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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 ¢m and 100 ecm (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 < 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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VRS G T 49.75% F159.65 %% 5 AN R Mk B 4
T b 3R A U B AR T AR R A KT I v 2 Y R R R
LGN pNTE T PN N ER ) e
Ay FIHE KT 25.76 % F1339.45% , 1074k B F 43 B34 K

130.29 % F1148.30 %0 , Horbr 2 W N M R AR G Ak
AH 5 7 3 A T 37 Yk Hh P BB 1 (55.89 90D, KRN
K2 (35.29 %), % W LA e (1% (8.82 %6 )  (H Z& Wi T ) by
FARG 50 em A1 100 cm & H i B & 5= F H R o

F2 ARPEEMEMBETHSR&~DE

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 PN 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

3 i % J& KGR T K2 37 B ] D 5 BORE R

TE 5 F 10 BE T 4% /I8 X 3 7] 42 3 v, 359 DA b %
PR e R v, o 80.94%6~99.11% , X 5 3k 1
1200 S R o X T AR Y BIF 9T 25 SR, T
ZF| RO R R, e+ 2 LB
KA FIFRER T B HK o 45 SRR 050 2 42 0
T Ut 48 S 9 PP i AL ER T T B AR B R R D 2R
AP R AR, RS T ARS, b R AR
B U 5, BOMZ XK R R H AR e E
SR L5 H R A& /N X AY 50 em HE RO H R T
100 cm &b, 1 10°8% BF K 100 cm & 5 7% b B 41 K F
50 cm &b o HEI 54 B 4 HE MK A B TR K, K 4
FEAE G 16 R 2 TP U v R T B 3 R R
Koz E S mE B E, FEOK S EEY WIKZ
BE

AR YR I L 5T 103 BT 4% Fl R g A X 4
8 2 I AR R R B k5 sloak Ha SR
i Sl B 45156 T BT A5 R [ ke A X G K R
T 9% 205 SR — 30, 2 W Rl w7 25 T 2 0 0 T o L 3R 1) L
Bz b V2% b AR U S T AR PR B R L
Pz oo 2 WEIR LA FE T AE LB AL 5 Y AL
Mo RARGE, ol il 2 1 OFHE e A LT . 7E M AR R
MR b PN S EL0, WE A T HEE+ 4
T (0 HL AR WA 3G 0 52.97 % F1 83.04 % , # 5 1)
TRE11.05% , X ATRERAH FAMAER TR R FEE
HTETR 2 X% 2 e 55, 8 SRR R R
il 76 30 B 396 K A 4k 2 08 i R AR . 7E 50 em I
100 cm Ab 38 o 3 388 0 8% SR b, 579 R TR Y HE i i
i B R T 10735 B, R AE 5 2 3 % R K AT RE AT o
Z I} (8195 5 3 A 88 e 20 AT 00 8 v U I B B

A I AME B AR R A

24395 BE 5T B 10°, S [H] B W o R A b 3R
U 100 cm HE R AR R AR BORNR VD A 2 2 B
I e, 3X 5 ) A SR F 9 4 R — B, MR
K, A R T AL BR R OK AR B R B RS
Wk 3 32 A1, I T 58 R X 7 O U ok R L AT A Y
), Bt 5 o4 RTS8 B 1 380, S ) 0 R Y Ml R AR A
50 cm A1 100 cm A i 8% f& 5 B I #a #4, H 50 cm
v i mg K T 100 em &b X 5 RS R AF 98 45
— B AR b R 5 S TR S B0 S T A
5%, (HL TN 2 MK R 2 B AR O I R B R R AR IR
It 5 b R A AR R S A DG DB DL R R Dy
P18 5 T5T 63 R b 38 2o 5 o 45 T U R A8 DA T
Xt R AR A R AR I A B, A Y
f U i A U K S B RN A P S TSR L L A G
P 398 i T A 0N X R O R 5, 3 BH 38 1Y
TN 2 T ) I X R ) 4R ok T % A A S it
Y REAS ) P2 Bt # P2 AR T O R R PR

TE 5 R 107 e 461 R, 3 FhAl Bl 45 2%, b #5256 + 4
776 100 cm 4 38 v 38 1 385 1 5 K, BB HE 5 TR AT 4K
M5 AR JZ B3 78 ST 3R B 3P + R H T4 T REAR
Hb A% VR U B AN R R VD R RO AT
1T 7E 10735 B B AR SR R0 B 58 X T BRI L R AR W e Vb %
HEAMEP R RN R AEF S5E T+
REFABERRREY & & R KE 50 cm F
100 cm PR R YD &b i 2 FH AR E R E
A H T S — BRI T KPR A X AR
X, X5 # AP E VB SSeA —B0, R S
P L B D B A Y K AR RS B A

P BT 4 Ay | R AR D HLAr A AN, LT
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L AW T LU ST kK R o AR I E
A [a A XA [ 35 2 B a8 /N DX, 20 B 1 3 i
WA 0 K O 1 D RE B9 B2 e (ELA 3 R R
KX K AR5 B, B R g s, s
S G NI RE S5 G, o MR TR BB TR B K b AR R K
i, 2 )R 2 K B A R AR IR R X L R A K
PR A BEAT 3 B, RIS D o R A K AR FE B
FE 3 AL B 4 T B B AR

4 g5

AR 2R K T G T2 B 7 B T e R b R AR T Y
AW ML ETEY B+ RAHFHE
F BR3P B A R AR A R F £ 2
AR 43 BE DA T 35 ) [ A K G H G . 3 Rl Bl 21y
fiE 3 /0 Hb AR (73.13 %0 ~86.87 %6 ) Fil - HE i ok
i (69.29%0~94.47%) , I 14 i 50 cm A1 100 cm HE
W (107.14%~980.00% F1 47.17%~225.00%) , H
o P A T R R A A D Hh R AR I R
WA ARE LHIF R AR R & &, g X
B0 = PR K P A A K
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