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Grazing exclusion modifies the relationship between plant community diversity and
aboveground biomass in the Qiangtang grassland

LIU Chen-xu', SONG Yan-tao'", SUN Lei’, PENG Tao', Wuyunna'
1. College of Environmental and Bioresources, Dalian Minzu University, Dalian 116000, China; 2. College of Animal Science,
Xizang Agriculture Animal Husbandry University, Nyingchi 860000, China

Abstract: Grazing exclusion is one of the effective measures for restoring degraded grassland ecosystems. The aim of
this study was to examine the effect of fencing for various periods on grassland plant communities in the Qiangtang
grassland. A field study was conducted in Nagqu City, Bangor County, where grassland plots enclosed for 5, 9, 13,
17, and 21 years were selected for analysis, with freely-grazed areas outside the enclosures as the control plots. We
assessed the effects of enclosure and free-grazing practices on plant community characteristics, plant community
diversity, and their relationships by analysis of variance, regression analysis, and correlation analysis. The results
indicate that enclosure increased the importance value of the dominant species, Stipa purpurea. Varying levels of
enhancement in aboveground biomass (AGB), coverage, height, and density were observed after different periods

of enclosure, with significant differences detected between the free-grazed and enclosed plots after 9 and 21 years
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(P<<0.05). Notably, the alpha diversity of the plant community was significantly lower in enclosed plots than in
free-grazed plots after 9 years of enclosure (P<C0.05). Following initial grazing exclusion, the relationship between
AGB and plant community diversity underwent a pronounced shift. In non-enclosed (grazed) areas, AGB and
diversity indices exhibited a positive, albeit non-significant correlation (P>>0.05). Conversely, within the
enclosures, AGB and diversity indices showed statistically significant negative correlations (P<C0.05). These
results collectively indicate that enclosure for 9 years optimizes grassland management outcomes for the Qiangtang
grassland. Crucially, the post-enclosure increases in the AGB of the dominant species (S. purpurea) serve as the
primary mechanistic driver underlying the change in the AGB-diversity relationship, consistent with the mass ratio
hypothesis.
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Fig.1 Effect of enclosure on important value of dominant species

WF5, WF9, WF13, WF17, WF21 435 A Bl & 5, 9, 13, 17, 21 4F Enclosed for 5, 9, 13, 17, 21 years, respectively; FM5, FM9, FM13, FM17,
FM21 4> %1 Ak ¥ 5, 9, 13, 17, 21 4F Grazed for 5, 9, 13, 17, 21 years, respectively; SP: 84641 3¢ S. purpurea; PM: 2 2414 2 5 2 Potentilla
multifida; CM: T W& &5 5 Carex moorcroftiis ED: 05 Elymus dahuricus; OX: #5 Oxytropis; EB: 5 R 2 Eremogone brevipetala; LN : %% K 4%
B Leontopodium nanum; AM: BE T Artemisia manschanica; SC: R85 Stellera chamaejasne; POA : 3K Poa annua; AS: BT /R ZE M EELE Aster
altaicus; FO: 23 Festuca ovina; KR : HUIE 5 Kobresia robusta; STC : P9 TE 4§ Saussurea tibetica; T 7] The same below.
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Fig. 2 Effect of enclosure on aboveground biomass and coverage characteristics
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Fig. 4 Effect of enclosure on height and density characteristics
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Fig. 5 Effect of enclosure on the Simpson and Shannon—Wiener index
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Fig.7 Regression analysis of aboveground biomass and alpha diversity index

SR AR S EE O HAEM Y R, h A BRI sa 4 J) o AEBI O 17 21 AR FE b vy L 38 185 17 00 35 52 22 R0
ARG AR Py ik (T 1 IBT4) o 3k AT RS2 R g B, 6 0 0 s R S B 46 0% 2 R AR, S BOS AR A 2P X 280 T M dr
MR A KA 252 B T4, BT AR A T 0T 0 1 A= 2 6, A TRT A0 7 LAl AB 4 1 A
3.2 BEHHMAHERZHIEN YA

T e FE B RUP AR W RE TS RO M AR R R TR R R L R A AR AR R B IX S 22 IR 2 B Y —



%34 B 12 1 Bl 2R 3] 2025 4 69

R3 HEYBEHLES e FEREHHEXE

Table 3 Correlation between plant community characteristics and alpha diversity index

i H Mo R Mo A AGB i 753 5 FEE P ZRETE Y5 B
Item AGB DAGB NDAGB Coverage Height Density Ma D H J
Mo A AGB 0. 88 0.26 0. 82k 0.18 0.80%* —0.43 —0. 7456 —0.72%%  —0.69%*
DAGB 0. 81##* —0.23 0. 77%%* 0. 29 0.87#%% —0.58%  —0.84#xx —(, 78kxx  —(), 8%k
NDAGB 0.31 —0.18 0.11 —0.22 —0.13 0.29 0.19 0.12 0.26
% J¥ Coverage 0.57* 0.38 0.20 —0.14 0.74%x  —0.56%  —0.70%%  —0.65%k  —(,72%*
15 )i Height —0.46 —0.27 —0.30  —0.55* 0.08 —0.06 —0.37 —0.36 —0.21
%% Ji Density 0. 80# 0.85%%*  —0.21 0. 58* —0.36 —0.61%  —0.81%kx  —(, 8O*KKk  —(), 8k
FEE Ma 0.00 0.27 —0.23 0.03 0.33 0.08 0.47 0. 44 0. 58+
e D 0.27 0.44 0.04  —0.03 0.35 0.17 0. 77%%x 0. 97 0. 92
LR H 0.31 0.51 —0.05 0.09 0. 29 0.26 0.85%x% (), 9grs 0. 90
WLy 0.04 —0.06 0.36  —0.05 —0.30  —0.19 —0.10 0.03 —0.04

DAGB: ft##h#b I 4= ¥ # Dominant species aboveground biomass; NDAGB: JE L #Fp b -k 4 1 Non-dominant species aboveground biomass; #
e L2 4 S il st R 213540 M A The upper half of the Table represents enclosure, and the lower half represents grazing.
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