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Abstract:In order to understand the soil grain-size characteristics of Nitraria tangutorum shrub in the des-
ert area,soil samples were collected from six depths (0—100 cm) under the shrubs at different succession
stages (developmental stage, stable stage,recession stage, severe recession stage) in Minqgin, Gansu Prov-
ince,from which the physical components of the soil grains and relative parameters were measured and ana-
lyzed. The results showed that 1) in developmental stage, the soil was mainly occupied by fine(accounted
for 50.04% —57.10% of the total)and middle sized(16. 05% —22. 03 % )sands,and in stable,recession and
severe recession stages,the soils were mainly occupied by fine (46. 71% — 64. 06 %) and very fine sands
(17.14%—29. 06%). 2) The mean grain size of the soil ranged from those of very fine, fine and middle
sands (1.92—3.17¢) ; the sorting coefficient ranged from better sorting to worse sorting (0. 69—1. 41);
the skewness ranged from negative to positive bias(—0. 141—0. 299) ; the kurtosis ranged from medium to

very sharp (1.01—1.99); and the fractal dimension ranged from 1. 665—2. 242, With the development of
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the shrubs, the mean diameter of the soil grain became smaller, and the proportion of fine particles in-
creased; the sorting coefficient underwent mdium-good, medium-poor-poor; the particle size frequency
curve became narrow. 3) From the perspective of vertical distribution,there was no significant difference in
the parameters of soil particle size at the four stages. In the 0—10 cm soil layer,there were extremely sig-

nificant differences in soil particle size parameters in different succession stages of N. tangutorum shrubs

(P<<0.0D).
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Table 1 Shapes,vegetation and soil characteristics of Nitraria tangutorum shrubs at different succession stages cm
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Table 2 Soil particle compositions in different succession stages of Nitraria tangutorum shrubs %
wgmn b B pr
om e qiy frh iy AL
KEWEB 0~10 0.6040.21C 2.2940.71B 18.4941.66C  57.10+3.43AB  16.05+2.15A  4.98+1.95A 0.4940.40A
10~20 0.26+0.26B 1.0740.96B 17.0840.63B  55.12+4,30AB  18.67+1.47A  6.95+3. 34A 0.8540.80A
20~40 0.27+0.25B 1.21+0.82B 15.1640.60B  54.33+4.91A 21.15+2. 1A 7.46+2,48A 0.434+0.17A
40~60 0.64+0.03A 2.6740.04B 15.034£0.10A  52.60%1.93B 21,3542, 11A  7.3240.79A 0.3840.20A
60~80 0.2940.09B 2.0740.23B 15.354+1.31B  50.04+1.69B 21.84+3.39A  9.69+0. 12A 0.7340.47A
80~100 0.112£0. 02B 1.6740.10A 14.94£1.11C  55.3041.89A 22,0342.52A  5.7340.05A 0.2340.01A
e B B 0~10 1.3240.08B 3.27+0.11B 24.0540.97BC  64.06+0. 74A 7.02+0.688B  0.2640,17B 0.01£0.01A
10~20 0.86+0.43AB  2.71+1.24B 24.04+1.30AB  60.25+2.17A 10.88+2.99A  1.18+1.05A 0.0940.09A
20~40 0.86+0.12AB  2.85+0.08AB  21.21+0.61AB  63.6142.63A 10.7042.488  0.7540.75B 0.0140.01A
40~60 0.7740. 24A 2.964+0.22AB  21.51+3.36A  61.85+2.33A 11.65+2.73B 1.16+0. 36B 0.0940.02A
60~80 0.4540.11B 1.68+0.46B 17.144+1.64B  62.08+3.90A 16.0040.97AB  2.3741.24B 0.2940.13A
80~100 0.60+0.35B 2.0040. 92A 17.53+2.54BC  60.2943.95A 16.48+4.24AB  2.98+2.18AB  0.12+0.09AB
IR P B 0~10 2.1940.36A  10.6742.95A 36.2944.03A  46.714+4.65C 3.2942.83B  0.84+0.42B 0.01£0.01A
10~20 1.8740.34A 8.46+2.58A 29.3546.13A  47.37+3.47B 9.11£6.32A  3.65+3.56A 0.2040.20A
20~40 1.447+0.26A 6.7442.43A 28.87+4.24A  52.54+4.94A 8.314+3.82AB  1.88+0.72AB  0.21+0.21A
40~60 0.95+0.07A 3,600, 28A 17.7040.50A  49.71+3.46B 18.8440.64A  8.68+2,64A 0.5240. 38A
60~80 0.90+0.20AB  3.65+0.56AB  20.4440.77AB  55.41+1.89AB  14.90+1.00AB 4.36+1.62B 0.3340.33A
80~100 2.3110.92A  13.84+7.19A 23.38+2.41AB  47.39+6.42A 11.9743.37B 1.124+0. 85B 0.00B
TEERMNE 0~10 2.194+0.06A 9.84+0.95A 29.06+2.25AB  50.9541.10BC 6.44+2.77B 1.3140.20B 0.20+0.15A
10~20 1.2940.22AB  5.0240.45AB  27.84+3.01AB 56.00+1.07AB 8.5143.71A  1.2940.66A 0.0640.04A
20~40 0.98+0. 16A 3.7740.46AB  23.2443.70AB  55.68+2.49A 10.8843.55B  3.98+2.44AB  1.47+1.36A
40~60 0.98+0. 15A 3.160.21AB  21.6642.37A  62.78+0.84A 10.46+1.89B  0.87+0.55B 0.0940.05A
60~80 1.33+0.35A 4.6840.88A 27.234+4.41A  55.13+1.57AB 8.8444.64B  2.68+1.65B 0.1140.08A
80~100 1.240.20AB  5.64%1.42A 28.81+3.36A 52,4942, 38A 8.9242.22B  2.80%0.52AB  0.09%0.06AB
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Fig. 1 Variations of grain size with the soil depth
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Table 3 Soil mean diameters of N. tangutorum shrubs at different succession stages pm
. + 2 HEE/cm
T B B
0~10 10~20 20~40 40~60 60~80 80~100
KE BB 2.4740.05Ca 2.3240.07Aab  2.28%+0.08Bab  2.3140.05Bab 1.9540. 29Bb 1. 9240. 20Bb
A B Bt 2.7840.03Ba 2.70+£0.08Aab  2.67+0.05Aab  2.66+0.09Aab 2.494+0.01ABb  2.48=+0.13ABb
2R B B 3.174+0.15Aa 2.8740.29Aa 2.88+0.16Aa 2.36+0.09Ba 2.55+0.04Aa 3.14+0.45Aa
U R B B 3.0040.04ABa  2.8340.10Aa 2.71+0.09Aa 2.68+0.07Aa 2.78+0.17Aa 2.84+0.12Aa

