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Effects of fertilization and mowing on ecological
stoichiometric characteristics in
an Inner Mongolian steppe
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Abstract: In order to detect the effects of fertilization and mowing on stoichiometry characteristics of four plant species
in an semi-arid steppe in Inner Mongolia. Four plant species including Artemisia frigida, Potentilla tanacetifolia,
Aneurotepidimu chinensis, and Melissitus ruthenica in the steppe were collected in August 2014. Contents of carbon,
nitrogen and phosphorus, and ratios of C : N and N : P in different plants in field experiment under nitrogen fertilization
and mowing treatments were investigated. The effects of nitrogen fertilization and mowing on carbon, nitrogen and

phosphorus, and ratios of C : N and N : P were analyzed with ANOVAs. The differences of stoichiometry characteristics
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under different treatments were analyzed with Post-Hoc tests. The results were as follows: Neither nitrogen fertilization

nor mowing altered carbon content in the steppe. Nitrogen fertilization significantly elevated the plant nitrogen content

(P<0.05), thus decreased the C : N ratio (P<0.05) and increased the N : P ratio (P<0.05). Mowing increased the

nitrogen content of Melissitus ruthenica by 0.18% (P<0.05) , decreased the nitrogen content of Aneurotepidimu chinensis

by 0.13% (P<0.05), but did not affect the nitrogen content of Aartemisia frigida or Potentilla tanacetifolia. Mowing

significantly elevated the phosphorus contents of Ariemisia frigida and Poteniilla tanacetifolia (P<0.05), but did not

affect the phosphorus content of Melissitus ruthenica or Aneruotepidimu chinensis. The study has approved that nitrogen

fertilization and mowing can affect the plant stoichiometry characteristics in the steppe, but the affect varied with

species. The results provide data support for the study on plant functional traits in the grassland.
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x1 HEXNEXNARYMUZHEFELWMAFTESTER(PE)
Table 1  Results for ANOVAs on the effects of fertilization, mowing, and species
on stoichiometry characteristics for different species ( P value)
P St A e 4
e Diiif %aii J\ﬁzgfn P}?i;hius BRI R
Treatment freedom content content content €+ N ratio N+ P ratio
YIFh Species 3 0.000 0.000 0.000 0.000 0.000
XI5 Mowing 1 0.805 0.712 0.053 0.074 0.392
JJE Fertilization 1 0.324 0.000 0.228 0.000 0.000
YR X E] Species x Mowing 3 0.732 0.000 0.006 0.000 0.000
YR <) il Species X Fertilization 3 0.104 0.000 0.000 0.000 0.001
A #]x it I Mowing X Fertilization 1 0.340 0.000 0.598 0.000 0.792
IR <X E G Species x Mowing X Fertilization 3 0.916 0.069 0.000 0.038 0.000
B Artimesia frigida
X Mowing 1 0.549 0.273 0.005 0.450 0.272
JJE Fertilization 1 0.145 0.000 0.000 0.000 0.000
A Ex AL Mowing X Fertilization 1 0.620 0.018 0.026 0.001 0.004
BB 3 Potentilla tanacetifolia
A Mowing 1 0.560 0.067 0.015 0.002 0.005
Jiti i Fertilization 1 0.214 0.000 0.001 0.000 0.000
X #] Tt JE Mowing x Fertilization 1 0.769 0.000 0.826 0.000 0.290
£ Aneurotepidimu chinense
X% Mowing 1 0.668 0.017 0.353 0.004 0.093
JJE Fertilization 1 0.708 0.000 0.157 0.000 0.000
A>T IE Mowing x Fertilization 1 0.148 0.566 0.006 0.116 0.014
J@ 4% 5. Melissitus ruthenica
XN Mowing 1 0.649 0.013 0.163 0.027 0.052
JifiAE Fertilization 1 0.455 0.000 0.949 0.000 0.124
) Ex i A Mowing X Fertilization 1 0.991 0.010 0.001 0.023 0.006
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Fig. 1 Mean values (= x) of plant carbon contents under different treatments
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Fig. 2 Mean values (+ x) of plant nitrogen contents under different treatments
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Fig. 3 Mean values (+ x) of plant phosphorus contents under different treatments
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Fig. 5 Mean values (+ x) of N : P ratios under different treatments
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Table 2 Correlation matrix among different stoichiometric characteristics

Nitrogen ¢

e

ntent

=]

Carbon content

e it W o Bt

Phosphorus content

BRA L
C : N ratio

-0.005 (0.966)

fift & & Carbon content

% 7 1 Phosphorus content -0.071 (0.531)

BRALL C ¢ N ratio -0.963 (<0.001)

F WL N : P ratio 0.490(<0.001)

0.212 (0.059)

-0.04 (0.727)

0.027 (0.815)

0.127 (0.263)

-0.856 (<0.001) -0.530 (<0.001)

I xBTS EE rE(PE) .

Note; Data in the table are r values (P value) between two parameters.
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