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Table 1 The plant functional groupat the experimental site

Az 15 7Y Yy b 24 i
L R mALE ¥ Stipa brevi flora
TR Stipa krylovii
Tort BB Cleistogenes songorica
RS T 5 Cleistogenes squarrosa
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KEF R Iris bungei
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ik e Cymbaria dahurica
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Fig. 1 Changes of height,coverage and density of different plant functional groups under different treatments
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Table 2 Results of ANOVA (P-values) on the effects of

Warming, N addition and their interactions on the height,

coverage and density ofdifferent plant functional groups

I 2 %E} z¢% «%E?Iﬁﬂ — T4E
N HeE T AR A

BEOW 0.075 0.587 0.161 0.712
N 0. 606 0.123 0.952 0.916

WXN  0.942 0. 932 0. 267 0. 961
xR OW 0.475 <. 0001 0. 705 0. 920
N 0.278 0.511 0. 382 0.181

WXN  0.582 0.384 0. 950 0.181

mE W 0.152 0.530 0.422 0.519
N 0.503 0.165 0. 839 0.120

WXN  0.686 0.398 0. 839 0.119
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Table 3 Results of ANOVA(P-values) on the effects of Warm-
ing( W) ,N addition(N) and their interactions on aboveground

biomass of different plant functional groups

K % %ﬁ%i %ﬁ%fﬁ %E\?Mﬂ — AR
R By VER Y
A% 0. 007 0. 209 0.521 0.228
N 0.324 <. 001 0. 324 0.195
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Fig. 2 Changes of aboveground biomass of different

plant functional groups under different treatments
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Table 4 Results of ANOVA (P-values) on the effects of

diversity ofdifferent plant functional groups
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Fig. 4 Changes of plant important values in different functional

groups under different treatments
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Effects of long-term warming and nitrogen addition
on characteristics of different plant functional
groups in desert steppe

WANG Bing-ying, HAN Guo-dong, WU Qian,ZHU Yi,JU Xin

(Key Laboratory of Grassland Resources sMinistry of Education ,College of Grassland ,Resources
and Environment ,Key Laboratory of Forage Cultivation , processing and High E f ficient Utilization

of Ministry of Agriculture , Inner Mongolia Agricultural University , Hohhot,010020,China)

Abstract: In order to reveal the response mechanism of plant functional groups to long-term warming and ni-
trogen addition in a desert steppe,this study took Stipa breviflora of desert steppe in the Siziwang Banner of In-
ner Mongolia as the research object. In August 2019, the plant species composition, height,coverage and density
were observed under the control of temperature increase and nitrogen addition for 13 years (2006 ~ 2019) in
the experimental site. Above ground biomass as well as species diversity were also analyzed. The results showed
that Increasing temperature had a significant effect on the coverage of perennial grass, with an increase of 66.
3% ,and the coverage and density of the first and second year plants decreased by 53% and 71% respectively un-
der nitrogen addition. The results aslo demonstrated that the Margalef index of perennial grass and perennial hy-
brid grass was significantly affected by nitrogen addition nitrogen addition had a significant effect on the
aboveground biomass of perennial grasses,with a decrease of 46. 1% ; meanwhile, Margalef index, Shannon-Wie-
ner index and Pielou index had little change under the warming treatment;besides,the importance values of pe-
rennial grass and perennial grass were extremely high under warming and nitrogen addition treatment, while the
importance values of shrubs and semi-shrubs and first and biennial plants were extremely low. In conclusion,
long-term warming and nitrogen addition changed the composition and structure of plant community in Stipa
breviflora desert steppe,and promoted the sustainable utilization of grassland.

Key words: desert grassland; warming; nitrogen addition;functional groups