T [/l — B R [ I 5 71 3 5 A 1] 38025 9 B (s 38 2 i 2% 53 b 35 (P<<0. 05) . [dl — A7 N A /NG 57 B 36 78 O [ T8 B 1 ok 3 21 A 25 5 b 3
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Table 4  Soil sorting coefficients of N. tangutorum shrubs at different succession stages

‘ + ZWE /cm
T B B
0~10 10~20 20~40 10~60 60~80 80~100
KB b B 0.894-0.09Ba 0.944-0. 14ABa 0.9240.09Aa 0.9640.03Aa 0.9640.03Aa 0.81740.08Aa
A B Bt 0.6920.01Ba 0.83%+0.03Ba 0.72£0.05Aa 0.7420.02Ba 0.76=+0.07Aa 0.794£0.07Aa
3 B B 1.1540. 10Aa 1.17+0. 08Aa 1.0240.11Aa 1.0540.09Aa 0.99+0.08Aa 1.41+0. 32Aa
R B B 1.254+0.08Aa  0.9740.09ABb  0.85%+0.14Ab 0.734-0.02Bb 0.9240.06Ab 0.9640.07Ab
K5 ARAEEMBEBARDVIETIERESRE
Table 5 Soil skewness coefficientof N. tangutorum shrubs at different succession stages
. TR RE /em
TH B B
0~10 10~20 20~40 10~60 60~80 80~100
KE BB —0.10340.05Ca —0.141+0.05Ba  —0.109+0.02Ba  —0.08640.03Ba —0.03140.11Aa  0.04640.08Aa
o e B Bt 0.05940.01Ba 0.04940.10ABa  0.02340.02ABa  0.005+0.02Aa —0.04240.03Aa —0.015+0.04Aa
TR B 0.299740.03Aa  0.19320. 11Aabc  0.13620. 08Aabc —0.0974-0.02Bc  —0.02340.09Abc 0. 248=40. 15Aab

U R B Bt 0.298+0.01Aa

0.14540.09ABab 0.06340.04Aab

0.019+0.03Ab 0.0654+0.12Aab 0.040+0.09Ab
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Table 6 Kurtosis of N. tangutorum shrubs at different succession stages
T ZWEE/em
T B B
0~10 10~20 20~40 40~60 60~80 80~100
KE BB 1.09=+0. 08Ba 0.9940.01Aa 1.01+0. 04Ba 1.06=+0. 04Aa 1.01=+0.03Aa 1.04%+0.07Aa
TaE B 1.07=+0.01Ba 1.24+0. 20Aa 1.02+0.01Ba 1.0440.01Aa 1.01£0.02Aa 1.0340.03Aa
IR BB 1.9940. 06Aa 1.6740.30Aab 1.584+0.27Aab  1.0540.05Ab 1.2940. 18Aab 1.45+0. 25Aab
J T R B B 1.9840.06Aa 1.5740. 25Aab 1.2340.17ABb  1.0640.01Ab 1.4040. 29Aab 1.3940. 21Aab
®7 AEAEBEMEARNDHELESTRESY
Table 7 Fractal dimension of N. tangutorum shrubs at different succession stages
+ 2R E /cm
TP B B
0~10 10~20 20~40 40~60 60~80 80~100
KE BB 2.049740.07Ba  1.839+0.15Bab  1.66540.06Bb  2.09040.01Ab  1.93040.01Bab  1.87840.02Bab
o B B 2.19240.01Aa  2.075+0.11ABa  2.119%+0.03Aa  2.082+0.06Aa  2.013+0.05Ba 2.024=+0. 11ABa
IR P B 2.2424+0.02Aa  2.2234+0.02Aa 2.1914£0.02Aa  2.1484+0.01Aa  2.124=0.03Aa 2.228+0.06Aa
7 R B B 2.23940.01Aa  2.176=+0.03Aa 2.14740.02Aa  2.140+0.02Aa  2.176=+0.03Aa 2.17040. 02Aa
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