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Abstract; To understand soil stoichiometric characteristics at different elevations in a mountainous area with high frequency
debris flows, organic carbon (SOC) , total nitrogen (TN) , total phosphorus (TP) , total potassium ( TK) , and mechanical
characteristics of soil from 3 elevational bands ( 1500—2000, 2000—2500, 2500—3000 m) were measured at different soil
depths. This study also analyzed vertical variations in soil stoichiometric characteristics in these elevational gradients and its
correlation with soil physical structure. SOC, TN, C:P, C:K, N:P, and N :K were positively correlated with elevation,
while TP, TK, and P :K were negatively correlated with elevation. SOC had the strongest relationship with elevation,
followed by total N, P, and K. The vertical distribution of SOC, TN, TP, TK, and stoichiometric ratio varied with
elevation.SOC and TN decreased with soil depth, but there was no clear relationship with TP, TK, or stoichiometric ratio.
Within each elevational band, soil stoichiometric characteristics did not differ significantly between forest communities and
shrub-meadow communities; both presented the same pattern as the elevation changed. In the shrub-meadow community, C
N was significantly correlated with above ground vegetation cover. In the forest community, P :K was significantly correlated
with mean tree height. Differences in soil physical structure were the key factor linked to changes in soil stoichiometric
characteristics. C:P, C:K, N:P, and N :K had a positive exponential relationship with soil water content and sand

content, and a negative exponential relationship with clay content.

Key Words: Area with high frequency debris flow; elevation gradient; stoichiometry characteristic; soil physical structure
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Table 1 Sample plot survey
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KOGEZR 1 Se- T F P e 5 Lk
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Hyparrhenia bracteata-Eupatorium adenophorum

RIS R RIS
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Table 2 Content of soil organic carbon (SOC), total nitrogen( TN) , total phosphorus(TP)and total potassium ( TK)

TR PR B AL o U Exil
Elevation gradient Organic C Total N Total P Total K
I 27.17+4.56b 1.51+£0.40b 2.22+0.94a 3.07+1.88a
11 35.23+14.91b 1.99+0.76b 1.59+0.73ab 1.97+£0.53a
111 60.65+19.28a 2.90+0.89a 0.99+0.36b 1.87+0.40a
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Fig. 1 Content of organic carbon ( SOC) , total nitrogen( TN) , total phosphorus( TP) and total potassium ( TK) in soil with different depth
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Table 3 Soil physical properties (N=21)

TR T/ g/ em? BKE Ly KL Clay HPKL Particle bkE Sand
Elevation gradient Volume-weight Water content Porosity %
I 1.98+0.21a 0.22+0.13a 0.63+0.08a 8.30=1.04a 61.18+4.39a 30.51+4.63a
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Table 4 Soil stoichiometry characteristics (N=21)

S bR
I 19.51+5.71a 14.35+5.89a 12.42+6.78a 0.77+0.26a 0.71+0.40a 0.87+0.28a
1I 18.12+4.79a 28.17+15.14a 20.64+12.85ab 1.60+1.18a 1.16+0.67ab 0.86+0.47a
111 21.30+3.78a 71.98+28.65b 34.76+16.49b 3.27+1.45b 1.66+0.76b 0.55+0.19a
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Fig. 2 Ratio of C:N,C :P,C:K,N:P,N :K,P :K in soil with different depth( N=21)
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Fig. 3 Contents of soil organic carbon, total nitrogen, phosphorus and potassium under different vegetation area

ANFEVINE FREF R AN B RS B ) 7E 0.05 /KF FBA ¥ 2557 (P<0.05) , R,

R6 TEUFTEFESEEMAFERZEEXESF(N=12)

Table 6 Correlational analyses of Soil stoichiometry characteristic and coverage in Shrub-meadow region(N=12)

Ab2# 7T e Stoichiometric ratio C:N C:P C:K N:P N:K P:K

T JE Coverage 0.995 = = 0.477 0.455 0.593 0.449 0.536
% TR LR B B /KT (P<0.01)  ## means highly significant correlation at 0.01 level

R7 TEBUFHESTESHERBEEXEKERNEXES M (N=9)
Table 7 Correlational analyses of Soil stoichiometry characteristic and physiological indexes ( mean height, average diameter at breast height) in

Forestry region(N=9)

A3 t4E L Stoichiometric ratio C:N C:P C:K N:P N:K P:K
2473 Mean height 0.214 -0.103 -0.207 -0.246 -0.396 ~0.898 #

M7 AT il 2A
Rl 0.509 0.49 0.425 0.208 0.166 -0.772 *

Average diameter at breast height

# R AR RARBLIR B WK (P<0.05) , #  FoR AR B I I K (P<0.01)
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Fig. 5 Regression analysis of Soil stoichiometry characteristic and elevation
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Fig. 6 Regression analysis of Soil stoichiometry characteristic and physical structure
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