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Soil Water Infiltration and Influencing Factors of Typical Revetment Vegetation in Yongding

River

ZHU Meifei'”, CHENG Jinhua'*"

(1 School of Soil and Water Conservation, Beijing Forestry University, Beijing 100083, China; 2 Key Laboratory of Soil and
Water Conservation and Desertification Control, State Forestry Administration, Beijing 100083, China)

Abstract: In order to study soil water infiltration under different revetment vegetation to provide references for regional riparian
ecological restoration and water resources protection, three typical vegetation in the slope vegetation buffer zone of the Yongding
River basin, including Willow, Vitex and Setaria were selected, dye morphology were studied by combining bright blue staining
method with the software of Photoshop, Image Pro6.0. The development degree of priority flow was quantitatively evaluated
based on fractal dimension and multi-index evaluation method, and the influences of different vegetation roots on priority flow
was discussed. The results showed that water referential infiltration occurred in the soils under the three vegetation, the ratio of
soil stained area (D) decreased gradually with the increase of soil depth, average D, (38.32%) was the largest under Willow,
which was 1.11 and 1.37 times of Vitex and Setaria, the length index and preferential flow fraction were significantly lower under
Setaria than those of Willow (P<0.05), no significant difference was found in the depth of substrate flow under the three
vegetation. The results of the priority flow evaluation index (Pp;) and fractal dimension (Fp) were consistent in the order of
Willow > Vitex > Setaria, the wet front line fragmentation of Willow was the highest, and the priority flow phenomenon was the
most obvious. Organic matter, non-capillary porosity and root length density significantly influenced water infiltration, the total
root length density and non-capillary porosity were significantly positively correlated with D., Fp was significantly positively

correlated with roots =1 mm and organic matter, and D, was well fitted with root length density. In conclusion, under the same
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external conditions, Willow priority flow degree was greater, the diameter class and density of plant roots significantly influenced

the development of preferential flow, and the more abundant roots =1 mm, the more obvious the preferential flow phenomenon

was, while the roots with diameter class <1 mm mainly promoted the uniform infiltration of surface soil water.

Key words: Preferential flow; Multi-index evaluation method; Dyeing tracer; Fractal dimension; Root length density
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Fig. 1 Schematic diagram of testing apparatus and soil profile
sampling
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Table 1 Soil physiochemical properties of three vegetation soils
et +Z Bk g ok BERE  IEBELBE A BB B
(cm) (%, VIV) (%, VIV) (%, VIV) (%) (%) (g/kg) (g/em’)
MR  0~10 4.05+1.80a 1327+294a 82.68+4.09a 38.81+227a 4.79+1.67a 1.84+0.62b 1.50+0.06a
10~20 1.01+1.40a 6.81+£3.28a 92.18+4.67a 3992+2.02a 389+183a 154+067b 151+0.06a
20~30 6.34+227a 1897+49la 7470+7.18a 40.63+149a 541+1.09a 221+£053b 146+0.03a
30~40 321+091a 15.07+223a 81.72+3.13a 31.05+2.08a 10.70+2.14a 139+0.65b 1.42+0.07a
40 ~ 50 Oa 776 £2.18a 92.24+3.0la 39.56+199a 574+1.16a 1.87+0.65b 1.48+0.07a
F &R 0~ 10 146+1.04a 9.79+2.89a 8875+348a 33.58+4.60b 726+151la 2.39+039b 1.48+0.08a
10~20 1.80+130a 896+2.6la 89.24+3.29a 3239+242b 697+149a 224+042b 1.57+0.07a
20~30 1.23+0.60a 575+2.11a 93.02+£2.71a 3236+124b 6.06+128a 1.58+£093b 1.57+£0.07a
30~40 2.66+0.32a 10.16+0.87a 97.19+1.05a 3390+£3.68b 555+124a 1.06+052b 1.52+0.03a
40 ~ 50 - — — 32.52+3.63b 9.53+£0.84 a 1.21+0.52b 1.53+£0.10a
Wikt ARHL  0~10  1.97+033a 9.54+144a 8850+1.73a 42.17+4.10a 7.54+27la 6.79+088a 138+0.07b
10~20 229+1.03a 1043+4.17a 87.28+5.19a 4131+82la 11.66+525a 576+1.89a 129+0.24b
20~30 261+122a 11.15+506a 86.24+628a 38.09+183a 7.80+248a 3.86+1.76a 138+0.10b
30~40 0.68+0.39a 4.17+1.58a 9515+197a 3731+296a 655+037a 387+1.03a 141+0.01b
40~50 1.45+055a 8.59+2.24a 89.96+2.79a 3502+214a 645+248a 3.17+1.10a 1.46+0.07b
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Fig.3 Staining morphology and staining area ratio of three vegetation soils
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Table 2 Mean values, mean square errors and weight coefficients of priority flow characteristic indexes of three vegetation soils
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PESEi £ Pre 0.39 0.34 0.27
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Table 3  Fractal dimension () and Py, of three vegetation soils

