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Tab. 1

1

General characteristics of sampling sites

/m

Lo 2 /mm

1 3761

2 3 600

3 3403

4 2 700

5 2334

-0.41 2771 5

0.56 2 687 2

1.76 2 508 3

6.03 1 869 3

10.08 1537 1

10 cm

0:0.5~1 cm
A:l~3 cm
B:2~3 cm
C:
0:1~2.5cm
A4 cm

B:2 ~3 cm
C:
0:1~2cm
A:3.5~9 cm
B:4 ~10 c¢m
C:

0:

A:8 cm

B:7 em

@
®:

Wu (2013) '© . @

( Revision 5. 0 Jan. 2001) ( Office of Science and ( 2a)

2.59% ~5.44% o

Technology U. S. Environmental Protection Agency A ( 2b), A
2001) ICP - AES 0.02 mg/L, C
Ruttenberg P 1 ( 2b).
SHIMADZU UV2450 ( 2b).
0.01 mg/L. 3 ( 3376l
50% m ) o pH
5% . :1) Ex - P: 2700 m ( 3)o
( ) 1 M MgCl, .32
2) Al - P: 0.5M NH,F : 3.2.1 TOC.TN.TP
3) Fe - P: . IM NaOH - 0. 5M A (3761 m
Na, CO, 4)Ca-P: yToc TN
2 700 m
) 1M HCI ;5) OP: ( 4.0 A TP
;6) Res — P: 5 2700 m
° ( 5.8 TP
( 5).
3 TP ( 5.
2 700 m 0 A
3.1 TP B C o 2 700 m
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Fig.2 Cchanges in soil composition with altitude ( a: C horizon b: A horizon)
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Fig.3  Changes in soil pH with altitude
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Tab.2 Ratios of C N and P in the A horizon with altitude

/m C:N C:P N:P
1 3761 574.53 21.90 0.46
2 3 600 15.05 105. 89 7.48
3 3403 25.25 209.52 8.46
4 2 700 15.71 250.61 16.11
5 2334 14.47 201.37 13.92

Fig.4 Changes in TOC and TN in the A horizon with altitude
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Variations in Soil P Biogeochemistry and Its Impact Factors along an
Altitudinal Gradient in the Yanzigou Eastern Slope of the Gongga Mountain

ZHOU Jun BING Haijian WU Yanhong SUN Shouqin LUO Ji

( Key Laboratory of Mountain Surface Processes and Ecological Regulation Institute of Mountain Hazards and Environment

Chinese Academy of Sciences Chengdu 610041 China)

Abstract: Soil phosphorus ( P) biogeochemistry is subfected to lithology climate topography soil age and physical—
chemical properties of soils activities of plants and microbes. Mountains with vertical belts of soils and vegetation
due to large altitudinal differences are ideal experimental areas to evaluate relative importances of these impact fac—
tors. In order to investigate spatial patterns of soil P biogeochemistry and impact factors forty soil samples were col—-
lected at five different vegetation belts which were bare area (3 761 m asl ( above sea level) ) alpine shrub vegeta—
tion (3 600 m asl) dark coniferous forests (3 403 m asl) coniferous and broad leaved forests (2 700 m asl) and
broad leaved forests ( 2 334 m asl) . In addition to find out soil physical-chemical properties soil P forms in A hori-
zon were measured and separated into bioavailable P ( Ex - P) Al bound P ( Al - P) Fe bound P ( Fe —P) Ca
bound P ( Ca — P) organic P ( OP) and residual P ( Res — P) by a sequential extraction technique. Our results
showed that the spatial distributions of soil P forms revealed an obvious vertical zonation. The Ca — P concentrations
in the A horizon decreased significantly with decreasing elevations. In contrast OP concentrations in the A horizon
increased significantly downslope. The concentrations of Ex — P Fe — P and Al — P were always low across the five
belts. Res — P concentrations changed rarely along slope gradient and accounted for the largest portion of total P ex—
cept at the 3 761 m site. In the high altitude sites the Ca — P was the second largest part of total P; while in the low
altitudinal zones OP became the second largest part of TP. The influences of vegetation on soil P spatial distribu—
tions are more important than those of geochemical processes. We confirmed plants control soil pH and further im—
pact Ca — P contents in soils. Plants transform inorganic P into OP by directly assimilating Ex — P and thus cause a
large increase of OP. In addition the distribution pattern that total P concentrations in topsoil are higher than that in
bottom is mainly a result of “pumping” of plants. The low contents of secondary mineral P ( Fe — P and Al - P) in-

dicates that the effects of geochemical processes ( e. g. absorption) on soil P bioavailability are relatively small.

Key words: bioavailable phosphorus; phosphorus forms; biogeochemistry; vertical zonation; Yanzigou, Gongga

Mountain



