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The elevational patterns of soil organic carbon storage on the northern slope of
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Abstract: Soil carbon pool is an important carbon pool of terrestrial ecosystems. The mountainous areas account for about
25% of the world’s surface area. Study on variations of the soil organic carbon storage in mountainous areas and their
influencing factors is of great significance for enriching the soil carbon cycle theory of terrestrial ecosystems. On the northern
slope of the Taibai Mountain in the Qinling, the sampling sites were set at every 50 meters above sea level to explore
characteristics of the soil organic carbon storage along an altitude gradient. The results showed that altitude gradient had a
significant impact on the soil organic carbon density (SOCD). The SOCD of different soil thicknesses increased by 10%—

88% with the increasing altitude gradient. The climate zone also presented a significant impact on the SOCD. The order was
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subfrigid zone (3.63 kg/m’) > cold temperate zone (3.40 kg/m*) > temperate zone (3.39 kg/m’) > warm temperate zone
(3.30 kg/m”). The SOCD showed significantly variation along different vegetation zones, with an average value of 2.94 kg/
m’. The minimum value of 2.15 kg/m” occurred in the low mountain disturbance zone, while the maximum value of 3.6 kg/
m’ appeared in the alpine meadow zone. The SOCD showed a decreasing trend with the increase of soil thickness, with a
reduction range of 14%—70%. On the northern slope of Taibai Mountain, the soil depth was 78 ¢m in the low mountainous
area, whereas it was 33 c¢m and 10 ¢m in the middle and high mountainous area, respectively. Total SOCD was 35.45 kg/
m’, 28.84 kg/m”, and 12.29 kg/m’ in the low, middle, and high mountainous area, respectively. As opposed, the SOCD
at the depth of the unit soil in the low, middle, and high mountainous area was 0.51 kg/m*, 0.87 kg/m’, and 1.23 kg/m*,
respectively. The results indicated that, in addition to the elevation gradient, climatic zone, vegetation zone, and soil
thickness, the influence of soil depth on soil organic carbon storage cannot be ignored for accurate prediction of soil carbon

storage in this area.
Key Words: Taibai Mountain; soil organic carbon density; soil depth; soil thicknesses; altitude gradient
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v INT T HERT I

RE AR K E (NG ) IR E LR ) B R 328 (S 32 ) R 0 i T S i 194 22 2% SRS L 1
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Fig.1 Vertical spectrum of climate and vegetation along an altitude gradient on the northern slope of Taibai Mountain of Qinling
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Table 2 Variance analysis of influence factors of SOCD variation on the northern slope of Taibai Mountain

i H Ttems df Ss MS F Pr>F
Q 3 194.6190930 64.8730310 359.51 <0.0001
S 2 41.1473662 20.5736831 114.01 <0.0001
H 52 822.6665129 15.8205099 87.67 <0.0001
T 5 306.9158690 61.3831738 340.17 <0.0001
OxT 7 99.8685968 14.2669424 79.06 <0.0001
QXSXT 2 7.6242817 3.8121408 21.13 <0.0001
QxHXT 132 340.9890784 2.5832506 14.32 <0.0001
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Fig.2 Effect of altitude gradient on SOCD on the northern slope of Taibai Mountain
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Fig.5 Effect of vegetation zone on SOCD on the northern slope of Taibai Mountain
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