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Abstract To reveal the impact of human disturbance on the riparian zone soil, the riparian zone of Xi River, where is frequently
disturbed by human in recent years, and is located in Benxi City, Liaoning Province, has been selected as the research object. By using
field investigation and laboratory analysis methods, the soil physical and chemical properties of the 27 points at three different sampling
depths of 0—20cm, 20—30cm, and 30—40cm were studied. The results indicate that the riparian zone soil of Xi River has a hard soil
matrix and a poor soil structure. The values of bulk densities are generally high, and total porosity of that is generally low. The soils are
neutral or alkalescent. Contents of soil total phosphorus are generally high; however, the available phosphorus is extremely low. The value
of organic matter and total nitrogen is very different in different points, and there is a significant relationship between the two properties.
In the general, the property values in different points is significantly different, however it is insignificantly different among the three
different sampling depths at the same point. Research results show that the frequent human interference with the riparian zone soil of Xi
River has the serious influence on the soil natural layer, and the restoration process for the zone needs a long period.
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Fig. 1 Locations of sample points
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Table 1 Main physical properties of riparian zone soil along Xi River

B ‘?i/(g'mﬁ) LB /% Ry,9%

Lz )z Tz Lz )z Tz Lz )z Tz

1 — — — — — — 0 0 0

2 — — — — — — 0 0 0

3 — — — — — — 0 0 3.26+0.12
4 — — — — — — 3.58+0.08 0 0

5 — — — — — — 0 0 0

6 — — — — — — 7.4+£0.25 4.44+0.15 0

7 — — — — — — 30.02+0.68 0 0

8 — — — — — — 4.62+0.09 4.82+0.18 9.78+0.12
9 — — — — — — 0 0 0

10 — — — — — — 16.08+0.78 15.34+0.79 0

11 — — — — — — 22.44+1.08 0 0

12 1.80 1.73 1.67 47.91 38.84 44.86 5.24+0.19 0 0

13 1.45 1.62 1.54 50.81 42.39 44.20 0 0 12.78+0.59
14 1.62 1.58 1.60 42.22 39.23 41.42 6.82+0.36 4.92+0.28 19.12+0.98
15 — — — — — — 24.96x1.06 10.54+0.40 0

16 — — — — — — 2.72+0.13 1.34+0.02 0

17 1.69 1.49 1.59 38.02 43.57 44.31 42.00+2.05 17.18+0.71 20.74+1.02
18 1.69 — — 39.83 — — 20.26x1.04 5.06+0.27 9.4+0.13
19 1.41 — — 47.65 — — 20.62+1.02 0 0
20 1.41 1.66 1.55 52.55 4325 46.37 0 0 0

21 1.50 — — 47.59 0.00 0.00 0 0 0

22 1.53 1.71 1.61 45.63 44.50 48.34 11.44+0.26 0 0

23 1.59 1.65 1.44 51.67 44.63 48.83 0 0 0

24 1.76 1.63 1.57 44.10 46.29 39.43 1.76+0.08 0 26.38+1.28
25 — — — — — — 3.86+0.15 3.34+0.02 0

26 — — — — — — 0 0 0

27 1.39 1.34 1.36 50.48 52.17 52.06 5.78+0.11 4.65+0.02 4.12+0.13

R AR R Ry R R AR T 0.25mm 09 KA R,

Notes:

S R S S O R AR A T Y A AL
B R R A A A AT SR SR AE M A Y S M,
P QI I = A R T D w2 i 1 4GS ) T
MAFMARKRZE R, b b T 3 E&/MESHIH 1.39,1.34
F11.36g - em™, P 15 4 v AR K AH 4 5 O 1.80,1.73 Fi 1.67
g-em™ {E 5350 1.57,1.60 F1 1.55g - cm™, i KAH T {E 1Y
SEBRAE AT RE T K R B A 9 A ERE B s 4t L mT AT 4 e
ek b £ S T T N NI o G/ N L i = TR 1
BRI, BTN R L e B Y & g
SR DA O T AT U /0N T L BR A TS, AR R AR
TR E A EMILE RN T EREN N, SR U 20
APV A R AR AL R R R A R AN
SNFLBRF B NT 50%., Jr 24T 2R W, AR R A R T
FLUR 3ARRAEREZE AL E (P0.05), /I - A HE k6 1
JEGEE AR I B, X B T R L 2 R

—" means not be measured; R means the water stability aggregation more than 0.25mm size.
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Table 2 Some chemical properties of riparian zone soil along Xi River

