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Table 1 Soil physical and chemical properties in different altitudes at Taibai Mountain
5203 e &30 K T ALK 2R 2k
Alititude  Vegetation pH Water content Temperature Organic carbon Total nitrogen  Total phosphorus
(m) type (%) () (gkeg™) (gkg™) (gkg™)
3420 e L A 5.15+0.47a 4498 +5.17ab 8.00 = 0.94i 49.54 +1.96bed  3.38£0.16bed  0.42 +0.05abed
Alpine
meadow
3384 ERAMRAF 5.09 £ 0.06a 52.73 £ 19.28a 8.50 = 0.24hi 50.93 +7.84bec  3.33£0.62bede  0.41 £ 0.07abed
3270 Larch forest ~ 5.40+0.24a  37.43 £ 5.15abc 8.00 = 0.00i 32.05 £ 7.59cdef  2.31 +£0.53fgh 0.36 + 0.05bcd
3203 5.50+£0.18b 30.62 £ 2.10be 8.00 + 0.00i 26.76 + 2.57cdef 2.00 + 0.20h 0.40+0.01a
3096 5.54+0.08a  37.17 £ 1.54abe  10.00 £ 0.00fgh  38.28 + 5.14cdef  2.39 £ 0.11fgh 0.32+0.01d
2999 I 5.68£0.04a 32.08 £ 12.58abc  9.94 + 0.05fgh 23.56 £ 11.76ef  2.45+0.77efgh  0.30 + 0.03abcd
2903 Fir forest 5.18 £0.02b 30.65 £ 0.59bc 11.00 £ 0.00fg 23.66 +2.28( 2.10 £ 0.22gh 0.36 + 0.08bed
2 810 5.58+0.21a  41.09 £6.30abe  9.50 £0.94ghi  29.31 +3.14cdef 2.70 £ 0.05defgh ~ 0.34 +0.02cd
2712 HEA M 5.41+0.06a 3997 +2.23abc  11.54+0.75ef  24.25+5.88def  3.38+0.0lbed  0.40 +0.02abced
2615 Birch forest  5.54 +£0.42a 25.25 £ 0.02be 12.83 £0.71de  25.76 = 5.71cdef 3.38 +0.00i 0.35 +0.04bed
2520 5.52+0.13a  43.23+12.57ab  12.92+0.59de 43.48 + 12.98¢cdef 3.35+0.83bcde  0.34+0.03cd
2416 5.71 £ 0.45a 3477 +2.31abe  13.67 £0.00cd  45.77 £ 2.58cde 3.72 £ 0.02be 0.44 £ 0.15abe
2284 5.96+0.13a  44.10+19.05ab  13.75+0.01cd 83.59 £ 37.02a 4.54 £0.25b 0.44 + 0.05abed
2200 ILARMEMAE  5.77 £ 0.46a 52.81 £7.62a 14.50 £ 0.70bed  72.08 + 12.53ab 5.77 £ 0.56a 0.47 +£0.01ab
2 097 Quercus 5.58+0.74a  32.55x4.44abe 1550+ 0.0lab  35.73 £ 0.42cdef 3.18 £ 0.00bedef 0.40 +0.01abed
2001 AOMMEENSES s 0 0.06b  28.81+17.90bc  15.00£0.50abe  44.74 + 0.98cde  2.98 + 0.36cdefy 043 £ 0.08abed
forest
1 896 5.43 £0.00b 26.35 £ 0.00be 15.50 £ 0.17ab  39.35 + 14.98cdef 2.56 = 1.01defgh  0.41 +£0.13cd
1818 BERAGT  5.73+0.03¢ 21.33 £ 8.09¢ 1550 £0.21ab  44.85+2.21bed  2.75+0.00defgh 0.40 + 0.03abcd
Quercus
1712 5.73 £0.02be  28.82 + 17.72bc 16.50 £ 0.69a  37.34 £ 24 81cdef 2.92 +0.02cdefg 0.38 +0.01abed
acutidentata
forest
F-HI{H Mean 5.52 36.04 12.11 40.58 3.11 0.39
FrifiE 2% Standard deviation 0.22 8.88 2.94 15.98 0.89 0.04
e KAEMaximum 6.00 52.80 16.50 83.59 5.77 0.47
f/IMEMinimum 5.10 21.30 8.00 23.56 2.00 0.32
AR S A 0.04 0.25 0.24 0.39 0.29 0.10

Coefficient of variance

H: RPIAFEF R R2ZEFEE (p<0.05) , T[E Note: Different letters within the same column mean significant differences
(p<0.05) . The same below
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Fig. 2 Stoichiometric characteristics of soil C : N, C : P and N : P in the Taibai Mountain relative to elevation
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*2 FTREABMKGTTIEGNK. 28, SWIEREDTLHFITERHE

Table 2 Contents of soil organic carbon, total nitrogen and total phosphorus and their eco-stoichiometric characteristics relative to type

of vegetation

Lk ok o A = AL et Lk AW
Vegetation type Altitude Organic matter  Total nitrogen Total phosphorus € Nratio C:Poratio NP ratio
(m) (gkg™) (gkg") (gkg™)
e 1Ly ) 3400~3600 49.54+196a 3.38+0.16ab  0.42 +0.05a 14.66a 119.4a 8.15ab
Alpine meadow
& AN bR 3000~3400 37.01+1.93ab  2.51+0.36¢ 0.40 £ 0.03a 14.87a 93.72ab 6.32b
Larch forest
KN 2800~3000 23.84+572b  2.42=+0.35¢ 0.36 + 0.04a 9.80b 67.01b 6.75b
Fir forest
HEA BT 2200~2800 39.44+529a 3.07+0.22abc  0.39 £0.03a 12.80ab 99.90ab 7.81ab
Birch forest
T AR 1800~2200 4547+6.74a  3.62+0.48a 0.39+0.01a 12.55ab  115.7a 9.22a
Quercus liaotungensis forest
B ARARAT <1800  43.59+11.30a 2.81x0.0lbc  0.40%0.01a 15.49a 109.1ab 7.02b