FEHL FE SHIEHEEL Fr Fo M8 I TP HEEL Pr Pr ¥I{E

¥ R 1 1.2325 1.2343 0.283 4 0.574 8
2 12273 0.748 4
3 1.243 0 0.692 4

IR S b 1 1.2845 1.253 8 0.334 1 0.426 8
2 12270 0.753 2
3 1.250 0 0.193 0

WIS bt 1 1.248 3 1.303 1 0.266 7 0.229 2
2 13358 0.249 5
3 13253 0.1713
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Fig. 5 Distributions of root length density of different Vegetations with soil depth
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Table 4 Density of root length of three vegetations in different soil layers

E H <1 mm MK (cm/cm®) =1 mm R K% (cm/cm’) SRR (cm/cm®)
0~20cm 20 ~ 50 cm 0~20cm 20 ~50 cm 0~50cm
G[I)E2E-8: ) 2.2281+04397a 0.0637 £0.0782 a 0.0106+0.0129 a 0.004 1£0.0072 a 24712+0.4071a
AR b 1.2687+0.3325b 0.1218 £0.1167 a 0.0136+0.0091a 0.0002+0.0003 a 1.7517+£0.0809 a
A A b 0.194 4 +£0.088 5 ¢ 0.0769 £0.1176 a 0.0227+0.008 6 a 0.0248+0.0175a 0.5398+0.2554b
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R I =1 mm MR R AR B RELE 3 P i
K, HBEHZHRESE IS A%, 78 10 ~20 cm
TEFRAFEE,

3 Tt

3.1 RESERIFIEISIR

Xt 3 AN [ R A 2K 70 - S ) e € R AT & B
e T AR F i SRR A 3 i B AR MR N , TE SR
TR e e a B A T TR, J s X S g 1L it
JE g% H e - el B e, (Y A B RE S 17 B
g, SER AL EE R, SRRk AR
b - EWFTER RIS , ASBIFSE AP A S B TR B R
Tl 1 . ARYE T 432 = A AR AR IEL, AR AR
b A R e b - 3 T HESRD - R Sobk R T
b+, LIRS R 85% LU L, HARFHES
KM, ML, Yy REIS BN PR 5] Hh
TBEY, FERRRER A, Yl s,
FIRAHIF G T A8 B A e o 5k rp 25
FAFAEZE S (HIRE R BT AM L K ik s sh i
JE 3850 K AMRORT 5 1l 38
3.2 HEEHFSIERESITEN X

Xof BT AR A ATT IR e B, (S i — T AR AN O
JETA R BARGLEL, T IREE s AR AR TE, 15
SER A —E 25, TR F 248 bR P A Aok o
T —FEFR T A B , RE A L O e T PE A 4 AR
X A RIRE O e 2 B AR . IR, i FEFAMA
6 o B 5 A5 T .8 53 114 7% B ) 4 € %) 0 S Y )
IR EA G | B A% BERERURBL (4 4 TR, 8
50T 4 5 2 i e €0 TR 0 AS R0 D00 Al o A ik
WA E AL AL R B, TEAB
IR AR RN 25 A, AR bR bt - 458 16 Wi 4 U 5 e
8, RNFER R e, M TEAEBUR K, KT ABTEK
S 1) 4% AL E BT R B A e RIRE S 22 88
U2 5 R H Z AR S A VPN T L e R v E 0 48
BOR B —EchE . Rl L, M AEECT TR A F
FERE PR aS L B 2% 38 X, R, FEdbf AR5

Prisk KB 5), ZARPsIHMER L em - ds
5 H e R R EA RN, 5 B4R
SRR AR S S B — 2, (H IR T o0 4t
WG 25 IR AR S . X — 07 A OB 4505 248 1
CRATHIERX TR L el A B R RE L, 75 —TJ7
T 7R T BT 22 R FEAE AT BRI, (%K
PEoF-F L IS T A TR bR 2 Y 22 5
x5 MERBERRRIERXRE
Table 5 Correlation coefficients of preferential flow parameters
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=1 mm RKHFE 0.68°  0.50 0.82°  0.77 0.66
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Fig. 6 Soil stained area ratios under three vegetations varied with root length density
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