B pH fH A/ (g-kg") L/ (mg-kg™)
%7 L= Iz TE HH L= )z Tz L= Iz =
1 7.38+0.01  7.71+0.02 8.03+0.04 7.71 1.53+0.01  1.29+0.01  0.61+0.00 2.63+0.01 4.53+£0.02 3.89+0.01
2 8.02£0.00  7.99+0.01 7.94+0.01 7.98 0.88+0.00  0.81+0.00  0.72+0.00 3.05+0.02  5.13x0.02 4.09+0.01
3 7.51+0.02  7.64+0.03 7.43+0.02 7.53 1.28+0.01  1.20+0.01  0.88+0.00 3.30+0.01  3.01+0.01 3.35+0.02
4 7.22+0.01  7.34+0.01 7.43+0.01 7.33 0.88+0.00  0.83+0.00  0.71+0.00 4.70+0.02  2.70+0.01 2.85+0.01
5 7.31+0.03  7.10+0.02 7.30+0.00 7.24 0.78+0.00  0.74+0.00  0.51+0.00 4.87+0.02 3.14+0.01 4.02+0.02
6 742+0.01  7.69+0.02 7.57+0.01 7.56 0.43+0.00  0.23+0.00  0.09+0.00 5.64+0.01 4.49+0.02 2.72+0.01
7 7.54+0.02  7.69+0.03 7.64+0.02 7.62 0.76+0.01  0.44+0.00  0.05+0.00 4.84+0.01 4.83+0.02 2.82+0.01
8 7.79+0.01  7.82+0.01 7.58+0.03 7.73 0.60+0.01  0.52+0.00  0.52+0.00 3.15+0.03  4.86+0.02 3.73+0.01
9 7.74+0.01  8.22+0.02 8.19+0.01 8.05 0.53+0.00  0.46+0.00 0.37+0.00 4.39x0.01  3.10+0.01 2.80+0.01
10 794+0.02  7.95+0.01 8.14+0.03 8.01 0.91+0.00  0.73+0.00  0.55+0.00 4.63+0.01  3.72+0.02 4.82+0.02
11 7.84+0.01 8.21+0.01 8.24+0.01 8.10 0.69+0.00  0.60+0.00  0.50+0.00 5.91+0.02 4.62+0.02 3.22+0.02
12 7.78+0.03  7.24+0.03 7.87+0.02 7.63 3.66£0.02  2.62+0.01  1.74+0.02 3.54+£0.02  3.16+0.01 2.89+0.01
13 7.62+0.02  7.56+0.02 7.45+0.03 7.54 2.13+0.01  1.36+0.01  0.74+0.00 2.53+0.01 241+0.01 3.06+0.01
14 7.88+0.01  7.89+0.00 7.75+0.01 7.84 2.63+0.01  1.73+0.01  0.84+0.00 2.46+0.01 3.26+0.02 3.44+0.01
15 8.09+£0.02  7.89+0.02 7.83+0.00 7.94 1.02+0.01  0.97+0.00  0.89+0.00 5.12+0.02  4.16+0.02  3.32+0.02
16 7.92+0.01  8.04+0.03 8.03+0.01 8.00 2.30+0.01  1.72+0.01  1.37+0.01 2.70£0.01  5.06+0.02 3.37+0.01
17 8.06+£0.01  7.94+0.00 8.03+0.02 8.01 0.96+0.00  0.90+0.00  0.84+0.00 4.85£0.01  6.62+0.02  9.26+0.03
18 8.15+0.02  8.30+0.01 8.29+0.02 8.25 1.67+0.01  1.59+0.01 1.49+0.01 4.01+0.01 342+0.01 4.26+0.02
19 791+0.02  7.99+0.02 8.05+0.01 7.98 0.85+0.00  0.63+0.00  0.45+0.00 4.76+0.02  2.56+0.01 4.59+0.02
20 7.50+0.01  7.44+0.01 7.43+0.03 7.46 0.83+0.00  0.71+0.00  0.43+0.00 10.19+£0.03  7.86+0.03 3.11+0.01
21 7.16+0.03  7.07+0.02 7.06+0.01 7.10 0.83+0.00  0.65+0.00  0.56+0.00 3.35+0.02  2.61+0.01 4.70+0.01
22 7.06+0.03  7.05+0.03 7.04+0.03 7.05 0.89+0.01  0.75+0.01  0.59+0.00 5.72+0.01  3.35+0.01 3.63+0.02
23 7.18+0.01  6.97+0.01 6.92+0.01 7.02 0.83+0.01  0.73+0.00  0.33+0.00 3.02+0.01  2.58+0.01 2.86+0.01
24 7.12+0.04  7.03+0.02 6.87+0.00 7.01 0.52+0.00  0.28+0.00  0.04+0.00 9.17+0.02  3.45+0.01 6.35+0.02
25 7.21+0.02  7.45+0.01 7.78+0.00 7.48 0.93+0.00  0.64+0.00  0.34+0.00 3.90+0.01  5.94+0.02 4.66+0.02
26 8.01+0.02  8.12+0.02 8.28+0.01 8.14 0.44+0.00  0.38+0.00  0.32+0.00 3.17£0.01 3.01+0.01 3.41+0.01
27 7.93+0.01 7.71+0.02 7.61+0.01 7.75 0.71+0.01  0.39+0.00  0.17+0.00 3.24+0.01 3.08+0.01 2.58+0.01
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Table 3 Total nitrogen and organic matter of riparian zone soil along Xi River

