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Effect of Different Vegetation Types on Soil Hydrological

Function at Shell Ridge in Yellow Delta

WEI Xiao-ming'?, XIA Jiang-bao*, KONG Xue-hua’, REN Jia-yun’, YANG Ji-hua'
(1. Forestry College of Shandong Agriculture University, Taian, Shandong 271018, China;
2. Shandong Provincial Key Laboratory of Eco-environmental Science for Yellow River Delta , Binzhou University ,

Binzhou, Shandong 256603, China; 3. Weifang University of Science and Technology, Shouguang. Shandong 262700, China)

Abstract: Compared with bare land, soil hydrological characteristics of three kinds of saline bringing, xero-
phytic bringing and saline herbaceous were researched in shell ridge island of the Yellow River Delta. Results
indicated that compared with bare land, the soil bulk density of three vegetation types decreased by 8.5% ~
20. 8%, soil total porosity increased by 17. 1% ~ 46, 1%, the effect of xerophytic bringing vegetation in
beach ridge zone was the best, the effect of saline herbaceous vegetation close to landside was the worst. The
sequence of the soil permeability characteristics of different vegetation types was in the following increasing
order: saline herbaceous vegetation close to landside<xerophytic bringing vegetation in beach ridge zone <C
saline bringing vegetation close to the seaside<Ubare land. The sequence of the soil saturated water and capil-
lary water of the soil layer in 0—40 cm was in the following decreasing order: xerophytic bringing vegetation
in beach ridge zone > saline bringing vegetation close to the seaside ™ saline herbaceous vegetation close to
landside. The soil water storage performance and improved effect of the soil layer in 0—20 c¢m were better
than that in 2040 cm. The ability of soil water savings, salt reducing and soil improving of xerophytic
bringing vegetation in beach ridge zone was the best, that of saline herbaceous vegetation close to landside
was the worst.

Keywords: soil physical properties; vegetation types; soil hydrological effect; shell ridge; Yellow River Delta

:2013-07-31 :2013-08-13
: * 3 7 (31100468) ;
(J13LCO03); (2013YD17001)
(1989—), ( ) s . . E-mail; weixiaomingqwe@163. com,

(1978—), ( ) s s s . E-mail: xiajb@163. com,



4 29
b Y l
(1
. (38°14'30"N, 117°54'38"E),
o , 550
H mm,6—9
’ ’ 4. 40 5 m s ’
1. O’\’Z. 5 m,
-773: ,
, , . (Periploca sepium ),
(Ziziphus jujuba var. spinosa) (Tamarix
. chinensis) (Limonium bi-
. color) . (Suaeda salsa) (Setaria
3 s viridis) o
[4-6] 2
2.1
, 2012 7
[7-8]
[4-5.7] . 3 ,
1, \
[9-10] R
[5-8] ,
to-tzd 10 mX10 m R
S 5 0—20 cm
) 20 40 cm .
° . pH
) 30 o
1
/% /m /m /a
1.58 1.12 5
55
1.63 1.37 7
60 1. 35 1. 24 6
45
2.2 s 5 ) 30
pH pH ( 5+ 1) ; min s 10 ml



30 34
,110 C , 50% H,0, : (1.20) >
) o (0.83)> (0.78)> (0.60),
1) N 30 50 cm., N
35 cm, 20 cm, R 3
10 cm., ) N
5 cm, ’ Le] °
[9.13]
b 3 b
X(u) :(Xiixmm)/(Xmux7Xmm) (1) .
s X ; Xi— o
; Xmin b anxi
2
’ I*Xu) o /
/em  (ge+cem™?) /% /% /%
3 0-—20 1.34 35.41  12.32 47.73
20—40 1.38 31.90  11.34 43. 24
3.1 0—20 1.23 45. 46 10. 43 55. 89
2 ’ ’ 20—40 1.29 43.71 9.57 53. 28
’ N 0—20 1.43 33.91 13.92 47.83
3 20—40  1.48 28.44  11.23  39.67
0—20 em 20—40 cm, 020 1.61 24.30 14,05  38.35
’ 20—40 1.56 23.93  12.42 36. 35
3.2 pH
1) pH
[13-14]
81.3% 82.0%, 1 . 3 pH
74. 2%, s
73.8% 70.9%.,71.7%., 0—40 cm pH
, < < <
, . 11.6%,1.7%  0.5%. .
88.2%,59.0% 54.2%,
0 40 cm 0 N o D)
20.8%, , ,
14.5% 8.5%, 3 .
46.1%,21.8% 17.1%. .
; , 0—20 cm 20—40 cm
’ ’ 5 pH 20—
5 ’ 40 cm ’
. . 3 20—40 cm o . s



s =
s > ,0—40 cm
20—40 cm R 1.46,1. 22 1. 17 ,
0—40 cm 1. 85,
1.40 1.29 ;
1 pH ,
3.3 o
[15-16] . 2 , 3
<
e < s
(10. 34 mm/min) 58. 2%,
44.9%  25.9%; (5. 78 mm/
min) 66.3%,46.1% 24.6%., ,
. . 2
b N ’ b b 3
[11-12]
/cm /mm /mm /mm
, . , 0—20 70. 82 24. 64 95. 46
X 2040 63. 80 22. 68 86. 48
) , 0—20 90. 92 20. 86 111.78
2040 87.42 19. 14 106. 56
’ ’ 0—20 67.82 27. 84 95. 66
20—40 56. 88 22. 46 79. 34
’ 0—20 48. 60 28.10 76. 70
’ ’ ’ 20— 40 47.86 24. 84 72.70
’ ’ ° ’ 0—40 cm
< < < o
s o . 3
3.4 0—20 cm 20—40 cm ,

