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Abstract: [Objective] This study, with an investigation of the dynamic characteristics of 0 — 500 c¢m soil
moisture in the restoration process of artificial forests in the loess region of western Shanxi Province, is aimed

to provide theoretical basis for improving soil water environment of plantation and realizing forest water

ks H A 2023-04-03; f&[EIHH#: 2023-05-08

EETH . EREIESETRIE (2022YFF1300401); FER HARRFAEEHITHE (31971725, U2243202)

YEZ Ry : #¥EE (ORCID: 0009-0002-1851-7668), Ml AEZS THEAFSY . E-mail: huangjih196@163.com, iB{51E
H . HEAEDL (ORCID: 0000-0001-9726-5328), #(#2, Mi-LA I, MFHRMAKSC, LR RHKE
A Ml AES TRV . E-mail: bhx@bjfu.edu.cn


mailto:huangjh196@163.com
mailto:bhx@bjfu.edu.cn

388 WroIL R R K A R 2024 4E 4 F 20 H

balance. [Method] First, with five typical plantations (Robinia pseudoacacia, Platycladus orientalis, Pinus
tabuliformis, R. pseudoacacia-Platycladus orientalis, R. pseudoacacia-Pinus tabuliformis) selected as the
research objects, oil drill drying method was employed to measure the soil moisture content of 0 — 500 cm
before an anlysis was conducted of the vertical distribution and dynamic change characteristics of soil moisture
in artificial forests. [Result] The average soil water content of plantations from large to small is Platycladus
orientalis>R. pseudoacacia-Platycladus orientalis > Pinus tabuliformis > R. pseudoacacia-Pinus tabuliformis >
R. pseudoacacia, showing a significant difference in the soil content and that precipitation and soil texture were
the main factors affecting soil water content in plantations (P<<0.05). Vertically, the variation degree of soil
water content was moderate, and the variation coefficient decreased with the increase of soil depth with the
variation of soil water content of each plantation becoming steady at a depth of about 360 cm whereas the
artificial vegetation mainly affected the soil water in the range of 0 — 360 cm with the water variation of R.
pseudoacacia forest being the highest, and that of Platycladus orientalis forest being the most stable. The
vertical layers of soil water in the plantation were divided into exchange layer, use layer, regulation layer and
stability layer by using the ordered clustering method with some differences in the depth of the layers among
different stands. [Conclusion] The artificial forest land can reduce soil moisture to some extent in the study
area and the consumption of deep soil water increases with the occurrence of drought in R. pseudoacacia, Pinus
tabuliformis, R. pseudoacacia-Pinus tabuliformis, especially R. pseudoacacia forest. Therefore, it is suggested
that during the construction of forestry ecological engineering, efforts should be made to reduce the planting of
R. pseudoacacia forest and increase the planting of Platycladus orientalis in an appropriate manner, as well as
transform the existing R. pseudoacacia forest with poor soil water status into a mixed forest, so as to improve
the soil water environment and achieve forest water balance. [Ch, 5 fig. 2 tab. 28 ref.]

Key words: soil moisture content; plantation; vertical variation characteristics; mixed forest; loess region of

western Shanxi Province
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BN 5 em B A5 E N TAK 0~500 em +)2 HHES KR, AR ALILE S ADERES, B
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Table 1 Basic information of the sample plot

MR R RRRIEE/ MOMEREE/ URAVEMIERE  LMERTE/ O ALY

AT P m ) % (tk+hm™) (t-hm™) (grem™) (g-kg™h

iy 36°16'23"N, 110°45'39"E 1090 25 65 1825 8.30 1.1740.12 6.50+1.60
g 36°16'20"N, 110°4523"E 1150 25 32 1625 3.69 1.26+0.11 9.87+1.26
L/ 36°16'21"N, 110°45'45"E 1140 28 53 1700 14.08 1.25+0.09 6.38+0.52
AR 36°16'24"N, 110°45'49"E 1120 26 45 1725 9.75 1.20:£0.09 9.83+1.34
TR -THA 36°16'24"N, 110°45'43"E 1120 27 55 1800 11.14 1.17£0.08  11.00+3.35
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Figure 1 Soil bulk density, porosity and texture characteristics of plantation
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23 ANI#TERSEETH
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Figure 2 Variation of soil moisture content over time in a typical plantation Figure 3 Vertical variation of soil water content in plantation
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Figure 4 Vertical distribution of soil water content in plantation
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FIRR AR 42 2K 0~50 em + 2, FIHIE K 50~180 AR
em t )2, W2 N 180~340 ecm + 2, BHEE N -
340~500 em + %5 MUAAMEZHRZ K 0~60 em =, F 21
M 2E N 60~160 cm £ 2, #4572 K 160~360 cm & it

T2, BEEH 360~500 cm £ )25 MM e )2 N ® ik
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A 7 0 T 4%0~12% 5 AR AROK 43 ) FH 23 Ta) 98 [l fe ok
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e R B AHOC (P<<0.05), 5 AP TR S /K E S BEFLBRIETCH G,

content in plantation
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Table 2 Pearson correlation coefficient of soil moisture content in plantation and its influencing factors

AN ES iR ke FTHEIN SR - DA SRR -THAL
Bk 0.537%* 0.791%* 0.512%* 0.432% 0.775%*
Liip A 0.452% 0.687%* 0.425% —0.489* 0.431%
{2 TA —0.467** —0.749%* —0.436* —0.545%%* —0.442%
IR —0.604** 0.177 0.079 0.159 -0.099
EELRE 0.310 0.184 0.208 0.405 0.093

BEWT: R R EHISE(P<0.01); *REREMK(P<0.05),

3 7tk

R4 8 4 S X0 2 B2 K RN SR, 6 X UK SR 0 R . A5 % 8
HEESRONRIES BES BB ST S P TNV SR g S T 2
BRI RS R — B0 SRR BB R B ARG S B TR B RS 5
(P<0.05), WIS A TR 80K MK AT SRR . s SR B-alE kL. +
U £t R K B (P<<0.05), 50 5 BT AR S R0 0 S0 i O+ 3002
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Sy BERIR L, T8 £ 1 JGRU0 K 55 2% S AR MBS DA A A SRR R
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BT FRIRIRE TR (R ACH BB RFE MK S 1, R, U ACT 7 o b %2
i, SUATHT R EOFRIRAEY, SRR 0K TVRIE K th U A, TP 0 ok Bt
UL AR R T (K 2K S 2 S0 (AR AR A X 5
B AR ETRE AR, A KT SEMRER ROK Sy, SURRERIAUR A, BT -5 BT BN 7K 53
B, RN REK S G 1 SEORBL S | LS 3 F AT bR SR A 1
SR, AERET Y DR th RACHRH R RN R S T R, UK AR, AT
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RBA T AL (1825 k- hm?) B X HOK M BRI BIE . RIBE ) 2 A TR Y R IX,
TESMRIE TALT 5T, BB T RZ AR ORI ORI, A SR8 R AR S IR 55 T RE . MRSk
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