root growth of rub-
ber trees on Hainan Island, China[J]. Journal of Forestry
Research,2020,31(6) :2137—2144.
MO S B R, A =L IR M XOR [RLR AR R B
FEH MBS R AR M [T]. RS R 2023, 43
(2):85—91.
PG SRR S, T i, 45 7 B AR O U S 9 A N
N AR i R R AR S I AR AR [T R AE 4, 2021, 30
(4):34—45.
JEHE, SCETIR AR A B T OB R [ 35 A TR
e J3E M A S MORE AL S SRR [T ], K R R R RS
2017,24(2):84—88.
R, TR AR L R R UK 4R 23 ] R R AT 5
[T]. B3 5358, 2000(4) : 263— 265
Wang L, Yang R ,Zhang S, ez al. Fractal features and in-
filtration characteristics of the soil from different land uses
in a small watershed in a rocky , mountainous area in Shan-
dong Province[ J]. Journal of Forestry Research, 2020, 31
(3):1017—1024.
PRI RSk T 55 R LR AR S TR Al T 5
@R AE [ T]. £ AR, 2009,46(1) : 30— 36
XUHIGE , 258, 5B, 45 AR 3 (L ZR 78 B oA [l o f7) )32
AR SATTELT ], Z M2 4 CH SR B2 R , 2020,
56(6):724—732.
BRFEF ok RIE L @ &L 5 BHRID U R T AR N TR
A R AR o AT R AR [T]. T 5 X M B, 2020, 43 (4) -
1051—1058.
FRGE S A e TR L O Y A RR S0 TR Ak R
1 A A oy A (T). A R, 2005 (4) -
545—550.
YO R B WRHT 45 B e JA I e X
V& £ 1k 12
1224—1234.
S poet, R SCAE L AF AN IR R O T R
WEAR 53 JE A E —— LS 74 M R/ 3 3R A2 S ] [T
TE K AR FEREE ,2022,20(1) : 25— 32.
BB BT L AREE I X RN Bl R AR
AR AELT]. K R AR FFBESE, 2020, 27(2) 42— 47.

T ¥
TR T]. TR X B, 2022,45 (4) .



a4 ol B 5 O BE 2024 4F 41

[20]  XUREHK . AT T DA XT3 A R R K AR 3 38OR B cators,2022,135—136.
FelJ]. WR A F T, 2009(6) : 50— 52. [22] #ERAS EFW, T/NE. B FED TG EA R L F
[21] Dian Q, Du Y, Li Q, et al. Impacts of alpine shrub— A 4 HEBOR A R R AR [T ], K £ R FRAF ST, 2022, 29
meadow degradation on its ecosystem services and spatial (3):43—48.

patterns in Qinghai— Tibetan Plateau[ J]. Ecological Indi-

Soil particle size distribution and fractal
characteristics of different ecosystems on
the southern slope of Qilian Mountains

ZHANG Qian"*’, YUAN Jie*”,CAO Guang-chao®”*,YAO Hong-yun’, LI Xiao-yan’
(1. The college of life and geographic sciences , Kashi University, Kashi 844008, China ;2. Key Laboratory of Ti-
betan Plateau Land Surface Processes and Ecological Conservation (Ministry of Education) , Qinghai Normal Uni-
versity, Xining 81008, China; 3. Qinghai Province Key Laboratory of Physical Geography and Environmental Pro-
cess,College of Geographical Science ,Qinghai Normal University,Xining 81008 , China ;4. Academy of Plateau
Science and Sustainability , People’ s Government of Qinghai Province and Beijing Normal University , Xining81008,
China;5. Faculty of Geographical Science, Beijing Normal University , Beijing 100875, China)

Abstract: [ Objective] In order to explore the soil particle size distribution and fractal characteristics of different
ecological system on the southern slope of Qilian Mountains, and to provide scientific basis for regional soil and water
conservation. [ Method] Picea crassifolia, alpine shrub and alpine grassland ecosystems were selected as the research
objects. The laser diffraction technology was used to determine the soil particle size composition. The regression rela-
tionship between soil particle size and volume fractal dimension was fitted. The soil particle size distribution and frac-
tal characteristics were analyzed , and the effect of soil water storage performance on it was explored. [ Result] 1) The
soil texture of each ecological system was mainly silty-sandy loam with clay components. The grain size frequency
curves of picea crassifolia and alpine grassland were bimodal, but the alpine shrub was multimodal,among which grain
size composition was complex. 2) The correlation between soil particle size and volume fractal dimension of each eco-
logical system was clay = sand > silt, and high correlation was found in alpine shrub. 3) Different ecological system
were affected by different water storage indexes, but the influence of soil bulk density and total porosity was universal.
[ Conclusion] The alpine shrub ecological system in the study area has a better soil and water conservation effect, but
shows a trend of degradation, so the protection should be strengthened.
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