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Carbon and Nitrogen Stoichiometry in Winter Wheat-Soil under Elevated CO,
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Abstract: To explore the winter wheat-soil carbon(C) and nitrogen (N) stoichiometry, we measured
the concentrations of C and N in different winter wheat organs(e. g. leaf, stem and grain) and soil, as
well as their response to elevated CO,. This study was conducted at the long-term free air carbon di-
oxide enrichment platform (FACE) in Changping, Beijing. Two CO, concentration treatments were
conducted, which were ambient CO, (aCO,: 400 pmol » mol™') treatment and elevated CO, (eCO, :
550 pmol * mol ') treatment. Results showed that the responses of wheat and soil C and N stoichi-
ometry to elevated CO, differed. The leaf, stem and grain C and N stoichiometry were not affected by
elevated CO,. However, the soil total carbon(TC) content significantly increased in response to eCO,
treatment, while the total nitrogen(TN) content and the TC: TN ratio remained unchanged. In com-
parison to elevated CO, treatment, the winter wheat and soil C and N stoichiometry showed greater
sensitivity to changes in crop stages. The C:N ratio of leaf and stem increased from the jointing stage
to the maturity stage, while the grain C: N ratio decreased from the filling stage to the maturity stage.
The homeostasis of the C element was higher than that of the N element in winter wheat. There were
differences in the homeostasis of winter wheat organs, with the grain showing a higher level compared

to the leaf and stem. Under aCO, treatment, the correlation between soil and winter wheat leaf and
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stem C and N stoichiometry was significant. However, the strong correlation between soil and winter

wheat C and N stoichiometry was no longer exist or weakened under eCO, treatment. These findings

indicated that future climate change might enhance the obscure of the relationship between

aboveground and belowground.
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Table 1 Pearson correlation coefficients between C and N stoichiometry of winter wheat and soil under two CO, treatments

6 b7 aCO;, eCO;,
Index TC TN TC: TN TC TN TC: TN
C 0. 304 —0.850 0.865" "~ 0.233 —0. 336 0. 326
-
I+e):f N 0.445" —0.579 0.723** " 0. 266 —0.511 0.576
C:N —0.428 0. 455 —0.612" —0.225 0. 383 —0. 468
C 0.094 0.523 —0.539" 0.117 0.209 —0.108
‘Zﬂ N —0.113 —0.391 0. 398 —0.235 —0. 246 0.143
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C:N —0.270 0.558 —0.657" —0.123 0. 396 —0.431
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ﬂf}*i N 0. 187 0.247 —0.245 0.437 0.304 —0. 256
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* . P<C0.05; % %, P<C0.01; % % %, P<C0.001.
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