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Effects of Nitrogen Addition and Grazing on Allometric Growth of Dominant
Plant Species in Grassland in the Yunwu Mountains
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Abstract: Nitrogen addition and grazing are two important factors affecting the structure and function of
grassland ecosystem. It is vital to study the biomass allocation pattern of grassland species for restoration
and adaptive management of degraded grassland. This study selected a grassland in the Ningxia Yunwu
Mountains as the research area. We measured the biomass of seven dominant species at individual and or-
gan scales in grassland communities with disturbance by nitrogen addition and grazing,and used Standard-
ized major axis regression (SMA) and allometric analysis to study biomass allocation and allometric growth
patterns of these species. The results showed that:1) Nitrogen addition significantly increased the leaf bio-
mass of species in enclosed grassland. However, nitrogen addition shifted the biomass allocation from
aboveground to belowground in grazed grassland,and the root biomass increased, while the stem biomass
and leaf biomass decreased specifically. 2) The biomass of each plant vegetative organ increased with the
increase of plant individual biomass. Only the allometric growth slope and intercept of plant leaf biomass
changed under nitrogen addition X grazing treatment, while the allometric growth slope of the others did
not differ significantly. Therefore,the biomass allocation pattern of plant vegetative organs mainly depen-
ded on the individual plant size,and the effect of nitrogen addition and grazing on the allometric growth
pattern of plants was relatively small.
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1

Table 1 Biomass of individual and organs of dominant species in enclosed and grazed grasslands

Species Grasslands
Individual biomass/g Root Biomass/g Stem Biomass/g Leaf Biomass/g
P. bifurca E 0.499+0. 402" 0.170+0.119* 0.13940. 144" 0.187+0. 145>
E+N 0.95940. 454* 0.18840.129* 0.32640.179* 0. 44640, 149*
C. lavandulifolium E 1. 686+ 1. 226° 0.734740. 694% 0.48740. 258° 0.465+0. 297"
E+N 1.676+£0. 541 0.30940. 154 0.58340. 210° 0.78540. 183
S. przewalskyi E 1.533+0. 6597 0.60740. 320° 0.47540.187% 0.45240.153%
E+N 1.172+0.912° 0.37940. 265" 0.34240. 334% 0.45040. 316*
A. sacrorum E 15.80344. 501 5.53941.950° 5.28441.397* 4,98041. 184
E+N 17. 34344, 275° 5.55141.358% 5.689+1. 4842 6.10341. 443"
G 4,765+2.987¢ 2.671+1.614¢ 1.3494+0. 858" 0.7454+0. 536°
G+N 5.165+4, 021" 3.30442.100* 1.392+1. 338 0.73540.711*
S. grandis G 1.554+0. 829° 0. 80540. 465° 0.44040. 215° 0.30940. 160%
G+N 1.2024£0. 638" 0.845+0. 428" 0.19540. 110" 0.163+0.016"
L. secalinus G 0.614+0. 336° 0.326+0.159* 0.134+0.102* 0.153+0.079®
G+N 0.63340. 454% 0.37940. 293% 0.12940.099* 0.12640.069%
T. mongolicus G 0.63240. 597 0.36540. 330° 0.13940. 1242 0.12840. 1442
G+N 0.336+0.136" 0.225+0. 088" 0.07040. 033" 0.041+0.016"

(P<<0.05),

Note: Different lowercase letters represent significant differences at the 0. 05 level, the same as below
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