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Effects of Two Typical Protection Forests on Particle Size Characteristics of
Surface Soil in Sandy Land in Qehan Dry Salt Lake
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Abstract: [ Objective] The aims of this study are to investigate the soil mechanical composition and ecological
effect under the protection forest of sandy land near Qehan Dry Salt Lake, and to provide scientific and
technological support for local protection forest construction and sandy land management. [ Methods ] The
soil samples of 0—20 cm were collected in inter-belt, root neck and under canopy of two protection forests,
Tamarix chinensis and Haloxylon ammodendron on the southern edge of Qehan Dry Salt Lake. The
mechanical composition of soil samples was measured by laser particle sizer. And the average particle size,
standard deviation, skewness, peak state and fractal dimension were calculated and analyzed. [ Results |
(1) The soil mechanical composition is mainly composed of sand particles, compared to bare sand (CK), the
total contents of clay and silt increased by 5.19%, 0.59%, 20.44% and 1.53%, 3.93%, 4.32% in Tamarix
chinensis and Haloxylon ammodendron (inter-belt, root neck and under canopy), respectively, with the

most pronounced performance under canopy. (2) Soil sort ability was poor under shelterbelts, with a positive
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skewness towards a narrower tip; the fractal dimensions was between 2.13 ~ 2. 70, higher under both

shelterbelt canopies than between strips and root necks, and the overall particle size tended towards finer

particles compared to CK. (3) Soil particle size frequencies revealed low slopes at all locations in the

shelterbelts, indicating that the particle size class richness of both shelterbelts was better than those in the

control. [ Conclusion] The particle size parameters and sub-dimensional values reflect the improvement of the

local sandy land by the two protected forests, with the trend of fine-grained soil under the red willow

protection forest more obvious.

Keywords: Qehan Dry Salt Lake; protective forest; Tamarix chinensis; Haloxylon ammodendron ; granularity
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Table 1 Soil particle composition of different soil depths under tree species %
e R B i P , \
3| W /em i nwp hip ik B
0—2 0.75+£0.12Cb  1.73£0.11ABb  0.28+0.01BCc 0.95+£0.04Ac  11.584+0.65ABCc 64.73£0.68ABCa 19.92+0.80BCa
- 2—5 0.58£0.04Cc  1.29£0.08Ch 0.2940.03BCe 1.1920.07Ac  12.24£0.75Cc 66.04£2.22Ca 18.2942.12ABa
5—10 1.11£0.06Ba  3.27+0.42ABa  1.19+0.06Ba 8.86+0.45Ab  50.02+1.12Ba  32.83+1.39ABb  2.73+0.80Bb
10—20 0.75£0.07Db  3.39£0.48BCa  0.99+0CDb 11.04£0.24Aa  46.33£0.22Db  32.69+0.43CDb ~ 4.81£0.17Bb
0—2 4,4540.77DEa 10.15+0.58Ba 0CDEb 0Ad 0BCDd 30.344+2.31BCh 54,70+ 1.27DEa
. 2—5 0.57£0.33Ca  1.90+1.02Cb 0.3940.17Ch 2.614+0.21Bb  10.40+1.17Ca  52.524+0.48BCa  31.47+0.95Bb
EH 5—10 3.54%3.23BCa  6.83+4.37Bab  0.07£0.01Cb 0.87£0.47Ac  1.924+0.19Cc  52.97+3.54Ba 34.104+3.71BChb
10—20 1.99+£0.93BCa  4.22+0.72BCb ~ 0.70£0.27BCa ~ 4.27£0.21Aa  5.99£0.36Cb  55.10£0.70Ca 27.6441.60Bc
0—2 1.374£0.42Ba 3.1440.44Ca 0.0140.02Ch 0.69£0.10Cc  2.6520.46Cc  61.0720.92Cb 30.90£1.35Aa
, 2—5 2.01£2.04Ba  5.10+4.10Ba 1.66+1.11Aa 6.9840.86Ba 5.65+1.03Bb  47.24+4.71Bc 31.18+1.91Ba
EHRE 5—10 0.52£0.13Aa  1.29£0.09Da 0.5140.13Bab 2.17£0.66Db  12.51£0.40Ca  68.4310.87Aa 14,50£0.27Ac
10—20 0.5240.13Ba  1.29£0.09Ca 0.5140.02Db 2.17£0.07Eb  2.594+0.14Bc  61.12£1.19CDb  28.13+1.38Ab
0—2 6.00+2.43Bb  18.13+4.51Ca 0B 0.00+0Ch 0.014+0.,01Bb  40.46+5.13Ba 35.23+1.92Aab
o 2—5 5.46+£1.08Db  13.15£0.95Ca 0A 0.04+0.02Fb  1.5840.33DEa  42.45+0.34Ba 37.06+£2.06EFa
M 5—10 5.07£2.42Bb  15.49£4.20Ea 0D 1.13£0.66Ea 1.36£0.37Ea  39.56t4.44Aa 37.1342.94Ca
10—20 10.9240.92Ba 20.39+3.24Da 0E 0.06+0.,08Fb  0.90+0.57Ca  36.45+1.22Ea 31.0940.64Ab
0—2 3.46+2.54BCa  8.00+4.62Ea 0Dc 0.55+0.24Ec  10.754+0.37Cc  45.69+3.84Bb 31.3943.66Aa
X 2—5 0.6640.08Bb  1.72+0.01Cb 0.1840.05Db 0.91£0.15Ebe  8.4840.35Cd  62.50+2.11Aa 25.4442.28Eb
il 5—10 0.68£0.10Ab  1.44%£0.06Eb 0.2840.07Db 1.38=0.01Eb  14.40£1.04Db  64.29%1.13Ba 17.4740.44Cc
10—20 0.86+0.15Aab  2.20+0.14Eb 1.06+0.08Fa 10.10£0.47Ga 34.88+1.52Ca  39.3842.00Dc 11.4740.75Bd
0—2 4.33+3.14Aa 9.22£5.08Da 0.010.02Ac 0.620.47BCd  12.670.84Bd 44,56 5.48Bb 28.4141,44CDa

