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The effects of grazing on root exudates of dominant species in an alpine
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Aﬂﬁm Root exudates are the key substances in regulating soil nutrient cycling, and they have pivotal impacts on soil
microbial activity and organic matter decomposition. This paper aimed to clarify secretion rates and changes of root exudates
under grazing condition. We conducted a grazing management experiment and adopted in situ method to measure root exudates
of the dominant species Elymus nutans under different grazing intensities (no grazing, light grazing, heavy grazing) and different
days after grazing stopped (1 day and 21 day) during the peak growing season in an alpine meadow of the eastern Tibetan Plateau.
The results showed an average rate of root exudates of E. nutans as 851.29 pg C g root h™ during the peak growing season. The
rate of root exudates was significantly higher in light grazing than no grazing, but there was no significant difference between
heavy grazing and no grazing. The rate of root exudation 1 day after grazing showed no significant difference from that of no
grazing, while the rate was significantly higher in 21 day after grazing than in 1 day after grazing and the no grazing. This study
showed that both light grazing and rest grazing could enhance the rate of root exudation, therefore beneficial to maintenance of
soil fertility in an alpine meadow ecosystem.
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Fig. 1 Sketch of the experimental system for in situ trapping of root exudates from intact herbaceous roots.
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Table 1 Results (F-Values) of Two-way ANOVAs on the effects of grazing intensity and time after grazing on plant biomass of Elymus nutans

B2 i R0-15 cm’t%ﬁ'—a B} i’@i’tﬁf%ﬁ B} ‘é*l‘%% B}
Fac/t(\)r 0-15 cm underground biomass (m/g m™) Aboveground biomass (m/g m™) Total biomass (m/g m™)
d; F-Values P d; F-Values P d; F-Values P
T 1 0.023 0.879 1 7.893 0.010 1 1.808 0.191
G 2 0.641 0.535 2 31.658 0.000 2 4.361 0.024
T*G 2 0.029 0.972 2 0.454 0.640 2 0.138 0.872
T: Wl G BCH

T: Time; G: Grazing.
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Fig. 2 Increment of aboveground biomass of Elymus nutans in different
grazing intensities 21-d after grazing stopped. * Significant differences

among treatments at P < 0.05 level.
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Table 2 Results (F-Values) of two-way ANOVAs on the effects of grazing
intensities and time after grazing on rate of root exudates

X/ & Factor d; F-Values P
T 1 16.127 0.001
G 2 1.983 0.164
T*G 2 3.617 0.046
T: WAl G UK.

T: Time; G: Grazing.
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Fig. 3 Root exudation rate of Elymus nutans in different grazing
intensities and different time after grazing. ** Significant differences
among treatments at P < 0.05 level.
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