Quercus acutidentata forest
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Table 3 Explanation rate of environmental factors and Duncan

test
B A 7 i R i
B ¥
Explanation rate F p
Environmental factors
(%)
T 25.00 7.90  0.006
Temperature
FOK 24.30 550 0.018
Water content
TR 11.10 4.80  0.026
Elevation
ek 6.90 240 0.108
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3 9 ®
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Carbon, Nitrogen and Phosphorus Contents in Soils on Taibai Mountain and
Their Ecological Stoichiometry relative to Elevation
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[ Objective] This study is to explore how soil carbon, nitrogen and phosphorus were

distributed vertically along the slope of the Taibai Mountain and elaborate eco-stoichiometric characteristics
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of these soil nutrient elements relative to elevation from 1 700 m to 3 500 m. [ Method] Soil samples were
collected along the slope at an interval of 100 m in elevation and soil physicochemical properties were
mensurated for analysis. [ Result)] Results show as follows. (1) Soil organic carbon (SOC) , total nitrogen
(TN ) and total phosphorus (TP ) in the soil varied in the range of 23.56 ~83.59 g kg™', 2.00~5.77
g kg™ and 0.32~0.47 g kg™', respectively, and averaged 40.58 g kg™', 3.11 g kg and 0.39 g kg™',
respectively. Soil organic carbon and TN displayed a trend of rising-first-and-declining-later with the rising
elevation and a peak appeared at 3 000 m. The content of SOC was obviously higher in the middle section
of the slope, 2 200 ~2 300 m in elevation than in the upper and lower sections of the slope and TN varied
similarly in vertical distribution. So soil carbon and nitrogen content were quite consistent in spatial variation.
However, TP varied much less spatially and along the altitude gradient. Along the slope of the Taibai
Mountain, stand different types of forests in belt. In these different forest belts, regardless of type, the
distributions of soil carbon, nitrogen, phosphorus were somewhat coupled. Soil C : N, C : P and N : P varied
in the range of 7.17 ~ 18.41, 60.61 ~190.4 and 5.81 ~ 12.26, respectively, and averaged 12.99, 102.2
and 7.90. With rising elevation, soil C : N decreased in the broad-leaved forest belt and increased in the
coniferous forest; soil C : N was quite close to the average (12.4) of the global forest soil (0~10 em) ;
soil C : P varied in a trend similar to what soil C : N did, and peaked in the section of the slope, 2 200 ~
2 300 m in elevation, getting higher than the average ( 81.9 ) of the global forest soil (0~ 10 ¢cm) ; and
soil N : P was similar to soil C : N in variation. (2 ) SOC, TN and TP varied in the range of 23.84 ~49.54
g kg, 2.42~3.62 g kg and 0.36 ~0.42 g kg™, and averaged 39.82 g kg™', 2.97 g kg™ and 0.39 g kg’
respectively, in the studied slope under whatever type of forest. SOC was obviously lower in the fir forest
belt than in the broad-leaved forest ( Quercus acutidentata forest, liaodong oak forest, birch forest) belt;
soil TN in the coniferous forest belt was significantly lower than that in the Quercus liaotungensis forest
and alpine meadow belts, and similar to those in the others; and soil TP differed slightly between forest
belts. Soil C : N, C : P and N : P varied in the range of 9.80 ~ 15.49, 67.01 ~ 119.44 and 6.32 ~9.21, and
averaged 13.36, 100.81 and 7.54, respectively. The two broad-leaved forests ( Quercus liaotungensis forest
belt and birch forest belt ) and the alpine meadow belt were the highest in content of soil carbon and nitrogen
and their ecological stoichiometric ratio, while the fir forest belt was the lowest. (3 ) Temperature, water
content, elevation and vegetation may quite well explain the variation of the ecological stoichiometry of soil
carbon, nitrogen and phosphorus. Redundancy analysis shows that the points of I and I on the sequencing
axis may explain 57.94% and 9.21% of the variation of the contents of soil nutrients and their stoichiometric
characteristics, and the four factors, temperature, water content, elevation and vegetation, may explain
25.7%, 22.5%, 20.9% and 18.7%, respectively, of the system variation. Obviously, elevation is the major
factor that directly determines vegetation type and environmental conditions, which in turn affect distribution
and eco-stoichiometry of soil nutrients. [Conclusion] All the findings in this study may serve as scientific
basis for determining soil nutrient supply and its limiting factors in these forest soils and evaluating quality of
these soils. However, more effects should be made to further discuss the issue of soil nutrients and their eco-
stoichiometric characteristics, and to expose stoichiometric characteristics, mutual relationships and spatial
variation of the forest system of vegetation-litter-soil.

Key words Elevation ( Altitude above sea level ) ; Taibai Mountain; Soil nutrient; Stoichiometric

characteristic; Vegetation type
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