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For a comprehensive understanding of the carbon and nitrogen fixation mechanism of the Qinghai-Tibetan Plateau
shrub ecosystem, the content of carbon (C), nitrogen (N) and phosphorus (P) in different soil layers is needed to be known.
This paper aimed to study the soil C, N and P ecological stoichiometric characteristics of Sibiraea angustata shrub in eastern
Qinghai-Tibetan Plateau. All together 16 Sibiraea angustata shrub sample plots were selected by the stratified sampling
method in eastern Qinghai-Tibetan Plateau. We analyzed the distribution characteristics of soil C, N and P content and their
stoichiometric ratios. These contents were shown to decrease with the soil depth. The average contents of C, N and P in
topsoil (0-10 cm) of the sixteen shrub sample plots were 73.27+20.25 g/kg, 6.27+1.8 g/kg and 1.13+0.25 g/kg, respectively. The
coefficient of variation of C, N increased with the soil depth, but that of P was relatively stable. Correlation analysis showed
a better correlation between C - N than between C - P and N - P. The average ratios of C/N, C/P and N/P were 10.47+2.56,
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38.66+21.66 and 3.67+1.88, respectively, and the ratio of C/N was relatively stable in all soil layers. The coefficients of variation
of C/N, C/P and N/P also increased with the soil depth. The results indicated that the distribution characteristics of C/N, C/P
and N/P are partly determined by the distribution characteristics of C, N and P. The researches of soil ecological stoichiometry
in eastern Qinghai-Tibetan Plateau are helpful for optimal management and protection of ecosystems in maintaining regional
ecological security and sustainable development.

Sibiraea angustata; ecological stoichiometry; soil carbon; soil nitrogen; soil phosphorus; Qinghai-Tibetan Plateau
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Table 2 Content characteristics of carbon, nitrogen and phosphorus in different soil layers (N = 9)
(6/cm) (wigkg") (wigkg") (wigkg") (wWigkg") (/%)
Element Soil depth Minimum Maximum Mean Std. Deviation Coefficient of variability
0-10 31.10 106.66 73.27 a 20.25 27.63
10-20 25.37 92.66 52.24b 17.29 33.09
TC 20-30 19.00 73.13 38.12¢ 15.50 40.67
30-50 6.93 65.38 28.54 cd 19.40 67.97
50-70 3.58 37.65 15.90 de 11.96 75.24
70-100 2.19 23.92 7.86 ¢ 6.98 88.84
0-10 2.31 8.79 6.27 a 1.80 28.63
10-20 1.86 6.81 4.53b 1.38 30.50
™ 20-30 1.38 6.33 344c 1.41 40.96
30-50 0.60 6.31 246 cd 1.83 74.26
50-70 0.45 3.83 1.26 de 0.98 78.13
70-100 0.44 1.76 0.86 ¢ 0.46 53.90
0-10 0.77 1.52 1.13a 0.25 22.31
10-20 0.43 1.61 1.07 ab 0.33 30.28
TP 20-30 0.54 1.42 1.00 be 0.27 27.23
30-50 0.41 1.61 0.77d 0.32 41.76
50-70 0.32 1.32 0.69 de 0.29 42.48
70-100 0.35 0.80 0.53¢ 0.16 29.38
TC TN TP P<0.05 .

TC: total carbon; TN: total nitrogen; TP: total phosphorus. Different small letters in the same column indicate significant difference between soil layers (P < 0.05).
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Fig. 1 Correlation analysis of carbon, nitrogen and phosphorus content in soil.
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3 C NP N=9
Table 3 Ratio characteristics of carbon, nitrogen and phosphorus in different soil layers (N = 9)
(0/cm) (/%)
Element Soil depth Minimum Maximum Mean Std. Deviation Coefficient of variability

0-10 10.06 13.45 10.88 a 0.87 8.00

10-20 9.05 13.66 10.46 ab 1.16 11.09

C/N 20-30 8.24 13.82 10.79 ab 1.57 14.55
30-50 6.98 16.14 10.93 a 2.54 23.24

50-70 5.24 17.89 10.52 ab 4.00 38.02

70-100 4.93 16.71 8.63 b 4.39 50.87

0-10 34.17 94.98 59.49 a 18.64 31.33

10-20 27.68 79.63 46.24 b 16.51 3571

c/p 20-30 16.87 79.64 38.37 be 18.55 48.35
30-50 11.74 69.53 31.63 cd 17.64 55.77

50-70 9.83 52.17 2517 cd 16.36 65.00

70-100 3.77 51.43 19.05d 17.78 93.33

0-10 3.01 9.25 549 a 1.84 33.52

10-20 2.03 7.04 4.45 ab 1.53 34.38

N/P 20-30 1.56 6.04 3.56 be 1.50 42.13
30-50 0.73 5.09 2.96 cd 1.36 45.95

50-70 0.59 4.66 243 cd 1.28 52.67

70-100 0.55 4.71 2.13d 1.33 62.44

C/N C/P N/P P<0.05 .

C/N: the ratio of carbon and nitrogen; C/P: the ratio of carbon and phosphorus; N/P: the ratio of nitrogen and phosphorus. Different small letters in the same
column indicate significant difference between soil layers P <0.05 .
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Table 4 Ecological stoichiometry (mass ratios) characteristics in different
soil types

C/N C/P N/P

Soil type References

Global land soil layer (0-10 cm) 38U [14]

Chinese landsoil layer (0-10 cm) DI Pl G [13]

Global grassland soil layer (0-10 cm) 1.8 643 36 [14]

Global forestsoil layer (0-10 cm) 124 81966 (14]

109 595 55

Sibiraea angustata shrub soil layer (0-10 cm) This study
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