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Abstract: Investigating the responding mechanisms of species diversity and community stability to disturbance
has significant importance. This study examined the seasonal responses of species diversity and community
stability to different grassland management practices (control, nitrogen application, mowing, mowing + nitro-
gen application) in the meadow steppe of Inner Mongolia. Research findings showed that nitrogen addition
reduced species diversity overall, whereas mowing maintained higher species diversity. Species diversity and
community stability exhibited asynchronous changes across different months within the growing season, yet
showing an overall positive correlation. The Pielou evenness index demonstrated a highly significant positive
correlation with community stability (P<C0.01). All grassland management measures enhanced community
temporal stability, and significant improvements observed under mowing plus nitrogen application and mowing
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treatments (P<C0.05). Nitrogen addition reduced species asynchrony, whereas both mowing plus nitrogen
application and mowing treatments increased species asynchrony. Community temporal stability showed a sig-
nificant positive correlation with species asynchrony (P<C0.05). Species diversity and species asynchrony
jointly maintained community stability. Mowing enhanced species diversity and asynchrony, thereby promoting
community stability. Nitrogen addition reduced species diversity, but this negative impact could be mitigated
through mowing. The findings of this study provide a reference basis for sustainable grassland management.
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Table 1  Effects of different grassland management practices on community coverage and aboveground biomass of functional groups
Ay ib 3 T & i 12 YIfgRE b A Aboveground biomass of functional group/g
Month Treatment Community coverage/ % RAF} Poaceae 7 F} Fabaceae P EEL Cyperaceae HRJH Forbs
6H Xf I CK 86.00=3.06" 50.82+9.66" 11.4641.58" 41.11+4.69 87.70+19.50°
June i L N 94.33+1.86" 110.514+14.07¢ 3.9541.00" 79.59+14.99* 96.05411.69"
R -+ iti &/ NC 93.67+1.20" 81.92+15.21" 2.7941.94" 102.99421.64" 116.06+£8.03"
X C 89.00+2.08" 43.64+8.96" 11.39+1.46" 39.37+3.56" 121.00+17.28"
7H X CK 93.33+1.66" 90.26+133.92" 14.2745.42° 63.39+15.53" 123.184+12.09*
July Jiti & N 97.6740.33" 181.11420.20" 5.13+3.48" 49.07+6.68" 174.37+22.71°
X -+ it 2 NC 93.33+1.33" 150.71+40.44 4.84-+1.55" 75.084+10.49° 151.02415.54®
X C 86.3340.33" 54.1547.72" 9.52+4.22° 60.2546.45" 103.674£7.09
8H Xf I CK 95.33+0.33" 108.07+17.85" 26.60+6.25" 66.41+20.54° 160.53+45.32°
August i 0 N 97.00+0.58" 265.48+40.57" 5.0242.41° 72.71+8.73" 196.24+44.06
R -+ iti &/ NC 93.67+0.88" 125.89422.48" 4.1842.97" 87.13+£16.37" 131.22417.89"
X E C 88.67+0.67° 98.05+25.41" 5.84+0.74" 53.8046.47" 97.31+13.25
SRR 7 B8 22 5 8 35 (P<<0. 05)
Note: Different letters on the same column indicate significant differences (P<0. 05)
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Fig. 1 Seasonal responses of species diversity to different grassland management practices
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Fig.2 Seasonal responses of community stability to different grassland management practices
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Table 2 Effects of different grassland management practices on the relationship between species diversity and community stability

HH 2 %: Z % Correlation coefficient

Trfjtlrfent Patrick “E & BRI Pielou 2] 8 #0 -1 7% Shannon-Wiener ZFEHE4E Simpson I #5B 15 5B 5 F
TEFEME Ry ot Iy B-mTE R EEH -1y FENE DIy
Xf B CK —0.32 —0.19 —0.41 —0.39
it L N 0.68 0.53 0.87" 0.43
) -+ it U NC —0.43 0.53 0.02 0.42
WE® —0.35 0.67 0.13 0.37

T 7R W PR G o R R B 3 A 56

Note: * indicates a significant correlation, ** indicates extremely significant correlation
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