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Abstract: In order to study soil quality of riparian zone in the upper reaches of the Hunhe River, a field inves-
tigation combined with laboratory analysis was employed to determine soil microbial quantity and enzyme ac-
tivity characteristics of natural shrub grassland, secondary forest, artificial pine forest and corn field. The
four vegetation riparian zones, in order of decreasing soil microbial quantity, were natural shrub grassland
and secondary forest, artificial pine forest, and corn field. Bacteria occupied the most in the soil microbial
groups, with proportions of 99. 87 % ~99.94%. The activities of soil invertase, urease, phosphatase, poly-
phenol oxidase and catalase were 12. 95~76. 43 mg/(g + d), 0.35~1.80, 1.32~6.39, 0.35~1.61 mg/(g-+d)
and 0.93~3.27 ml/(g * 20 min), respectively. The four riparian zones, in order of decreasing activities of
the five soil enzymes, were natural shrub grassland and secondary forest, artificial pine forest, and corn
field. By correlation analysis, the quantity of bacteria had a significantly positive correlation with the activi-
ties of the five enzymes, the quantity of actinomyces had a significantly positive correlation with the activities
of the soil enzymes except hydrogen peroxide enzyme, and the quantity of fungi had significantly positive cor-
relation with the activity of sucrase, phosphatase and polyphenol oxidase. In the four vegetation riparian
zones, natural shrub grassland and secondary forest had the greatest microbial quantity, highest soil enzyme
activity, and best soil quality and therefore, they are very good forms of riparian zone.

Keywords: riparian zone; soil microbial quantity; soil enzyme activity

2]

:2013-03-28 :2013-05-01
0 7 “ ”(2011BAD38B0603)
(1981—), ( ) s s . . E-mail: kongtao2005@126. com,



124

. Les] o
[6-7] s
[8] o ’
[9-11]
[12] s
4 ,
1
1.1
s 415 km, 100 ~
200 m., 1. 14X 10" km?, 3. 05 X
109 I'IlS ° ’ [}
. , 5.3°C,
, 806. 5 mm., 6,7.8
s 1275 mm,
15~35°, 330~1 116 m, ,
1116 m, .
, 41°51'10"—41°51"13"N.,
124°54'43"—124°54'55"E,
1.2
1.2.1 RBERBERMERKRE
4 .
1. .
5 . ’

34
( 4~10 m),
S 10 , 0—20  20—40 cm, o
1
/
/%O
(Sorbaria kirilowii)
(Artemisia capillaries)
(Setaira viridis)
(Vicia amoena) 95 15
(Artemisia lavandulae folia)
(Kummerowia striata)
(Geranium wil fordii)
(Quercus mongolicus)
(Frazinus rhynchophylla) 85 20
(Populus davidiana)
(Larix olgensis) 65 20
(Zea mays) 30 10
1.2.2 ®XAR BRIy ik ( prs]
»pH )
2,
{ DA .
(MPN),
1 s 36 C
24 h, 28 °C 3~
4 d; 30 C 5~7d,
[15]
3 . 5i ’
1.2.3 #¥EH2H Microsoft Office Excel 2007
SPSS 16. 0 R
2
2.1
C 3, . N
= = > . 4



1 125
, X10° cfu/g,
1.057X10°  6.52X10° cfu/g., 182.97%  189.46%.,
330.55%  341.07%,
. . 7.04X 10"  3.19X 10
. . cfu/g., 557. 94 %
, 7.01X10° 5,25 275.29%,
2
/ / / / / /
em (geem ) % pH (g kgD (g kgD (g kg ™H)
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0—20 0. 64 76.83 6.55 29.68 0.96 0.77
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0.584 0.573 0.467 0.787* 0.777* 0.780* 0.761* 0.881** 0.800~" 0.904** 1
: % p<<0.05 5 % % p<C0.01
b b
b
[18]
[19]
b N b
s . 4
[16-17] . s
N b
o 4 s
b b b b b
[20]



b

92.69 g/kg,

[21-22]

[21]

’

[1]

[2]

(3]

[4]

127
)
)
)
27]
o ’
N ’ ’
)
’
°
’ ’
’
[25]
o
) N
’
’
’
o 4
’
) ’
’ )
°
’
’ ’
o
) ’
’
) o

L ]
Campbell A G, Franklin J F. Riparian vegetation in Ore-
gon’ s Western Cascade Mountains: Composition, bio-
mass, and autumn phenology[ M ]. Seattle: University of
Washington Press, 1979:4-5.
Gregory SV, Swanson F J, Mckee W A, et al. An eco-
system perspective of riparian zones [ J |. Bioscience,

1991,41(8): 540-551.

(Il ,1996,7(4) . 439-448.
Naiman R J, Decamps H, Pollock M. The role of ripari-
an corridors in maintaining regional biodiversity[J]. Ec
ological Applications, 1993,3(2):209-212.
, . [J1.
,2004,32(3) :252-255.

’ ’ ’



128 34
[J]. .2006,26(3):901-913. [18] , , 4
7] , . . . (1. ,2011,39(6) :56-59.
[Jl. ,2003,14(1):157-  [19] . . ,
159. LIl ,2006,17
(8] , (9):1649-1654.
[yl ,2009,40(4) ;:951-956. [20] , , ,
[9] ) ; s . . Lyl
(1l ,2011,30(10) : 2315-2322. ,2008,16(1);57-61.
[10] . . . [21] , ,
. ,2011,30(1) ;119-125. . ,2012,28
[11] s , , (4) :46-50.
[yl . [22] , , ,
2012,7(1) :57-64. . L.
[12] ; . . +2009,45(8) :14-20.
. [J. s [23] Maxm C, Wood M, Jarvis S C. A microplate flurimet-
2011,19(2) :403-408. ric assay for the study of enzyme diversity in soils[]J].
[13] [M]. Soil Biology and Biochemistry, 2001, 33 (12): 1633-
,1978.62-93. 1640.
[14] [24] Zornoza R, Guerrero C, Mataix-Solera J, et al. Asses-
[M]. ,1985:34-58. sing air-drying and rewetting pretreatment effect on
[15] [M]. some soil enzyme activities under Mediterranean condi-
,1986.:157-241. tions[ J]. Soil Biology and Biochemistry, 2006,38(8):
[16] Stenberg B. Monitoring soil quality of arable land: Mi- 2125-2134.
crobiological indicators[J]. Acta Agriculturae Scandi- [25] s , R
navica ( Section B): Soil and Plant Science, 1999, 49 [Jl. ,2006,20(4) 120~
(1):1-24. 122.
[17] Winding A, Hund-Rinke K, Rutgers M. The use of [26] s s s
microorganisms in ecological soil classication and as- [Jl. ,2008,39(3) :514-517.
sessment concepts[ ] ]. Ecotoxicology and Environmen- [27] s s R

tal Safety, 2005,62(2):230-248.

[JJ.

,2002,4(4) :233-236.