AL/ (g-kg™)

R (g kg™)

B KL

L= Iz Tz ¥ {E L= Iz = )

1 44.72 40.2 3948 41.47 2.30 2.15 2.05 2.17
2 15.24 12.09 14.55 13.96 0.84 0.66 0.90 0.80
3 24.77 23.81 13.36 20.65 0.88 0.84 0.67 0.80
4 16.65 9.21 11.19 12.35 0.95 0.53 0.65 0.71
5 26.02 10.74 9.19 15.32 0.87 0.60 0.63 0.70
6 22.19 66.77 96.18 61.71 0.98 1.20 0.55 0.91
7 56.1 25.34 26.76 36.07 1.63 0.86 0.79 1.09
8 49.29 35.03 45.58 43.30 0.69 0.90 1.41 1.00
9 36.29 2043 2141 26.04 0.57 0.50 0.56 0.54
10 40.95 36.24 15.36 30.85 1.29 1.19 0.62 1.03
11 56.72 33 28.86 39.53 1.78 0.86 0.88 1.17
12 15.29 10.5 1522 13.67 0.74 0.78 0.83 0.78
13 5.84 5.26 12.72 7.94 0.56 0.66 0.75 0.66
14 5.97 7.14 14.57 9.23 0.50 0.61 0.80 0.64
15 36.03 42.72 17.26 32.00 1.93 2.11 1.11 1.72
16 14.02 12.74 10.26 12.34 1.00 0.85 0.76 0.87
17 45.22 47.13 30.53 40.96 1.97 1.93 1.28 1.73
18 25.96 11.36 18.76 18.69 1.26 0.74 1.06 1.02
19 26.27 8.72 493 13.31 0.83 0.61 0.46 0.63
20 9.71 7.09 7.72 8.17 049 0.48 0.58 0.52
21 10.62 0.66 6.64 5.97 0.64 0.30 0.63 0.52
22 20.74 11.62 6.72 13.03 1.36 0.55 0.55 0.82
23 6.05 6.22 11.09 7.79 049 0.57 0.78 0.61
24 4.57 2.74 10.78 6.03 0.60 0.62 2.77 1.33
25 11.24 8.12 7.69 9.02 0.74 0.61 0.66 0.67
26 10.09 748 6.65 8.07 0.62 0.83 0.57 0.67
27 12.57 17.74 9.1 13.14 0.87 091 0.67 0.82

11 HEAT 0 e 2% DX 4 B v 38T R O 0 ¥ 2 B 3 2 K
AT AR F T E S,

H1 75 2250 B Al ] AN TR R RE i A ML 2 U i
PIAFAEN R 35 22 57 (P<0.01) o HH T AN TR SR A TR JEE 1) - 33 L
JRA AR 2E AN R, T S AN R SR R TR
JERPFIIME, 27 A RAE I VLRI RIE R 61.71g-kg™,

MIAE A 6, B/MEA 5.97g ke, HBLTES 21, ¥MHE A
20.76g kg™ £ A WM RN 2.17g kg™, BUAE ST 1, I
/ME 9 0.52g kg™, IR AE A5 20 F0 21, ¥I{E 9 0.92g -k, H R
R E SR R IR R R R S A C RN
A A (RIS DR TR TS 2 ) | e 3 A0 25 4 Pk i PR AL BE ) 2
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