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Fig. 1 Distribution of the wetlandsinvolved in this study (the last three digits of the codes of the data cited from the “Journal of

Marshes of China” are listed in the parentheses )
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Fig. 2 Frequency distribution of C : N, C : P and N : P of the wetland soils in China
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Fig.3 C: N, C:PandN : P ratios in different groups of wetlands
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Fig.4 C: N, C:PandN : P in wetland soils relative to climate zone

1

TEREABMUF RS SERNEEFRIHEXMSE

Table 1 Correlation analysis of stoichiometric ratio of soil C, N and P with climate and environmental factors
R AR VHFEHSRY TH R RS SRR +HpH®
C:N -0.238%* -0.261%* — — -0.310%*
C:P 0.410%* -0.267** — -0.417%* —0.345%* -0.333%**
N:P 0.415%* —-0.255% — —0.431%* —0.373%%* —0.242%*

*p <0.05; **p<0.01. (DElevation, @Annual mean temperature, B Mean temperature in January, (@Mean temperature in July,

(B Annual active accumulated temperature, ®Soil pH

Fz2 HEEHIIEC N PHEFHESHARPEIIELE
Table 2 Comparison of the wetland soil of China with the soils of China and the globe in C : N : P ratio
25 [ RUEE ENGIER: Sk
Spatial scale Soils C:N cop NP Reference
SFR PRI 14.3+0.5 186.0 + 12.9 13.1£0.8 [22]
Global Soil of the global
i A 1 13.8+0.4 166.0 = 12.2 12.3+0.7
Grassland soil
AR 14.5+1.2 211.7 +28.4 14.6 +1.8
Forest soil
i o 4 4 11.9+0.1 61.0+0.9 5.2+0.1 [24]
China Soil of China
[ T - 4 18.22 +7.51 245.22 +227.52 13.60 + 16.81 AT
China Wetland soil The present work
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Is There a Redfield-Type C : N : P Ratio in Chinese Wetland Soils?

ZHANG Zhongsheng LU Xianguo XUE Zhenshan LIU Xiaohui
( Key Laboratory of Wetland Ecology and Environment, Institute of Northeast Geography and Agroecology, Chinese Academy of

Sciences, Changchun 130102, China )
Abstract [ Objective]l How matter recycling matches ecosystem services is always one of the central
concerns of the research on ecology, and C : N : P ecological stoichiometry has been an effective tool to link
chemical processes on the molecular level with ecological processes in ecosystems. The knowledge about how
carbon, N and P is distributed in wetland soils and whether there is a “Redfiled-type” C : N : P ratio in
regional or global wetland soils is the basis for understanding fate of carbon, nitrogen and phosphorus and
modeling matter circulation in wetland ecosystems. Objectives of this study are to examine whether there is a
[ Method]

Based on the data of carbon, nutrient contents, soil properties, vegetation, meteorology and C : N : P ratios

consistent C : N ¢ P ratio in wetland soils of China and to find its potential influencing factors.

of wetland soils of 119 marshes or wetlands published in the “Journal of Marshes of China” , ecological

stoichiometric characteristics of C : N : P ratios on a regional scale and their potential affecting factors were
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analyzed with the mathematical statistics. [Result] Results show that the average C, N and P content in
the wetlands of China was 22.93%, 0.76% and 0.16%, respectively; the average C: N, C:Pand N: P
ratio ( mole ratio ) was 18.22, 245.22 and 13.60, respectively, all higher than their respective ones in the
soils of the country and the globe; and the average C : N : P ratio was 245 : 13.6 : 1. The C : N, C : P and
N : P ratio in organic soils was higher than their respective ones in mineral soils. No significant difference was
found in soil C : N : P between meadow, peat moss and forest wetlands; However, significant differences
were found between inland freshwater, inland saline and tidal wetlands, with the inland freshwater wetlands
being the highest and the tidal wetlands the lowest in C : P and N : P ratios, but. no difference in C : N was
between the two. Overall, C : N, C : P and N : P ratios were the highest in inland freshwater wetlands and
the lowest in tidal wetlands. Pearson analysis shows no significant pairwise relationship was found between
the three elements, which implies that there is no “Redfield” -type ratios in the wetland soils of China.
Wetland ecosystems were more affected by P than the other soil nutrients. No significant difference in C : N
ratio was found between climate zones, but a decreasing order of Tropical Zone > Temperate Zone >
Plateau Temperate Zone > Warm Temperate Zone > Mid-subtropical Zone > Northern Subtropical Zone
was, while C : P and N : P ratios differed significantly between climate zones, which followed an order of
Plateau Temperate Zone > Temperate Zone > Mid-subtropical Zone > Tropical Zone > Warm Temperate
Zone > Northern Subtropical Zone in C : P ratio and an order of Plateau Temperate Zone > Mid-subtropical
Zone > Temperate Zone > Warm Temperate Zone > Tropical Zone > Northern Subtropical Zone in N : P
ratio. Correlation analysis shows that altitude, temperatures ( annual mean temperature, mean temperatures
in January and July, and active accumulated temperature ) and pH are the three main factors determining
C : N : P ratios in the wetlands of China. [Conclusion]) In conclusion, C : N : P in the wetland soils of
China are highly affected by soil types and climate conditions, and little by plant vegetation. Taking into
account the extremely significant correlations of altitude with C : P and N : P, altitude is deemed to be the
decisive factor of C : N : P ecological stoichiometry of wetland soils.

Key words Wetland; Soil; C: N : P; Ecological stoichiometry
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