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Abstract: [ Objective] The coastal area of the Yellow River is one of the areas experiencing the most severe
soil and water loss. The soil moisture and vegetation community characteristics of riparian-sand-fixing forest
belt in sandy areas were studied under different zone spacing., and the belt spacing under the optimal
allocation mode was determined in order to provide the basis for the construction of row and belt afforestation
of riparian sand-fixing forest belt in sandy areas. [ Methods] The study was conducted on sand-fixation forest

belts with different band spacings at Xiliugou, Dalat Banner, Ordos City, Inner Mongolia. Soil sampling and
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vegetation surveys were carried out in the sand-fixation forest sample plots with different band spacings of
8 m, 16 m, 22 m, and 28 m. Soil physical properties and vegetation community characteristics were
analyzed. The correlation between soil moisture and vegetation was also determined. [ Results| @ The soil
moisture and vegetation index of different sand-fixation forest belts increased with increasing band spacing.
@ The soil moisture for different soil layers in the 0—100 cm soil layer in various zones of the band spacing
also increased with the increasing horizontal spacing, and the change tended to be stable after 11 m. @ Soil
moisture in different zones was positively correlated with vegetation index in general, but the evenness index
and richness index were different. The greater the band spacing, the better the vegetation restoration effect,
and the peak value of the restoration effect was approximately reached when the band spacing was 22 m.
[ Conclusion ] The vegetation restoration effect increased with increasing sand-fixation forest belt band
spacing when sandy land was treated with a low coverage row-type sand-fixation forest, but it is not always
that the wider the band spacing., the better the vegetation restoration effect. The 22 m band spacing had the
best vegetation restoration effect of all of the row-type sand-fixation forest band spacings, and the near-

natural restoration effect on sandy land was the best.

Keywords: sandy bank; band spacing; soil moisture; vegetation community; sand-fixing forest belt
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Table 1 Basic characteristics of sample plot of experimental poplar forest

ab W /a MRATHE / (m X m) i I/ m B/ m W4z /cm e 1 /m

e
A 25 2X3 8 12.840.37 16.3+1.03 4.31+0.28
B 25 2X3 16 13.140.54 16.9+0.84 4.6+0.41
C 25 2X3 22 13.540.69 17.3+0.77 5.1+0.33
D 25 2X3 28 13.340.58 17.140.48 4.94+0.29
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Fig.2 Schematic diagram of investigation and sampling location
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Table 2 Soil moisture distribution between forest belts of different treatrment

RREE AFNRIEE/ MR KR AR LR BE L FH KRR/ %

ETRe) m BE S /m 0—20 cm 20—40 cm 40—60 cm 60—80 cm 80—100 cm
A, g 2 4.5840.24" 4.980.24"6 5.5740.23%F 2.8540.23¢ 2.3840.27¢
A, 4 4.974+0.26" 5.5740.13*F 5.66 40,28 4.8040.30" 2.7240.56
B 2 4.8740.36° 5.1440.22 5.3140.17° 3.4540.16"" 2.6040.11"
B, 16 4 5.17+0.36" 5.3140.29"¢ 5.7640.24" 5.21+0.22"F 3.0340.49
B 8 6.1640.45" 5.8640.16F 6.3840.14"P 6.84+0.22%¢ 5.6740.49%
C, 2 5.1240.26"" 5.56£0.21EF 6.1140.27*° 3.884+0.16% 3.5640.41°F
C, 99 4 5.15+0.45% 6.16+0.23"P 6.6440.24" 5.7740.24° 3.284+0.11 ¢
C, 8 6.2540.26° 6.4940.29< 6.670.24%" 6.91+£0.23%¢ 4,4640.41%
C, 11 6.3840.37 7.6840.21* 7.7440.24* 6.8640.20"¢ 5.284+0.45%
D, 2 5.1640.29"" 5.4340.24°F¢ 6.3340.19%P 3.9340.19¢ 3.4840.34°FF
D, 4 5.3440.28" 5.6940.12"F 5.58+0.19F 5.5140.21%PE 3.25+0.16¢
D, 28 8 6.3240.38* 6.2140.19<P 6.58+0.19"¢ 7.1540.21%8 4,5840.35%
D, 11 6.2840.59 7.26+0.18"° 7.77+£0.19* 6.56+0.29< 5.124£0.225
D; 14 6.57+£0.43% 6.88940.13" 7.64+0.22%4 7.36+0.24% 4.94+40.24<8
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Fig.4 Vertical variation of soil moisture in different sample plots at same horizontal distance under forest
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Fig.5 Changes of soil water content in different soil layers of each plot with different horizontal distances between forest belts.
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Table 3 Characteristics of vegetation communities between different forest belts in different plots

i AL b HoAty 2 o Lk 4
A BHEH AU R B TV O R 6 28%
B R A T Ty 58 R L IR R R VD M R B 7 29%

I A B VA R T B DR 8 36%
WO 7% 2 0 ek A6+ ROFF 85 TR Sk bl B M R R 7 36%
C R MER W EHL KRR R HE X 8 42%
FHH A E+ S PR R AFIE 22 VU RO R R Skl 9 48%
o R+ by LT R U BN B | B 7 36%
D R B TR AN N R EE T £ AR LR P 8 45%
R =R UG =D ) R VD R TG O B B RE VT 10 47%

e e

1« % % B (Achnatherum splendens) V58 (Artemisia desertorum) S FE 5L (Setaria viridis) W% (Suaeda glauca Bunge) \ 15 %l (Portulaca ol-
eracea) D B (Digitaria sanguinalis) . Y8 (Sophora flavescens) . & & ¥ (Chloris virgata) . B IR Z& M) i 46 (Aster altaicus) ¥ B 38 (Salsola
collina) FEFE (Tribulus terrestris) W H| 3k (Echinops gmelinii) \&F 7 22 (Dracoce phalum moldavica) KK 8 (Artemisia sieversiana) i L

¥ (Oxytropis bicolor Bunge) ,
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Table 4 Vegetation species diversity index between

forest belts in different plots

#i&% 7KI{Z Simpson Sha'nnonf Pielou  Margalef
BB /m  HE/m Wiener
2 0.55 1.10 0.57 1.29
s 4 0.60 1.18 0.61 1.58
2 0.56 1.22 0.62 1.52
16 4 0.72 1.51 0.85 1.64
8 0.74 1.60 0.78 1.75
2 0.62 1.31 0.78 1.53
4 0.79 1.77 0.88 1.65
= 8 0.78 1.77 0.80 1.73
11 0.80 1.82 0.90 1.67
2 0.72 1.49 0.66 1.44
4 0.77 1.71 0.88 1.67
28 8 0.79 1.74 0.77 1.50
11 0.82 1.79 0.72 1.90
14 0.80 1.82 0.92 1.76
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