55 40 55 31 K AR Vol.40 No.3
2026 4= 6 H Journal of Soil and Water Conservation Jun., 2026

DOI:10.13870/j.cnki.sthexb.2026.03.039 CSTR:32310.14.sthcxb.2026.03.039
ZEA B BRARAR VR BE A B 25 B e BRAS A [ EOK BTy R [T K R R4, 2026,40(3) 1 13-23,46.
LI Songyang, LIN Gengen, XU Mengyao, et al. Effects of comprehensive Benggang management on soil physical structure and soil water storage

capacity[ J]. Journal of Soil and Water Conservation, 2026, 40(3):13-23,46.

FANGEREX T EYMEEM R EFIKE TR

Zepnral, ARARARY, B, AR, Bk A
Bawl, kAR E R, ke B!
(1. AR A AR 2 Y208 5 R BT B, 4R M 3500025 2. 48 A4 K TT EoK £ AR FF0G  fi JE 2 3610005
AR B 2% B 17 8 T 2% B, M 350108 4 AR BLIL TR B BN 350002)

1 : LB BT 4875 91 5 2545 16 B - 1 9 B3 5 0 25 7K T BB A% 1 3 s B L B B R RRAE O I B RK
iﬂ?ﬁ'@&ﬂtﬁﬂtwﬁﬂ%mﬁ [A 3R] LIAR AR IT MR 0 73 1 g A 5 X 4, BEBUA L 6..10.23 a (K & K
i K36 F 5 5 (BG) A XTI, 432 (0~20,20~40 em) R 4E L R AS[RIEB A7 (4 B I 5 B B FLBR
Vb B R KRR R S B A L AT R IR OK AR Iy HR AR, W HL A A AR A LR ] DR S TR AR R
K, B PR TR Y S Al S AR SRR AR L 6 a KR B0 AR K A AR AR, AR B ALIE I E 14.91%
10 a bf Ml 26 30 0 000 9 25 00 R AR AL, v 3 B AL B8 K 55.65 % H. - HERFR T B & 1.11 g/cm®; 23 a kR
ZBUHE B A R R B KT HR bR AR AL R 28 T RE 7R U LA AR R E W B o 2) MBI 6 8 X - 4
TR 5 SRR TR AR PR o 10 a kR M R SR AR o E A B o 4.35 90, R SR EDRL o5 b 7E A D A S A
PEF T REAR . 3>+ 35 /K T A i Ak =48 L i 58 B8 2 1) 6 48 FL B B B 28 0 10 a bt W 7 27K
B35 1013.73 t/hm?, 2 B8 + HEA SOV K BE S WA B0 523 a bEMLE K BE AT B 2 L4538 ] 1 ik 25 AR 2R
oL o B, AT R BB AR 56 R b ) S T - 3 4 RS K R D 1 2 TR A R, 2 T 45 A TR AR X T g
A BT B0 A 1 T+ S B A S B K I BE L A B ARl XK RS T TR R A R S

KER MK AR LY L EFEOKIIAE A i

RENHS:S714.2 SCEEARIRAD : A MBS 11009-2242(2026)03-0013-11

Effects of Comprehensive Benggang Management on Soil
Physical Structure and Soil Water Storage Capacity
LI Songyang', LIN Gengen®, XU Mengyao', HUANG Zhonghui', RAO Xuli**,
JIANG Fangshi', ZHANG Yue', HUANG Yanhe', LIN Jinshi'

(1.College of Resources and Environment, Fujian Agriculture and Forestry University, Fuzhou 350002, China;
2.S0il and Water Conservation Station of Changting County, Fujian Province, Longyan, Fujian 361000, China;
3.College of Information, Fuzhou Polytechnic, Fuzhou 350108, China; 4.College of Mechanical and
Electrical Engineering, Fujian Agriculture and Forestry University, Fuzhou 350002, China)

Abstract: [ Objective] To clarify the improvement effects and stage-specific characteristics of comprehensive
Benggang (BG) management on soil physical properties and soil water storage capacity, providing a scientific basis
for evaluating management effectiveness and optimizing technical practices.[Methods] A typical BG in Changting
County, Fujian Province, China, was selected as the study site. Plots restored for 6, 10, and 23 years (6 a,10 a,23 a)
were selected with an untreated BG as the control. Soil samples were collected from the upper, middle, and lower
slope positions at two depths (0-20, 20-40 cm). Physical indicators including bulk density, porosity, texture, and

