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Fig. 1  Overview of runoff plot of 10°
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FRRELTR A LT 52, L3 1 2 56 P9 A 42 0 B 1k 7K 3
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2.2 WEFREERRBNINET

AL 2 B] T, S RRAE S 1T PR K R AR 7

# . 2014—2016 4[], 10° 3 a1 |, S JFR b 1942 I TR
4354 118,42 mm (116. 87 mm . 70. 43 mm, 43445
PN 101,91 7. 56 mm; #H#1 #9 43 51 4 213. 51
mm. 249. 40 mm, 247. 10 mm, £ BT R IE N
236.70 £9. 06 mm ; X Lt &1 bR Hb FNAR Hb (1) 7 i £ AT
LRI, P& 7= KR > T 44. 54% (53, 14% |
71.50% ;2014 435 1977 i bH 22 B /0N, 2016 4FAH 22
B K5 AR ], S RRHD - X AR TR LU AR L sk b 1
56.95% . £ 20° ¥ Y 1 L, S R A2 I R 43 ) 2
153. 76, 180. 99, 138. 32 mm, ¥ ¥ &2 H & N
152.78 £8. 12 mm; #f Hb B9 72 3 BRAK IR i 235. 00,
261. 60, 260. 10 mm, F ¥ 72 7 3 B 252. 20 =+
10. 47 mm ; IR Hb 1) 4% 3 DR AH HG R 3 4 30 9 20> T
34.57% 30. 81% 46.82% , -k /> T 39.42% .,
U 308 3 XeF 81 PR AR b 1 7 3 2R AT BE G T 25 4%
Br R Z ) 22 S 2 (P <0.01) , FEILER 2,
DL 25 SR G2 B b I AR SRR AT A 850k /D dib 3
T BT 1, - LG BR 1 46 38 250 7 B o L ] 11
SehnmSCR AN o FLU, 10035 8 SRR b 1) 7 I
T AH EE20° SRR 1 1) 77 3 Bt 98 2D 33.30% , | I AT
UL, SRR ) AR R 32 30 B (5% e, 4 10° 38 1T b
TR AN BUAK 2, A 20 3 T B RORAR X A 25 o
WE 3 Frs , SRR AT LA S Bt A2 0, AT
/DRI AR, 2014—2016 4, 78 10° 3¢ |, 1k
W 42 7 B R4 B1J20.29 £0. 03 ,0.25 £0. 03,

£ 1 20142016 EHRKEMIBERE
Tab.1 Rainfall of study area from 2014 to 2016
2014 2015 2016
i1l A
W At/ mm (PS4l W T it/ mm W K d W 1t/ mm R KB d

1 5.80 3 56.40 7 0.00 0
2 2.20 3 0.20 1 10.40 4
3 1.60 2 34.60 2 0.60 1
4 0.20 1 17.60 5 1.20 2
5 6.20 3 13.40 3 9.14 3
6 120. 40 15 57.80 8 81.90 11
7 230.00 22 119.00 20 205.97 16
8 109.20 11 211.00 18 102.50 14
9 66.00 7 54.80 7 235.38 17
10 31.40 7 70.20 7 57.86 10
11 8.40 2 9.20 2 29.44 4
12 8.00 2 6.60 5 3.80 2
Bt 589.40 78 650. 80 85 738.19 84
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Tab.2  Analysis of paired variance of the runoff depth in the bare land and Agave americana land from 2014 to 2016

BLXT 243
e %ot 15 22531 95% BAFX N PAY
’ s W MR e L t {
TR R
10° %L - 10° 61t 6. 15650 5.17151 0.81769 4.50257 7.81043 7.529 39 0.001
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Fig.2 Comparison of runoff depth in the bare land and osl . ..‘..ZOOZmE
Agave americana land during 2014 to 2016 » " s
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Fig.3 Variations of the runoff coefficient in the bare land and Agave

americana land in 2014 (a), 2015 (b) and 2016 (c)
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Tab.3  Analysis of paired variance of the runoff coefficient in the bare land and Agave americana land from 2014 to 2016
X 2253
LS FEOTH 95% EAF X [H] t N P{H
HE PREZE  MERARED
TR ERR
10°# s — 10° G Rith 0.29928 0.15245 0.02410 0.25052 0.34803 12.416 39 0.001
20°# i — 20° G Rt 0. 05050 0.12629 0.01997 0.01011 0.09089 2.529 39 0.016
- BRI M 458. 26 t/(km®. a) 468. 67 t/(km’. a) .
e 11189 1/ (k. a) 249 L 5B RO 355. 27 +
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Fig.4 Variations of the soil erosion modulus in bare land and Agave

americana land in 2014 (a), 2015 (b) and 2016 (c), respectively
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Tab.4  Analysis of paired variance of the soil erosion modulus in the bare land and Agave americanaland from 2014 to 2016

