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Table 1 Basic characteristics of grasslands under different management modes in Fuyun County
(hm?) (%)
DG (Ferula teterrima) (Artemisia frigida Willd) 567 20~ 25
(Primula malacoides) (Primula malacoides) ’
FG 5 a(2010— (Stipa capillata Linn) (Festuca rupicola
2015) Heuff) (Seriphidium terrae-albae) (Hetero-
pappus hispidus) (Festuca ovina) (lljinia- 10 56
regelii) (Leymus chinensis) (Londesia eriantha)
(Seriphidium sublessingianum)
(Astragalus ellipsoideus Ledeb)
SG - 16.2
ABG 20 70 (Ceratocarpus arenarius)
2 a (Convolvulus arvensis) (Salsolacollina Pall) - 28.6
(1970—2015 ) (Sphaerophysa salsula)
NG 4 21.25
3 3 IBM Statistics SPSS 17.0
2
Tyler
Wheatcraft’s!*®! 2.1
Vir<R) _ ( R; )P ) (USDA)”
" Rinax (0 ~2 pm) (2 ~ 50 pm) (50 ~
r R i Vr<R) 2000 um)3 2
R; Vv, DG
R FG SG
D[22,27—28] ABG
14 BERSHR NG
Microsoft Excel 2013
F 2 FREIFEHER HIERZ ARSI
Table 2 Descriptive statistics of soil particle compositions in different plots
(g/kg) (g/kg) (g/ke) (g/kg) Sk Kg
DG 687.03 30.81 605.41 747.68 —0.46 0.35
304.38 29.60 244.71 381.50 0.43 0.28
8.59 2.06 5.73 13.79 0.63 0.30
FG 611.48 26.56 565.58 627.73 -1.90 3.58
385.81 25.71 369.24 430.19 1.89 3.55
2.72 1.09 1.21 4.23 0.04 1.37
SG 551.73 56.14 480.13 627.63 0.22 -0.35
442.92 53.47 369.12 509.26 -0.34 -0.35
5.35 3.16 2.92 10.61 1.60 2.38
ABG 613.62 55.61 546.43 694.89 0.56 0.44
381.25 53.87 302.13 445.44 —-0.61 0.42
5.13 1.94 2.98 8.12 0.92 0.98
NG 736.15 41.89 693.09 778.20 -0.03 —4.93
262.11 41.51 220.08 304.24 0.00 -4.97
1.75 0.65 1.17 2.67 1.31 1.81

http://soils.issas.ac.cn



49

1246
gkg NG 736.15 g/kg
( 2 DG 8.59 778.20 g/kg
g/kg 13.79 g/kg FG 2.2
2.72 glkg 423 glkg SG ( 2
5.35 g/kg 10.61 g/lkg ABG ( 2A R*=
5.13 g/kg 8.12 glkg NG 0.9971 P<0.01) DG ( 2B)
1.75 g/kg 2.67 g/kg
DG 687.03 g/kg FG ( 20) SG ( 2D)
747.68 gkg FG
611.48 g/kg 627.73 glkg SG ABG ( 2E)
551.73 g/kg 627.63 glkg ABG 100 ~ 1 000 pm
613.62 glkg 694.89 NG ( 2F)
1000 £ ) 4@
900 } 2r
= »=-1.0192x +999.61 10
% 800 1 R?=0.9971 zg . |
700 f =
& <o
& 600 | Koy
500 F 2
400 L . - 0 e . .
0 200 400 600 0.1 1 10 100 1000
ki B (g/ke) $2(um)
14 r ) 4 (o)
12 f 12 F
=10 } _10 }
s S
= g8} 3 8t
R &
T 6 o6 -
T 4 F £ 4t
2 F 2t
0 = 0 f 1 i
0.1 1 0.1 1 10 100 1 000
AR (um)
4o m e
12 12+
10 t 10}
S S
= 8 = 8
R R
lm 6 F o6
2 o4t 24
2t 2
0 1 1 e 0 I—— 1 1 e
0.1 1 10 100 1000 0.1 1 10 100 1000
HEAR(um) 4% (um)
(A. B~F DG FG SG ABG NG )

2 HIRBUAFEFRIE S

Fig. 2 Texture characteristics and particle size distribution (PSD) of soils
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Sim 0.992(P<0.01)
NG
—1.000(P<0.01)
S, Sm CL Cl, Sip Siy ( 2
Sa,  Say( t m )
12 Cly  Sin St Sm Sa, S,

0.512( 3) Ci Si 0.555 0.995(P<0.01)  Say S,

0.884(P<0.01) ABG ( 3
Cl, Cl, Si NG

* 3 LTIERMFEEHEIRY

Table 3 Correlation coefficient between characteristic values of soil texture

Cl Sim St i, Si Sa S CI, Si Sa,
Cly 1 0.512 -0.639" 0.992" 0.553 -0.705" -0.730" 0.957" 0.781" -0.790"
Sim 0.002 1 -0.326 0.522 0.992" -0.653" -0.664" 0.507 0.856" 0.853"
Sam —0.427 -0.806" 1 -0.576 —0.424 0.879" 0.884" —0.462 -0.702" 0.700"
Cl, 0.998" 0.015 —-0.399 1 0.555 -0.661" —-0.689" 0.983" 0.767" -0.778"
Si ~0.044 0.988" 0.760" -0.036 1 -0.709" -0.724™ 0.531 0.904™ -0.901"
Sa —0.447 0.776" 0.996™ ~0.420 0.726" 1 0.995" -0.556 -0.852" 0.850"
S, —-0.479 0.781" 0.997" —0.453 0.738" 0.998" 1 -0.588" -0.881" 0.880"
Cl, 0.9917 0.031 —0.368 0.997" -0.025 -0.387 —0.422 1 0.717" -0.729"
Sie 0.854"™ 0.433 —0.125 0.844" 0.426 -0.161 -0.175 0.836™ 1 ~1.000"
Sa, —-0.866" -0.417 0.137 —-0.857" —0.408 0.173 0.188 —-0.850" ~1.000™ 1
Cly Sin  San Cl, Si, Sa, S,
Cl, Si. Sa. ABG NG
** - p<0.01 *  P<0.05 .
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Fig. 3 Profile distribution characteristics of PSD (mean and standard deviation)
(0 ~50 cm) SG
( 3A) 5 FG 0~30cm DG NG ABG
0~ 10 cm DG NG ABG FG (0 ~ 50 cm)

