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Abstract:[ Objective] The aims of this study are to examine the preferential flow phenomenon in the Yong-
ding River Plain, to analyze its morphological characteristics and development degree, to identify the main
factors affecting preferential flow, and provide a theoretical basis for the protection of freshwater resources
and the restoration of ecological environment in the region. [ Methods] Willow, wattle and Setaria viridis of
three typical vegetation were taken as objects. The original soil samples and dyed profile images were
obtained by field brilliant blue dye tracing test under 25 mm infiltration water (heavy rain). Image processing
technology was used to analyze the morphological rule of water and solute infiltration in soil, and combined
correlation analysis and principal component analysis were used to study the response of different soil factors
to the generation and development of preferential flow. [ Results] (1) The preferential flow of the willow,

Jing, and dogtail soil concentrated at 10-—40 cm, 10—40 cm, and 10-—30 cm, respectively. The maximum
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chromosome depth was 40.0 cm, 44.8 cm, and 31.5 cm. Different vegetation types of vertical section showed
that the chromosomal area decreased compared with the depth of the soil layer. (2) The degree of preferential
development was a willow-like land™>ine-like=>dogtail-like land. The differential ratio and length index of the
chromosomal area of the willow-like land were significantly different (»p<Z0.05), and the differences between
the two planting of the neither of the two planting of the tattoo (»p>>0.05). (3) The contribution rate of the
content of the other party’s variant was 24.824 % , and the contribution rate of root weight density and organic
content was 46.312%. [Conclusion] Among the three typical vegetation in the south of the Yongding River
Plain, the first willow-sample of soil preferential flow occurred, forming the highest degree of preferential
chromatization. The phenomenon of preferential flow was the most obvious, while the dogtail-like land was
the least obvious. With the increase of the amount of water seepage, the soil moisture movement showed the
overall downward movement, deepening the depth of the differential interface of the soil water flow, i. e.,
the dyeing of the 0—20 cm soil layer was relatively stable. Soil machinery composition and less than 5 mm
root system are important factor affecting the development of preferential flow. Because the growth and
development of vegetation in various places is different, the impact on soil preferential flow is not the same.
There are certain differences in differentiation.

Keywords: Yongding River; preferential flow; bright blue dye tracing method; principal component analysis

T A AR R AR Wiz 2 e A i R SL B R AR AL
7= A 1) 258 S0 S0 L B AR B A7 A L K 20 T 3 X 2B
Be LIRS T g s R AR e
X — PR AR T K5 AN SR 35 e v i) i B I ]
FLREMG PR iz 75 2 SRR L R T %t Kk 73 Al
Fr 53 A WOR 2 3 2 3 A T K SR Y 9 e R R
HIRAS,

fLoeiiiz sk XL iR R 2 2%, H R A P
B MEAE AREESER . RZEE AR
AT 5 DXl 6 e (7 B 5 A B 4 98 % 0 31 1 11 4%
XA [7) 288 Y 4 I 5T AR 285 R i e 5 i TR R R AT
TREMWITE . L E AR « PER PR R A A g
@ORER T T LSS L SRR JR 25 5 R &
FEPR A3 AR/ T 5 mm A AR 3 R TR O 2 B A
HOE B E AR U ST ORI Y (R BR i 3l 3 X
ABRIE G 1 B A5 ] A 23 A L 45 3 17 1 BT
7 TR E T o0 PR B B T il — s 4
XPACHE M N AR ASCH T AR DG RIF 5T A
T A O T ORORUBE A9 R R M B B ESE . Maier
A0 SR IR 23 Ty Xk Ji e BT 2R SR 40T LRI A 0 )
Ui T AE 23 B L3 AF R T4 0 . Tang 55107 X6f By (L 437
B 1Lk A [ o S ST A L U R B AL

B Tl Al 0 K R RIS B TR L ARG SE R A 5 1Y
L B 1) — 4 A 2 58 LA () 3t T S R ] 4 5 R
A7 AR YR B R R DX G T R X AR
7K E AT S e i B DX KRR R XA S R A R

K PRFFE BEIRE X Z — K BTIR R4+ 00 G . 7
(CTBuNERRTIKi I BIRCE L7/ b Bus: 3/ WAL K
I Z Ahad 2ol ik 4 S G R KR K E T F
Ji T S A B R R 0 S TR R K BRI B A — E B
Wi+ BF 5 2% DX 38D 21 B AR A R BRBIL X 74 9 90
A BRI A A B