A 253
RLX 31 . BN 95% BAEIXIN ' N P
i PR SRS
T e
10°#f3 — 10° 81 R, 68. 19094 108.52676 17. 15959 33.48240 102. 89948 3.974 39 0.001
20° # 3 — 20° 81 JpR b 171.34637 227.76232 36.01238 98.50444 244.18829 4.758 39 0.001
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Tab.5 Relationship between runoff and sand production in the Yuanmou County

YR Ak T4 HHRKTT e LIPSEN o FiE PH
10° B Y = -27.4848 +9.6399X 0.687 39.225 0.001
20° P Y = -22.0885 +20.5359X 0. 646 31.573 0.001
10° SRR Y = 10.2906 +2.3978X 0.579 17.147 0.001
20° Eill/i3 Y = 20.5375 +12.0553X 0.516 12.314 0.001
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F70.23 £0. 17, #4114 0. 50 = 0. 17, Gk Hb Hv 2
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Effects of Agave americana on Soil and Water Conservation
of Slope in Dry-Hot Valley of Jinsha River

HE Zhouyao'**, SU Zheng’an' “ , XIONG Donghong' , WANG Yong’, YANG Hongkun'*

(1. Key Laboratory of Mountain Hazards and Earth Surface processes & Institute of Mountain Hazards and Environment
Chinese Academy of Sciences, Chengdu, Sichuan 610041, China;2. Forestry College, Sichuan Agricultural University ,
Chengdu, Sichuan 611130, China;3. College of Water Conservancy and Hydropower Engineering, Ya'an, Sichuan 625014, China;
4. School of Science and Technology ,Southwest Petroleum University ,Chengdu , Sichuan 610500, China;

Abstract; In this study, effects of Agave americana on soil and water conservation of slope were studied by the
runoff plot positioning observation method using 10° and 20° runoff plot in the dry-hot valley of Jinsha River. The
result showed that the annual rainfall was 659.46 mm and the rainfall days were 82 d in Yuanmou. The annual soil
erosion modulus in the 10° bare land was estimated at 1788.68 +153.11 t/(km’. a) during 2014 to 2016 and the
same slope of Agave americana land was 355.27 +31.86 t/(km’. a). Compared to the bare land, there was a
decrease of 80.14% in the Agave americana land. For the slope of 20°, the annual soil erosion modulus in the bare
land was 4506. 14 + 362. 70 t/(km’. a), while that of the Agave americana land was 2023. 29 + 189. 22
t/(km’. a). Planting Agave americana reduced the amount of sediment by 55.10% . The average runoff depth of
different slopes was also significantly different in three years. On the slope of 10°, bare land was 236.70 £9. 06
mm and Agave americana land was 101.91 £7.56 mm. The average runoff depth in the 10° Agave americana land
was 56.95% less than that of bare land. The average runoff depth in the 20° bare land and Agave americana land
were estimated at 252.20 +10.47mm and 152.78 +8. 12 mm, respectively. The average runoff depth in the 20°
Agave americana land was 39.42% less than that of bare land. During the monitoring time, the average runoff
coefficient of bare land with a slope of 10° was 0.50 £0. 17 and same slope of Agave americana land was 0.23 +
0. 17, indicating that the average runoff coefficient of 10° Agave americana land was 54.00% less than that of bare
land. For 20° slope, the average runoff coefficients were estimated at 0.53 £0.17 and 0.36 £0. 16 in the bare
land and the Agave americana land, respectively, which demonstrated that the average runoff coefficient of 20°
Agave americana land was 32. 08% lower than bare land. These results indicated that the Agave americana

exhibited a preferable effect on the soil and water conservation in the dry-hot valley of Jinsha River.

Key words: dry-hot valley; Agave Americana; runoff and soil loss; runoff coefficient; soil and water conservation

effect