water retention characteristics were measured, and soil water storage capacity was calculated to analyze their
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spatiotemporal dynamics. [Results] 1) Soil physical properties showed non-linear changes with increasing
management duration. In the 6 a plot, non-capillary porosity at the upper slope increased to 14.91%, indicating initial
recovery characteristics. In the 10 a plot, better overall improvement was observed, with total porosity reaching
55.65% and bulk density decreasing to 1.11 g/cm? at the middle slope. In the 23 a plot, most indices remained at
relatively favorable levels, and changes in some indices slowed down, possibly suggesting a transition toward a
stable stage. 2) The influence of slope position on soil physical properties was generally greater than that of
management duration. In the 10 a plot, clay content at the middle slope increased to 4.35% . At the lower slope, sand
content decreased under the combined effects of sediment interception by check dams and vegetation-induced soil
stabilization. 3) Soil water holding function shifted from a non-capillary water retention mode to a capillary water
adsorption mode. In the 10 a plot, soil water storage capacity via water adsorption at the lower slope reached 1 013.73
t/hm?, indicating a marked enhancement in effective soil water storage capacity. In the 23 a plot, the increase in water
storage capacity tended to slow down.[ Conclusion] Comprehensive BG management effectively reshapes the spatial
pattern of slope soil physical structure and soil water storage capacity in experimental plots through zonal regulation.
The results indicate the integrated management approach may help improve soil physical structure and water storage
function on BG slopes, providing theoretical support for the precise control of soil and water loss in BG erosion areas.

Keywords: Benggang; comprehensive management; soil physical properties; soil water storage function;

spatiotemporal dynamics
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Fig.1 Soil bulk density of Benggang under different management durations
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Fig.4 Soil water—holding capacity of Benggang under different management durations
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Table 2 Soil water storage characteristics of Benggang under different management durations t/hm*
i T APk it U S B PR Bt
HERR/ AL
a 0~20 cm 20~40 cm 0~20 cm 20~40 cm 0~20 cm 20~40 cm
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Fig.5 Correlations among soil physical properties
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Table 3 Effects of management duration (Y) , slope position (P) , soil layer depth (D) , and their interactions on soil
properties
5 BD MC Clay Silt Sand TP CP NCP SWHC CWC FC MWSC CWSC AWSC
Y 9.03 18.23 66.49 50.77 50.38 11.52 54.44 16.05 41.76 52.69 11.52 54.47 67.60 67.57
P 27.37 25.72  79.73 62.69 72.24 32.07 2832 33.78 33.31 36.70 32.07 28.33 31.82 31.82
D 15.06 0.01 0.65 2.83 2.36 7.18 3.59  17.39  14.07 12.20 7.16 3.58 4.87 4.88
F YXP 13.76  16.09 66.14 73.50 82.39 15.03 9.10 18.49 13.63 14.01 15.03 9.11 41.60 41.61
YXD 3.85 6.91 3.08 0.55 0.70 5.31 4.65 7.90 8.46 9.22 5.31 4.65 1.48 1.48
PXD 3.69 1.44 6.78 0.34 0.92 6.32 8.77 6.77 9.18 11.79 6.33 8.77 1.28 1.28
YXPXD 2.39 4.96 4.33 3.64 3.80 4.98 4.14 5.91 5.95 5.28 4.99 4.14 7.15 7.14

Y <0.017" <€0.01™ <<0.01" <€0.017 <<0.01™ <€0.01™ <<0.01™ <<0.01™ <C0.01™ <<0.01™ <<0.01™ <C0.017" <<0.01™ <<0.01™
r <<0.01" <€0.01™ <€0.01" <€0.01™ <C0.01™ <<0.01™ <C0.01" <C0.01™ <€0.01" <C0.01™ <C0.01™ <C0.01" <C0.01™ <€0.01™

D <0.01" 0.01"
P YXP
Y XD
PXD

YXPXD

0.92 0.42 0.10 0.13

0.02" <€0.01" 0.04
0.03"  0.25 <<0.01"

0.65
0.71

0.06 <C0.01" <€0.01" <C0.01™ 0.01" 0.06 0.03"  0.03

<C0.017 <€0.017 <<0.01" <€0.017 <C0.01™ <<€0.017 <C0.01™ <C0.01™ <€0.01" <C0.017 <C0.01™ <€0.017 <C0.01™ <€0.01™
0.56 <C0.01" <C0.01" <C0.01™ <<0.01™ <C0.017" <<0.01™ <<0.01™
0.40 <<0.017 <C0.017 <<0.01™ <C0.01™ <<0.01™ <<0.01™ <<0.01™
0.04" <€0.01™ <€0.01" <C0.01" <€0.01™ <€0.01" <C0.01™ <C0.01™ <€0.01" <C0.01™ <C0.01™ <C0.01" <C0.01™ <<0.01™

0.23
0.29

0.23
0.29
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Table 4 Kruskal-Wallis nonparametric test of key soil
physical indicators under different management

durations
$5 47 K-W B »
BD 6.75 3 0.080
MC 8.99 3 0.029"
SWHC 7.07 3 0.070
CWC 21.57 3 <<0.001™
FC 7.49 3 0.058
TP 28.10 3 <0.001™
CP 24.61 3 <C0.001™
NCP 21.23 3 <<0.001"
Clay 21.80 3 <0.001™
Silt 17.18 3 <20.001"
Sand 17.57 3 <0.001™
MWSC 7.49 3 0.058
CWSC 28.11 3 <0.001™
AWSC 21.28 3 <20.001"
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