25 0.87+£0.21Ab  1.94£0.15BCb ~ 0.47+0.04DEb  3.70£0.19Db  27.29+0.99Ab  50.14%1.20BCab  15.49+0.38Bb
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10—20 2.55%0.44Fab 2.50£0.09Ba 15.93+0.24Aa  37.30£0.25Db  28.18+2.63Cc 7.77+2.69Ec
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Table 2 Soil particle size characteristics under different shelter forest species

W/ E RREE/com CFHRR/O A o A 22 i JEE U7 43 T8 A
0—2 0.372£0.02Db 0.5620.02Cb 0.27£0.01 Ea 1.174+0.03Bbc 2.21£0.03Aa
. 2—5 0.39£0.02Ch 0.53£0.01Bb 0.21£0Da 1.0920.03Dc 2.16£0.01Ab
K 5—10 1.21£0.04Ca 0.87+0.Da 0.2340.03 Ea 1.63+£0.14Ba 2.2240.01Aa
10—20 1.734+0.01Ca 0.92+0.06Da 0.12+0.04 Eb 1.334+0.12Bb 2.160.01Ab
0—2 0.05£0.67Ca 1.594+0.87BCa  0.05£0.90BCa 8.864-1.75Aa 2.60+£0.03Ba
s 2—5 0.27+£0.02Da 0.6720.05Ca 0.47£0.03CDa 1.694+0.27Bc 2.18+£0.11Ac
CLA R 5—10 0.12+1.31Ba 1.5241.39Ba 0.54+0.27Ba 7.34+2.35Aab 2.53+0.15Bab
10—20 0.38£0.09Ca 1.4740.42BCa  0.66£0.09Ca 4.97+£2.35Abc 2.40£0.09Bbc
0—2 0.13£0.02Cb 0.56+0.11Bb 0.35£0.05BCbc  2.094-0.51Aab 2.37£0.05Aa
. ; 2—5 0.6040.25Ca 1.67+0.65Ba 0.76 +0.09Ca 4.5040.30Aab 2.4040.17Aa
CL 5—10 0.44+£0.01Da 0.57£0.01Cb 0.29£0.01 Ec 1.28+0.02Bb 2.13£0.04Ab
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Fig. 2 Frequency distribution curves of particles in different soil layers
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