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Relationship between Soil Particle Size Distribution and
Soil Nutrient Distribution Characteristics in Typical
Communities of Desert Grassland
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(1 Science and Technology Department of Ningxia University, Yinchuan 750021, China; 2 Key Laboratory for Restoration and
Reconstruction of Degraded Ecosystem in North-Western China of Ministry of Education, Yinchuan 750021, China; 3 Breeding
Base for State Key Laboratory of Land Degradation and Ecological Restoration of North-Western China, Yinchuan 750021, Chi-
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chuan 750021, China)

Abstract:In order to define the relationship between the soil mechanical composition and the nutrient in
desert grassland, we studied four typical grassland communities in desert grassland of Yanchi Country,
Ningxia. We analyzing the changes of soil particle size distribution (PSD) and the nutrient content of soil

surface (0—5 cm), subsurface (5—10 cm), deep soil layer (10—15 cm) in different communities (Cara-
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gana korshinskii s Artemisia ordosica » Agropyron mongolicum , Stipa brevi flora). We also explored the
correlation of soil structure and soil nutrients. The results showed that: (1) soil particle size distribution
of four typical grassland communities showed a trend of normal distribution, and significant difference in
different communities(P<C0. 05). The content of particle size of 100—500 pm had a significant influence of
PSD. The different communities showed bigger difference than that of different habitats and different lay-
ers; (2) In addition to the total phosphorus(TP), soil nutrients decreased gradually with the increase of
soil depth. The canopy is greater than the plexus and showed a special “fertilizer island effect” in desert
grassland. And distribution characteristics of different communities showed: C. korshinskii>>S. brevi flo-
ra>A. mongolicum™>A. ordosica. The content of available nutrient was relatively higher and all commu-
nities reached the appropriate level; (3) Soil nutrient was significantly correlated with PSD. In addition to
the available phosphorus (AP), the soil nutrients were positively correlated with soil fractal dimension
(D). The particle sizes of 100—250 pm and 250 —500 um were signilicantly negatively or extremely signif-
icantly negatively correlated with the soil nutrients (P<C0. 05 or P<C0. 01). The clay and silt play a main

role in the process of organic and inorganic cement and maintaining a good soil structure.

Key words: desert grassland; soil particle size distribution; soil nutrient
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Table 1 Typical plant community sample area and the characteristics of vegetation

PR TN A R
Geographical position Shrub morphology
R A
S : N 4% 5o I 1 ssocia species
Community type g s i Eﬁ 5o 1 1f Associated species
Latitude Longitude Height/m Branch The crown
- -ong ght/ diameter/m area/m?
4% B E (Artemisia scoparia) | g T 5 (Cleis-
Caragana 37°43.27'N 107°21'E 1.2340.15 1.0840. 21 3.3940. 65 togenes chinensis) . W B T (Lespedeza bicol-
korshinskii or)
i [ ¥ ( Pennisetum centrasiaticum ), | Vb 3%
Artemisia 37°56.28'N107°1.45'E  0.512+0.12 0.56+0.08 1.45%+0. 23 (Salsola ruthenica) % 1t A #j ( Cynanchum
ordosica hancockianum)
gt vk T 1248 1 1 (Cynanchum hancockianum) i sk
Agropyron 37°57.66'N107°2. 51'E  0.43+0. 11 0.06+0.11 0.0339+0.65 R (Oxytropis aciphylla) ;# K T (Lespedeza

mongolicum

SR

o l son molTe
Stipa brevi flora 37°57.13'N107°7.79'E 0. 154+£0.08

0.075%0.01

bicolor)

B3k Hi COxytropis aciphylla) W K F (Les-
pedeza bicolor) AR IKTE 1E ( Convolvulus am-

mannit) JJ| ¥ (Salsola ruthenica)

0.06£0.02
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Different capital letters indicate significant differences among vegetation types (P<C0.05) in the same soil layer; Different normal

letters indicate significant differences (P<C0.05) among soil layers within the same vegetation type

Fig. 1 The physical and chemical properties of the soil under different vegetation types
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— i B AR AL AL
23 AEHEXRBVTIENZELTERSIXE
AT

3 WoR . BR AP LA FTA I ISR S +
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Table 3 The correlation coefficient between soil fractal dimension, particle size distribution and the physical and

chemical properties under the typical community type

A BLE% ol X A 2 A A
i ok SOC/(g/kg) TN/(g/kg) TP/(g/kg) AN/ (mg/kg) AP/(mg/kg) AK/(mg/kg)
T 54
Soil fractual = g SATE] i M i SATE] 7 M i M @ SATE]
Canopy Pleous Canopy Pleous Canopy Pleous Canopy Pleous Canopy Pleous Canopy Pleous
D 0.42 0.48 0.50 0.45 0.54 .50 0.18 0.51 —0.26 —0.05 0.23 0. 39
<20.01 pm 0.33 0.51 0.51 0.59 % 0.52 0.73 % % 0. 20 0.52 0.17 —0.03 0.09 0.49
0.01~2 pm 0.55 0.59 * 0.64 = 0.69 % * 0.63 = 0.79 % 0.37 0.59 * 0.06 0.09 0.25 0.57
2~50 pm 0.72 % * 0.28 0.71 % * 0.19 0.25 12 0.63 % 0.26 0.16 —0.32 0.69 * 0.46
50~100 pm 0.08 —0.26 0.02 —0.52 —0.13 —0.56 0.21 —0.30 0.16 —0.30 0.31 —0.19
100~250 pm —0.79 % * —0.42 —0.81 % —0. 36 —0.48 —0. 350 —0.67 % —0.41 —0.17 0.19 —0.68 % —0.53
250~500 pm —0.77 % * 0.38 0.83 % x 0.28 0.50 .37 0.67 * 0.32 0.17 0.27 0.66 * 0.48
500~1 000 pm —0.05 0.27 0.07 0. 36 0.65 % 17 —0.07 0.47 —0.04 0.76 % x 0.07 —0.07
1 000~2 000 pm 0.04 0.29 0.06 0. 38 0.59 % 0.18 —0.09 0.48 —0.05 0.77 % % 0.08 —0.06
2 000~3 000 pm  0.04 0. 30 0.06 0. 39 0.59 % 0. 20 —0.09 0. 50 —0.05 0.78 % * 0.08 —0.04

T A x o Z35l 7R 0,05 0. 01 KT 3 A ¢

Note: * and * * indicate significant correlation at 0. 05 and 0. 01 significant level, respectively
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AT 5 IX AUk VR i 20 X T s K 3 26 AR
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AR 2% S Uk ) DR VE A i T REN R R
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