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Abstract; Impacts of biodiversity loss on ecosystem dynamics and functioning have aroused considerable attention and
controversies. Loss of plant species is common in natural assembled community, whereas the response of ecosystem process
remains unclearly. The continuous overgrazing of livestock has resulted significant plant species loss, like palatable grass

and sedge species in alpine meadow on the Qinghai-Tibet plateau. In this study, we conducted a plant removal experiment
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to simulate the species loss along retrogressive succession gradient of alpine meadow resulting from long term overgrazing. A
typical alpine meadow located on the eastern edge of the plateau was selected as the object to conduct the removal
manipulation. The study site was fenced in April 2014 after the long term moderate winter grazing of yaks to exclude grazing
of herbivores. Six removal treatments including: remove no plant species, remove Grass, remove Grass and Sedge, remove
all species, randomly remove 25% of community aboveground biomass, and randomly remove 50% of community
aboveground biomass. In middle July 2014 and 2015, we removed aboveground part of specific plant species individuals in
I m x 1 m plots. In late July 2016, the community coverage, height, species composition, diversity indices and biomass
were investigated based on 0.5 m x 0.5 m quadrats to detect response of alpine meadow to the removal experiment. The
results showed that (1) removal of plant functional group (PFG) decreased the weighted-average height of community, but
had no significant effect on the cumulative coverage of community. (2) Removal manipulation significantly influenced the
summed dominance ratio (SDR) of Grass and Forb group, while no significant for Sedge group. (3) Removal of PFG
increased the species evenness, and significantly influenced PFG diversity and dominance, whereas showed no significant
effects for other diversity indices. (4) Removal of PFG reduced the litter biomass and Grass biomass. Only the removal of
all plant reduced the community aboveground biomass. (5) In addition, further analysis showed that the community
aboveground biomass was mainly depending on the Grass group, and decreased significantly with the increase of species
evenness. And significantly competitive relationships were found among Grass, Sedge and Forb groups. The results showed
that Grass species in the alpine meadow community have the greatest competitive advantage, the loss of plant species could
change the community properties by means of influencing the inter-specific competitive relationships and significant plant
biomass loss. The successive long-term monitoring on the response of community functioning to plant species loss should be

strengthened.
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AR 86(76—92) %

PG AE A TN — S i b R B S %, M AT A SR AL (R ) R 2R H R+
BRGNS S FERARTE £ 2R A A R, A R R IRIE R 110 om, ALEE A T2
(0—37 em) GHEJRE (37—60 em) AVERRZ (60—110 em) , i BF A b ol 1w AU AL AR, IR XS 50
v L ) 0 Je )1 W e DT AN T 4 )1 G v DRI e LU A A A R K R A R R
AINAERIM, T 2014 48 4 JIFAG AT B AR MO0 B, X4 i FE R VR 09 B2 R4 . R AR}
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Table 1 Characteristics of community and PFG in experimental alpine meadow ( Mean+SD, n=5)

Wi Heve RAE WHE Few
Items Community Grass group Sedge group Forb group
YFECE Species number 26.40+4.22 4.00£1.22 3.20+1.48 19.20+3.96
FNELCF-44755 B Weighted-average height/cm 20.05+2.37 33.66+4. 10 29.3124.71 17.51+2.42
FERHEIE Accumulated coverage/ % 130.02+15. 88 11.08+1.77 13.20+6. 50 105.74£14.55
Hb_F2E ¥4 Aboveground biomass/ (g/m?) 361.25+69. 68 127.06+27. 18 87.95+44.77 146.25+37.48
M Z LW Root biomass/ (kg/m?) 1.91+0.53

JH7% Y Litter biomass/ (g/m?) 181.41£70.58
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Fig.1 Community coverage, height and SDR of PFG under different removal treatments
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Table 2 Pearson’s linear correlation coefficient among SDR and biomass percentage of various PFG (n=28)

B0 H: Wy ar LB Biomass percentage ZEA %k SDR
Correlation coefficient AREL Grass VHEL Sedge Z4 . Forb AREL Grass PFE Sedge Z% L Forb
AWy hE LA ARHE 1
Biomass percentage NI -0.270 1
AT -0.669 ** -0.535" 1
ZELH L ARHE 0.720* -0.308 -0.394 " 1
SDR P -0.214 0.601 ** -0.276 -0.503 ** 1
He -0.564 " -0.234 0.676 " -0.592 " -0.398 " 1

*ﬁ%*ﬂiﬁjﬁ%(l’<0 05), *=* ﬁ%*ﬂiﬁ*&ﬁﬂ%(lj<0 01);SDR: ZEA M L Summed dominance ratio; PFG; I i€ # Plant

functional group

http ; //www. ecologica. cn



4 34 MR AF ALY D RERE 25 Rt i T B R S A A SR ST I R 1407

>
a0k F=1207 P=0.344 'g 16 L F=0.697 P=0.674 9 0.09 + F=1.018 P=0.449
w = =
s # g mg
2He ol RS 32f &S 006
’HH o 3 B, 2 Qo
#E 2 £ £
g £ £ £
@ < w2
g 20+ §§; 28 - 8 003
& £ 3
8 )
wn
10 2.4 0.00
CIC2N GGSQ H A CIC2N GGSQ H A CIC2N GGSQ H A
F=5.158 P=0.002 z F=2611 P=0.043 F=2932 P=0.028
. LI z 12t 045 L
7] g 8 .
£ 35 g
i S g
» 2 i 8 -5
Z o 10Ff a R .2 ﬁé
]2 ab  pc ab ab EZ = ¢
=2 ¢ 2¢ < ab AN = 2
= c g 2.
S 2 £
é 09 RS ﬁg
[=}
0.8 . .
CIC2N GGSQ H A CIC2N GGSQ H A CIC2N GGSQ H A
Kb FE Treatment

E2 FELENMFINEER SR

Fig.2 Species and PFG diversity indices under different removal treatments
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Table 3 Pearson’s linear correlation coefficient between aboveground biomass and PFG biomass and percentage (n=28)

LiEE Y Y18 Biomass H: W) L A5 Biomass percentage

Correlation coefficient R Y pa R o i

Hi A9 i Aboveground biomass 0.738 ** 0.361 0.392* 0.298 -0.010 -0.254
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Fig.3 Biomass production of community and PFG under different removal treatment
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