http://soils.issas.ac.cn



1248 49
(  3B) 0~10cm NG 0~10cm 30~
( 30) 50cm  D( 20879 1.999 8) FG 10~30
2.3 cm D(1.9459)
1) D 4 DG ABG NG D
5 0~10cm D (0~10cm ( 4 NG FG SG D
D 21550  10~30cm 30~50cm “v” 10 ~ 30 cm
20483 2.0560) DG D 4 FG 1.945 9(<2)
F4 FEBEEBRXTHORHEL D
Table 4 Fractal dimensions of PSD under different management modes
(cm) +
D R?
DG 0~10 2.228 8 £0.019 7 Aa 0.8427+0.0151
10~ 30 2.1723+£0.051 6 Ab 0.8650+0.0212
30~ 50 2.1537+0.038 3 Ab 0.8728+0.0195
FG 0~10 2.105 2 £0.045 4 Ba 0.8523+0.0127
10~ 30 1.9459 +£0.029 5 Cb 0.8569+£0.014 8
30~ 50 2.0351+0.062 5 BCa 0.838 7+0.024 2
SG 0~10 2.1592+0.0611 Aa 0.8393+0.0180
10~ 30 2.024 7+ 0.028 0 Bb 0.851 7+0.0270
30~50 2.078 3 £0.030 9 Bab 0.8403 +£0.018 8
ABG 0~10 2.193 8 £0.021 8 Aa 0.8300+£0.016 9
10~ 30 2.048 3 +£0.072 7 Bb 0.868 2 £0.025 6
30~ 50 2.0130+0.0312Cb 0.8642+0.0131
NG 0~ 10 2.087 9 +£0.039 8 Ba 0.8673+0.0159
10~ 30 2.050 3 £0.036 7 Bab 0.8727+0.0106
30~ 50 1.999 8 £0.026 7 Cb 0.8786 +£0.013 4
(P<0.05)
(P<0.05)
D )
(P<0.01 DG FG SG ABG 301
NG R 0.6771 0.6367 0.6739 0.7617 B Jiap B2
0.5625)( 4) 5 D
DG ABG NG (331 (13]
(P<0.01 R? 0.706 9 0.5499 0.890 [3.34]
8) FG SG (R 0.193 8 0.246
9) D FG SG [12.34]
(R 02392 0.2830) DG ABG [4.22]
NG (P<0.01 R’ 0.722 9 Wang %)
0.566 8 0.893 9) D
( 4F R*=009141 P<0.05)
[33]
3 5
[36-37] [38]
[3,5,20]
[19-20,22] [33]
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Particle Size Distribution Characteristics of Arid Grassland Under
Different Management Modes

QIE Yadongl’ 3 YANGJ ianjun1’3, SUN Huabin*, HE Xuemin®?, LV Guanghui2’3*

(1 Institute of Resources and Environment Science, Xinjiang University, Urumqi 830046, China; 2 Research Institute of Arid
Ecological Environment, Xinjiang University, Urumgi 830046, China; 3 Key Laboratory of Oasis Ecology, Ministry of
Education, Urumgi 830046, China; 4 Grassland Station of Fuyun County, Aletai, Xinjiang 836109, China)

Abstract: As one of the important physical properties of soil, particle size distribution (PSD) and spatial variation is of
great significance not only to the transport of soil solute, water and salt, but also to soil fertility status and so on. Based on the
grasslands (desert grassland, natural grassland, abandoned grassland, seasonal grassland and forbidden grassland) under the
different management modes in the northern Junggar and southern Altay Mountains, the texture classification and fractal theory
were used to study PSD characteristics of grasslands. The results showed that clay content in the study area was the lowest with
the minimum value of only 0.17 g/kg while sand content was the highest with the maximum value of 900.37 g/kg; PSD showed a
single peak, indicating that the soil is poorly developed; silt and sand contents showed significant negative correlation with the
correlation coefficient of 0.999 8 (P<0.01), suggesting that soil parent material and geographical differences lead to sand and silt
particles almost accounted all of the soils. Mean clay content decreased with the increase of soil depth in desert grassland, natural
grassland, and abandonment grassland, while no such tendency was found in the seasonal grassland and forbidding grazing
grassland. The fractal dimension of D in desert grassland is the highest, which may be because the shrubs, as dominant plants in
the ecosystem, can effectively slow down the process of reverse succession and extinction and had a certain effect in the
accumulation of fine particles; Fractal dimension D had significant correlation with and clay content of all soils and with silt and
sand contents of desert grassland, natural grassland, and abandonment grassland, whereas not with those of seasonal grassland and
forbidding grazing grassland. The above results showed that the interference of spring and autumn grazing on soil may exceed
soil bearing capacity, damage largely soil particles and hinder soil development, and the length of grazing transforming into
prohibition may determine whether the development of the soil is good or not.

Key words: Soil particle size distribution (PSD); Grassland management; Arid grassland; Texture triangle; Fractal analysis
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