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Soil Physicochemical Properties and Enzyme Activity Characteristics of Four
Typical Vegetation Types in Saline-alkali Lands of the Hexi Corridor

MA Dawei', MA Yanjun', GUO Yongchun', ZENG Yu', MA Rui', ZHU Jiangang”
(1.College of Forestry, Gansu Agriculture University, Lanzhou 730070, China; 2.Gansu Qilian Mountain
Water Conservation Forest Research Institute, Zhangye, Gansu 734000, China)
Abstract: [ Objective] To explore the changes of soil physical and chemical properties and enzyme activities of four
vegetation types in desert saline-alkali lands in the Hexi Corridor and their influencing factors, and to provide a
theoretical basis for soil nutrient cycling and regulation mechanism in desert saline-alkali lands. [ Methods ] Taking the
desert saline-alkali soil in the Hexi Corridor as the research object, four typical vegetation types, including
Lycium ruthenicum Murr. single community (HHD , L. ruthenicum and Phragmites australis community (HL) ,
L. ruthenicum and Alhagi camelorum Fisch. community (HT) , L. ruthenicum and Tamarix chinensis Lour.
community (HC) , were selected. Three replicate plots were set up for each vegetation type. Through the
combination of field investigation and indoor analysis, soil physical and chemical properties (including organic

carbon, total nitrogen, total phosphorus) and enzyme activities (including urease, alkaline phosphatase, nitrate
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reductase, nitrite reductase) of the four vegetation types were measured. Variance analysis and redundancy
analysis were used to evaluate the differences in soil physical and chemical properties and enzyme activities, and
the influencing factors were analyzed. [Results] In the soil of the four different vegetation types in the Hexi
Corridor, organic carbon content increased with the increase of soil depth, being the highest in HC and the lowest
in HH, and the difference was significant (»<C0.05). Total nitrogen content decreased with the increase of soil
depth, being the highest in HH and the lowest in HC, and the difference was significant (»<20.05). There was no
significant change in total phosphorus (»p>>0.05). The activities of urease, alkaline phosphatase, nitrate reductase
and nitrite reductase decreased with the increase of soil depth, showing the phenomenon of surface aggregation.
The activities of alkaline phosphatase, nitrate reductase and nitrite reductase were significantly different among
different vegetation types (p<<0.05), being the highest in HL., HH and HT, and the lowest in HT, HC and HH,
respectively. Total nitrogen content was significantly positively correlated with urease and nitrate reductase
activities (p<C0.05). In the 20—40 cm soil layer, organic carbon content was significantly negatively correlated
with urease and nitrate reductase activities (»<Z0.05). [ Conclusion] The changes of different vegetation types and
soil layers cause significant changes in soil physical and chemical properties, and then regulate the changes and
distribution of soil enzyme activities. Soil total nitrogen and organic carbon contents are the key factors affecting

soil enzyme activities, and can better explain the distribution and change characteristics of soil enzyme activities.
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Fig. 1 Basic physical and chemical properties of soils at four vegetation types

1.0

[(2)
S=0 F=0.007 SxF=0 0.8
L a =
‘o
g ':) 0.6
L a . b \\E/
ab ab b ~ 04
ab >
- be b <
0.2
c
0
HH HL HT HC
e &
- $=0.019 F=0 SxF=0"" (d) 0.025
g . 0.020
a =
a T?D 0.015
2
by b = 0.010
¢ 0.005
0
HL HT HC

TR

®)
§=0 F=0 SxF=0""
b
a (4
b
d
HL HT HC

S§=0 F=0 SxF=0""

eI
(d

a
a a
a
b
- b b
2 b
c
B c
d
HH HL HT HC

B

m0~10 cm =10~20 cm = 20~40 cm

TE AN ) /NG - B R A [l BRI AR () )2 0] 22 5 1 35 (p<<0. 05) s HH Oy B AAC B — AR W) BE % 5 HIL g R A AL A S S5 R RE VS HT A
IR A 0 5% ST AT VR HC g R AL FIAE AP 3 7 5 S O R385 F O ML Ure S DRI 5 AL Ay B0 1 9 19 6 5 NR o i R 0 I 1 5
NIR g SV f R 38 il s 3 7R 2 HLAE HIAE 0. 05 K F B2 5 ik 3% o
B2 4FMEHREBTIEREESE

Fig. 2 Soil enzyme activities in four vegetation types
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