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Abstract: As a critical synusia in steppe grasslands, annual plant functional groups can compensate for changes
in community biomass and maintain its stability in wet seasons and across years. This compensation should be
evident because they are more sensitive to precipitation than perennial plant functional groups., especially in
grazing communities with low biomass of perennial plant functional groups. However, it is not clear how the
compensation effects of the annual plant functional groups improve productivity and affect soil respiration (Rs)
in grazing areas in the steppe. We conducted a 2-year grazing experiment, including light-grazing (I.) and mod-

erate-grazing (M) treatments, in a typical steppe in Inner Mongolia in 2012 and 2013. Above-ground biomass
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(AGB), under-ground biomass (UGB), Rs, and environmental factors were monitored during the growing
season. We found that: 1) either compensation of the annual plant functional groups occurred in the AGB and
UGB, or Rs was higher in the wet year (2012) than in the dry year (2013); 2) both compensation effects in the
annual plant functional groups in the AGB and UGB and Rs were significantly greater in moderate-grazing than
light-grazing; 3) Rs was positively correlated with both the AGB and UGB of the annual plant functional
groups, as well as with soil temperature and moisture (P<C0.001). This study showed that grazing utilization
decreased biomass of the perennial plant functional groups, and the annual plant functional groups dramatically
developed in wet seasons and years to compensate for loss in community biomass to improve productivity and
maintain ecosystem stability, which as a principal biotic mechanism that affects the ecosystem carbon cycle in
grasslands.

Key words: soil respiration; annual plant functional groups; above-ground biomass; under-ground biomass;

compensation; grazing; steppe grassland
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Table 1 Characteristics of community above-ground and under-ground biomass, above-ground and
under-ground biomass in terms of annual plants functional group, and soil respiration of
community under different grazing intensities in 2012 and 2013
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i I 2 A Mo b A i R Y +- HERE g Annual plants functional

Type of Above-ground Under-ground Soil respiration/ group biomass/g * m ’
Year utilization biomass/g * m* biomass/g * m~?  pmol * (m® *+ s) 7! Hb b3 Ho R 3

Above ground Under ground

HE mederate
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grazing
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grazing

F1 1 mederate
grazing
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FBUR [ /NG 8 2 7R R — 45 P9 R 6 R R 28 0[] 22 57 1 25 (P <<0.05) , A1 B A ] K 5 7 RE 36 7 4 [ ) A 2 A0 48 B 7] 22 53 9 3 (P <<0.05)
Note: Different lower case letters within the same column for the same year indicate significant differences among different utilization types at the 0.05

level, and different capital letters within the same column indicate significant differences within the same utilization between 2012 and 2013 at the 0.05

level.
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