% 45 BH 6 W K A AR R 1R Vol.45, No.6
20254 12 A Research of Soil and Water Conservation Dec., 2025

38 B AN AE 1 AR I X T 2R B 7k I R 5 3 B 2 Wi
#OR, BTE A OB, BAA, R, ik

(1. PRI MOl R K 22 %, 88 W 650000; 2. 75 48 4% b B} 2% B B4 X A 78 4 b FF 98 97
= JCiE 6513005 3. mEA K LR AEBIR SRR E MR E, ~/ Joik 6513005 4. K EF T
G EZ K AR RIEOR IR, =F JCiE 6513005 5. P B ARl K2E A B 5 AR, =8 B 650000)

W OE: [HM] PP RO A R [ R RO A o A K B AR R RS O DG T AR AR A K AR AR ok
BRMES [k ] B8 5OM 1070 B g6 /N X, AT 9 5F 9F + A H P RSP R R T 3R
JEAN A TR VD W, Fb A R [ B B R AR S P e 22 5. (25 R ] OS5 M 1070, B 3 R g A5 X i
T HlL 1 956 T A2 37 43 TIC 147 LA b 36 42 U R (80,94 % ~99.11 %) 5 3 A 4 462 =X 38 1o I 452 42 L 2 A [ £ J2 o
B T DA T S8 5 U 20 b A% U (73,13 % ~86.87 %6 ) Al - 3 2k F (69.29 %6 ~94.47 %), 50 em il 100 em K
T A 107.14 % ~980.00% A1 47.17 % ~225.00% ; @5 M 10° B R, S#EHAH L, &8 + A H 71
100 cm Ak S8 37 B9 38 8 45 K, 23 31 225.00 % F1181.13 %, - HE U 2 5 43 5 B A% 70.06 % H1 92.27 %, [ +
TROK B 188 5 @45 300 [ TR R AE T 6 T 15 SR A8 10 56 R B B DT A G R BN 0.665(p<<0.05) , Hih
T 23 P Jg 48 it e AR L 50N 1038 T A1 349 Hb A% i 8 KR 43 B KGN 339.45 %6 A1 148.30% . [ 456 ] T #
BoK F R T 2 BTN B M L AR A 25 S 520, 50 10°E B R 3 Fhkl w45 =Xl i A s R i e A W+ )2
o 3 B AT 3 0 [ A Ak B B R IR SR A T R AR A AR D R AR T I K I A R AR
J2 A HEIF U A A R e U e, R X K i O A A

K . i}ﬂf# *E?E*ﬁ_t ::l}u.ﬁﬁa Lﬁq:'un., iiﬁuu.%g

ARG A MEHE: 1000-288X(2025)06-0050-09 RESZES: S157.1

SERSH W, OGAE, FROKHE , S R AR A SO T BT A K b DR AR R B2 [T]. 0K AR
i, 2025, 45(6) : 50-58. Huang Shun, He Guangxiong, Zhang Binyan, et al. Effects of slope gradients and

vegetation patterns on soil and water conservation benefits in dry-hot valleys [J]. Bulletin of Soil and Water
Conservation, 2025,45(6) :50-58.
DOI:10.13961/j.cnki.stbctb.2025.06.003 CSTR:32312.14.stbctbh.2025.06.003

Effects of slope gradients and vegetation patterns on soil and
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Yunnan 651300, China; 5.College of Ecology and Environment, Southwest Forestry University, Kunming, Yunnan 650000, China)

Abstract: [ Objective] The soil and water conservation benefits of different slope gradients and vegetation patterns
in dry-hot valleys were analyzed in order to provide a reference for selecting soil and water conservation patterns in
the Yuanmou dry-hot valley. [ Methods ] Experimental plots with slopes of 5° and 10° were established to conduct
in-situ monitoring of runoff and sediment under three typical vegetation patterns: Heteropogon contortus, H.

contortus + Phyllanthus emblica, and H. contortus + Dodonaea viscosa. The differences in runoff and sediment
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yield under different slope gradients and vegetation patterns were then compared. [ Results ] O The rainfall-runoff
distribution for the three vegetation patterns and bare land under slope gradients of 5° and 10° was dominated by
surface runoff (80.94%—99.11%). @ The three vegetation patterns significantly reduced surface runoff (73.13%
—86.87%) and soil loss (69.29%—94.47%) by regulating runoff distribution across different soil layers, while
correspondingly increasing interflow at depths of 50 ¢cm and 100 cm (107.14%—980.00% and 47.17%—
225.00% , respectively). @ At slope gradients of 5° and 10°, compared with bare land, H. contortus + P. emblica
showed the greatest increase in interflow at 100 cm depth (225.00% and 181.13% , respectively) and effectively
reduced soil loss (70.06% and 92.27 %, respectively). This pattern simultaneously demonstrated the functions of
soil stabilization and water retention. @ Among all rainfall characteristics, rainfall amount was most closely related
to surface runoff, with a correlation coefficient of r = 0.665 (p <CT 0.05). Specifically, rainstorms significantly
increased surface runoff, causing the annual average surface runoff on 5° and 10° slopes to increase by 339.45%
and 148.30% , respectively, compared with relatively heavy rain. [ Conclusion] Soil erosion in dry-hot valleys is
mainly affected by the combined effects of rainfall amount and surface runoff. The three vegetation patterns at the
slope gradients of 5° and 10°achieve the goal of soil stabilization and water retention by regulating runoff
distribution across different soil layers. Among them, H. contortus + P. emblica not only effectively reduce

surface runoff but also effectively direct rainfall into deeper soil layers and reduce the sediment content in runoff. It

is identified as the dominant vegetation pattern for regional soil and water conservation.

Keywords: slope gradient; vegetation pattern; runoff distribution; interflow; soil loss
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Fig.1 Characteristic values of erosive rainfall in experimental area (2020—2022)
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Table 1 Correlation analysis between water and sediment indicators and rainfall characteristic
parameters under different slope gradients and vegetation patterns
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Table 2 Runoff and sediment yield under different slope gradients and rainfall intensities

L) 1.49 0.80 0.50 0.09 0.80
5 NG| 1.87 0.56 0.52 0.06 0.62
e ] 8.22 1.00 0.67 0.12 0.50
LA} 2.43 0.53 0.53 0.15 1.19
10 K 3.17 0.70 0.76 0.10 0.99
T 7.87 0.79 0.70 0.12 1.38
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