1 RXHEER

WEFE DX AL T AL 4 iR 5 7 [ 22 B 2R JU A #8 0K s
TS J5 R 78 B Y B — SR A R B (112°—117°45'E,
39°—41°20'N) 7K AE A Ay My 13T, Jfe v 2 7 Tl 3 R e U
LR EEON A AL B b T, e
RS WG PN i RN T S s ST R R 73
X, 2T 6.9°C, 4F B K B 360 ~ 650
mm, FKE B AL AT TR R 22 N AR A
FEWI (Saliz) A (Populus canadensis) F & A (Sabi-
na chinensis )5 ; BE AR YA 7 25 Vitex negundo) .84
i (Indigo fera bungeana) G WA (Sabina procumbens)
S WA Y A M B B (Setaria wiridis) . 51 U5
(Portulaca oleracea) .7 %5 (Phragmites australis) 4
5 ¥ (Eleusine indica) &#G (Leersia japonica) . H
¥ (Imperata cylindrica) 55,

2 MRS

2.1 HiTER
5 3o UK 5 5 B SR L PR FROR 4% BB
AR 3 R 5 1T IR S 4 B B



234 S o S

%31 &

GATM TG (/N X (R 1D, 3 HekE KNk
Bk 20 m X 20 m, 345 5 m X5 m, fARRE 1 m X
1om, 58 WU B I 4 J5 76 W0 55 98] 2% RF M 1 5 A 4P
3~ A RRTT A BT AR 0 3 AR Ak 35 /N I i T A I e

/N /N X5 48 37 AR B B R A B AR L R AR
XoF e (G5 A R o S R U)X SH A X R
TEA PG 5 WL 3 A B 3 A4S e /)N DR LI AR 2
VY R

R1 HHERERFE

Table 1 Basic information and characteristics of the sample plot

B T b MR/ m /) BREUME PRI E/m /% AR g4 BN ZFE(E)
W, 20 7 15 6.23 — 0.70 39°30'6" 116°14'50"

A AL Hb W, 21 7 13 5.98 — 0.65 39°30'5" 116°1445"
W, 19.5 7 18 6.41 0.75 39°30"9" 116°14'52"

T, 20.5 10 22 2.3 75 — 39°30'55"  116°14'11"

EHES =20 T, 20 10 20 2.01 60 — 39°30'54"  116°14'16"
T, 22 9 15 1.9 55 — 39°30'53"  116°14'01"

S, 18 6 15 1.5 93 — 39°30"33"  116°14'42"

T R BRE b S, 17 7 9 1.6 95 — 39°3035" 116°14"44"
S, 17.5 6 13 1.4 96 — 39°30'40"  116°14'44"
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Table 2 Basic properties of soil
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Table 3 Characteristic parameters of soil dyeing morphology in three vegetation sample plots

He B GHEE/ em Qe BUEL/ % PLAEW L/ 20 KE#8/ % ARG EHE/ em
T 12.37£4.01 31.9045.62 23.71410.70 210.47+23.67 24.4

T, 14.27£12.49 46.64110.94 43.7649.00 244.20£44.26 44.8

T, 11.53£1.85 29.40%0.58 21.35+13.93 145.60453.62 19.1

& 18.03+2.53 42.8343.86 16.05+4.47 188.67+13.91 40.0

W, 13.40£4.62 42.45%+1.84 37.34119.37 309.07£130.81 38.0

W, 8.97+1.51 34.01%0.91 47.3947.50 239.13+34.70 39.9

S, 12.60+3.17 33.4646.15 24.9948.99 146.00442.06 24.2

S, 12.50£0.26 31.6240.65 20.91%2.89 175.87£47.95 31.5

S 12.37+1.34 30.60+2.23 19.24+4.57 142.93+16.02 24.1
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Table 4 Analysis of principal components

. TG 5
1 2

P ENR A 0.373 0.454
Roki 0.456 —0.499
hig A 0.506 —0.346
ki 0.049 0.557
HAHLBT 0.425 0.272
i 25 E 0.461 0.195
<1.0 mm R % F 0.604 —0.825
1.0~2.5 mm K% 0.561 —0.426
2.5~5.0 mm MK % 0.238 0.488
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