[8-10] 3 , 3



32 34
3.5 2)
b
12 D ~ N ~ H ’
N N » 0—40 cm
. . . >
o 3 > >
40 1) o 3 07
. 20 cm 20—40 cm R
Y b (3) b
3
.,pH . N > >
L
(1] , . .
,3
M. ,2011.
’ [2] , , s
| L1l ,2010,17
(2):136-140.
4
[3] , s
[Jl. ,2012,32(2):
267-270.
[4] , , .
0.697 1. 000 0.394 0. 000 i}
‘ 0. 466 1. 000 0.345  0.000 L1]. 12012,23(5) :628-634.
0.565 0. 000 0.796  1.000 (5] , .
0. 402 0.852 0.316 0. 000 Lyl ,2012,25(4) ;456
+ 0.393 1. 000 0. 300 0. 000 463.
pH 0.473 1..000 0.316  0.000  [g] . L
0. 669 1. 000 0.614 0. 000 r7. ,2013.
0. 555 0.229 0. 000 1. 000
N 33(2) :83-86.
0.629 0. 305 0. 000 1. 000
+ 0. 466 1. 000 0.345  0.000 L7 ’ ’ ’
0.566 0. 000 0.796 1.000 (1. ,
‘ 0.472 1. 000 0.371 0. 000 2013,28(1) :7-11.
6.353 8. 386 4.594  4.000  [g] L
Tt - (1. .2012,32
(5):92-96.
4 [9] Liu Xia, Zhang Guangcan, Gary C H. Fractal features
1) of soil particle-size distribution as affected by plant com-
munities in the forested region of Mountain Yimeng,
) China[J]. Geoderma, 2009,154(1/2):123-130.
s N ’ [10] , , ,
° (1. ,2013,24
’ (3):725-731.
[11] 1) ’ ’ 5
s s [J]. s
20— 2005,19(2) :142-146.
40 cm . (F#% 38 1)



38

34

,2000.
[7] ) (M.
: ,2012.
[8] , .
L. ,2011,31(1):180-185.
[9] ; , .o
L. ,2012,31(7) :853-858.

[10] Yuin E. An infiltration model to predict suction chan-
ges in the soil profile[J]. Water Resource Research,
1998,34(7) .1617-1622.

[11] Rapp 1. Evaporation and crust imperdance role in seeding
emergence[ ] |. Soil Science, 2000,165(4) ;354-364.

[12] Ptrick J. Use of limited soil property data and modeling
to estimate root zone soil water content[ J ]. Journal of
Hydrology, 2003,272(1/4) :131-147.

[13] Lunt I A, Hubbard S S, Rubin Y. Soil moisture con-
tent estimation using ground penetrating radar reflec-
tion data[ J]. Journal of Hydrology, 2005,307(1/4):
254-269.

[14] Anne H, Tobias V, Katrin V, et al. Impact of climate
change on soil moisture dynamics in Brandenburg with
a focus on nature conservation areas|J]. Ecological
Modelling, 2009, 220(17) :2076-2087.

[15] Sonia I S, Thierry C, Edouard L D, et al. Investiga-
ting soil moisture-climate interactions in a changing cli-
mate; A review[]]. Earth-Science Reviews, 2010, 99
(3/4):125-161.

[16]

Patricio G, You Jinsheng, Kenneth G H, et al. Soil

water recharge in a semi-arid temperate climate of the

[17]

(18]

(19]

[20]

(21]

[22]

[23]

[24]

[26]

Central U. S. Great Plains [J]. Agricultural Water
Management, 2010,97(7) :1063-1069.
Zoltan B, Wolfgang W. Initial soil moisture retrievals
from the METOP: A advanced scatterometer [ J]. Ge-
ophysical Research Letters, 2007, 34(20); 1-5.

(1], 22001,56(1) ;7-13.
Zhao Jingbo, Du Juan, Chen Baoqun. Dried earth lay-
ers of artificial forestlandin the Loess Plateau of
Shaanxi Province[ J]. Journal of Geographical Sciences,

2007,17(1) :114-126.

’ ’

[J1. ,2005,41(4) ;155
161.
[Jl. ,2007,27(1) ;
76-89.
, . . [Jl.
,2000,14(4) :87-90.
QIPF
(1. ,2004,19(1) :5-8.
[1]. ,2007,22(6) :890-
895
[rl. ,2006,20(6) :59-61.
[(M]. ,2011.

(8% 32 70

[12] s s y .
[Jl. ,2005,19(6) :

102-105.
[13] ; , .
LIl ,2009,25(12) :63-68.
[14] .
[rl. ,2012,26(3):141-

144.

(15]

[16]

Murray C D, Buttle J M. Infiltration and soil water
mixing on forested and harvested slopes during spring
snowmelt, Turkey lakes watershed. central Ontario
[J]. Journal Hydrology, 2005, 306(1/4); 1-20.

Rosa J D, Cooper M, Darboux F, et al. Soil roughness
evolution in different tillage systems under simulated
rainfall using a semivariogram-based index[ J]. Soil and

Tillage Research, 2012,124(8) :226-232.



