55 39 A 4 1 K AR Vol.39 No.4
2025 4= 8 H Journal of Soil and Water Conservation Aug., 2025

DOI:10.13870/j.cnki.sthexb.2025.04.019 CSTR:32310.14.sthexb.2025.04.019
FRRT TR RS0 0 4 DR T RS MR A R P 1 K ) R PR S [0 ] K AR R, 2025, 39(4) 1 148157, 167.

WU Tianyu, FENG Tianjiao, LLIU Yabo, et al. Effects of vegetation attributes on soil hydraulic properties in typical plantations and natural forests in

the loess region of western Shanxil J]. Journal of Soil and Water Conservation, 2025, 39(4):148-157,167.

BRI XA ATIHKESRAKRNER
&R £ 8k A1 B =2 i

kﬁr‘»lZ ;’%71:\%1,2’ 72_]]:]]21"-1,2 i _‘}‘,_1,2
(1. b st pkolk K2z K AR FR22 Be , db st 1000835 2. th i 3% B AE S R4
lﬂ%ﬂ?ﬁl\ﬂ%%?ﬁl WEEuk , 7 5 042200)

A OE:[BM] RIWEBIRE T 8K IR % 0wk d 15 A4 75 IR 55 Th R 25 DGR VR T, b 58 R ) A
B 52 28 0 A R X - K O R P R AL . D75 3R T R IO 7O 3 L XY Y 4 RO AR R AR
AR IR TR AT bR B AR R SR R AE MO SR A 92 0 52, 0 52 AR L 22 RE 1 R B D v K 1
RS BT, X L A3 BT AR B 52 0 A% R HOK DR e o D8R ] D RAR R A MRAERE & AT & FGE
W L3 TN AR, AR AR BT i RS R R MR L, 4 4R v 58.84 040, 254.4% Al
32.59% ; 1M K AR WK A MK Shannon-Wiener 22 FE 14 48 40 A Simpson £E 3 5 #5508 & T AN ToAk . 2> 78 - HEK
JIRFE 7T, AR U AR RAE A K Z K S5 AR R B0 (i 4 7K 5 1 T 45 7K i 2 s 5 A AR = Bk S R ALY
B, T H R R R N AR AR A T RAR AR AR 30 b SV ORI Bl PR R K T R E R R LR
SR BRI 4 SRR 5 A G RN TR 23 ) R 7 52.67 %0 il 37.04 %, HI AR b 40 A K 23 Lo BN TR R
6.09% . [&8I] KARUK A MAL TN - 38K 537 5 R 38K Iy PR L0 3 B S, N b D) R0 e 4 45 4
— AR R R HOR IR SGE DAFER L o PR, 35 - e DR w52 0 A R PR R T, R A R R R AR
WAL S N TR, DL AT R aL R .

SRR - B b e AR s 2 AR R K T R

RESES:S718.5 XHEAFRIRAD : A X EH S :1009-2242(2025)04-0148-10

Effects of Vegetation Attributes on Soil Hydraulic Properties in Typical
Plantations and Natural Forests in the Loess Region of Western Shanxi
WU Tianyu"?, FENG Tianjiao"*, LIU Yabo"?, WANG Ping'*
(1.College of Soil and Water Conservation, Beijing Forestry University , Beijing 100083, China; 2.National Field Scientific
Observation and Research Station of Forest Ecosystem in Jixian County , Jizian, Shanxi 042200, China)

Abstract: [ Objective] Soil hydraulic properties under long-term vegetation restoration play a critical role in the
ecological service functions of vegetation construction. This study aimed to explore the mechanisms by which vegetation
attributes influence soil hydraulic properties under different vegetation restoration types. [ Methods] Four typical
plantations and natural forests in the Loess Plateau region of western Shanxi, including Pinus tabulaeformis
plantation, Platycladus orientalis plantation, Robinia pseudoacacia plantation, and one natural secondary forest,
were selected as the research subjects. Understory vegetation diversity, vegetation attributes, and soil water
retention properties were measured to compare and analyze the influence of vegetation restoration methods on soil
hydraulic properties. [Results] 1) The natural secondary forest showed significantly higher tree height and branch

height, and greater canopy width compared to the plantations. For instance, the values of tree height, branch
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height, and canopy width of the natural secondary forest were 58.84%, 254.4% and 32.59% higher,
respectively, than those of the R. pseudoacacia plantation. Additionally, the Shannon-Wiener diversity index and
Simpson's dominance index of the natural secondary forest were significantly higher than those of the plantations.
2) Regarding soil hydraulic properties, the natural secondary forest exhibited higher peak volumetric water
content, saturated water content, and field capacity during the growing season. The soil volumetric water content
in the plantations, especially in the R. pseudoacacia plantation, was consistently lower than that in the natural
secondary forest. 3) Both soil properties and vegetation attributes had significant relationships with soil hydraulic
properties. For instance, the total nitrogen content and tree height of the natural secondary forest were 52.67%
and 37.04% higher, respectively, than those of the R. pseudoacacia plantation. The saturated water content of the
natural secondary forest was 6.09% higher than that of the R. pseudoacacia plantation. [ Conelusion] The natural
secondary forest demonstrates clear advantages in regulating soil water balance and improving soil hydraulic
properties. In contrast, the plantations, due to their simpler vegetation structure, shows deficiencies in improving
soil hydraulic properties. Therefore, vegetation restoration on the Loess Plateau should emphasize biodiversity

enhancement, fully utilize the advantages of natural secondary forests while integrating plantations to achieve

sustainable development.
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