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Abstract: [ Objective] The differences in protective effects generated by different configurations of farmland
shelterbelts were detemined in wind and sand areas, as well as the influencing factors on soil moisture
content in fields, in order to provide a theoretical basis for water management and land use in this region.
[ Methods] Three typical configurations of farmland shelterbelts in the Tenth Regiment of Alar City, Xinjiang Wei
Autonomous Region, were studied by measuring soil moisture content, wind speed, light intensity. and air
temperature and humidity within different configurations of shelterbelts. [ Results] The most significant

improvement in field microclimate within the range of 0 ~ 1 tree hight was observed with a shelterbelt
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porosity of 41% in the case of five rows of Populus alba var. pyramidalis. The longest effective protection
distance within the shelterbelt with a porosity of 47 % was achieved with one row of Populus euphratica and
two rows of P. alba var. pyramidalis. Moreover, the soil moisture content in the field was significantly
higher for the configuration of one row of P. euphratica and two rows of P. alba var. pyramidalis compared
with five rows of P. alba var. pyramidalis and four rows of P. alba var. pyramidalis. The soil moisture
content within the shelterbelt of five rows of Xinjiang poplar was primarily influenced by air temperature,
humidity, and light intensity. On the other hand, the soil moisture content in the case of four rows of P. alba var.
pyramidalis and one row of P. euphratica and two rows of P. alba var. pyramidalis was related to the
distance of the shelterbelt and soil depth. Overall, the porosity of the shelterbelt had a direct negative effect
on soil moisture content, while soil bulk density indirectly affected the moisture content through soil depth.
[ Conclusion ] By adjusting the configuration and structure of farmland shelterbelts, it is possible to increase

the protective efficiency of the shelterbelts and to provide favorable conditions for crop growth in sandy areas. This

adjustment can also serve as a theoretical basis for regulating local water resources.

Keywords: farmland shelterbelt; soil moisture content; protective benefits; porosity; sandy area
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Fig.1 Variations in soil moisture content with distance of field shelterbelts for different configurations
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Fig.2 Variations in soil moisture content with soil depth
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Fig.6 Characteristics of temperature and humidity variations in farmland within protective forest
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Fig.7 Principal component analysis (PCA) of factors influencing soil moisture content
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Table 3 Regression equations for factors influencing soil moisture content
FE H 5] 059 7 A R* P Durbin-Watson
M P, Y=—1.152+0.787 X, +0.492 X, 0.848 <<0.01 1.764
M P, Y=9.213+1.745 X, +8.484 X,+8.025 X3 0.484 <<0.01 0.891
MR Py Y=-—2.934+0.754 X,+0.503 X, 0.805 <<0.01 1.906
JEREIN Y=—2.212—0.54 X;+0.432 X, —0.427 X; 0.660 <<0.01 1.116

M 4 7 LUAE I P B P AREE 2 (X)) )2
JE (X)X - B 7K 3R Y 4 30 A8 3R 048 X (B R /N g3
SR 0.492 F10.778 7, BRI g MRS IR B R0 4 )2 IR
Bt S K G HARAH GO R, A i 1 45 J 58 i

4 2 R X KR B A OE O R Py Y IR
(X)) BB (X ) DB MR B (X )Xt R HE &K RN E
FEE AR B BN 8.025,8.484 Fl 1,745, I J3E 38 5o 9 & %o}
KR ] 3 AR R BV R O — 8,314, I LA
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Table 4 Path analysis of factors influencing soil moisture content

W T Hy mfige HEEs (HEESTREES ¢
K R AL 370 X, X, X, X, X; X X X
P X, 0.47 0.492 — — — — —0.022 — — —
1
X, 0.75 0.787 — — — — —0.545 — — —
X, —0.25 —8.025 — — — 7.904 — 0.374 — —
p X, 0.22 8.484 — — —8.314 — — 1.770 — —
X 0.35 1.745 0.082  —0.364
X, 0.74 0.423 0.000 — — — 0.012 0.382 — —
P X, 0.5 0.457 0.096 0.000 0.000
3
X; 0.25 0.191 0.040 — — — — —0.028 0.005 —
X 0.7 0.122 0.000 — — — —0.018 — 0.110 —
X —0.53 —0.541 0.000 — —0.445 — 0.059  —0.001 — —
Bk X, 0.42 0.383 — — — — —0.123 0.000 0.000 —
X, —0.427  —0.122 0.122 — — — — —0.001 0.014 0.001
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