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Analyzing the influences of precipitation and grazing intensity on species and

functional diversity in the desert steppe of Stipa breviflora
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Abstract; Species and functional diversity reflect the changes in composition and functions of grassland plant communities.
However, the key factors affecting species and functional diversity of desert grasslands are still controversial. To reveal the
effects of stocking rate and precipitation on species and functional diversity, a survey was conducted in Stipa breviflora
desert steppe. The results indicate that: (1) increasing precipitation significantly enhanced the species diversity and there
was a significant positive correlation between precipitation and community characteristics (P<0.01) , but it had a negative
impact on functional diversity ( P<0.01), (2) there were significant negative correlations ( P<0.01) and no correlation
(path coefficients of =0.17 and —0.15, respectively, P>0.05) between stocking rate and plant community characteristics,

species diversity, and functional diversity, and increased stocking rates will reduce the species and functional diversity, and
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(3) the significant positive linear regression relationships were found between Rao’s quadratic entropy index and species
diversity (P<0.01), as well as the relationship of functional evenness index and Pielou’s evenness index ( P<0.01), and
there was a power—law relationship between functional richness index and species diversity (P<0.01). In summary, the
changes of species and functional diversity are comprehensively affected by precipitation, stocking rate, and community
characteristics in desert grassland. Our study illustrates the importance of precipitation and stocking rates to the health and

sustainability in grassland ecosystems.
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Fig.1 Precipitation and temperature variations at the experimental site from 2004 to 2022
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Table 1 The species diversity index and calculation formula

ZHMEIEEL A ARV R0
Diversity index Formulas Description of the formula Meaning of an index
SRR s=5 SRR OB RURERIE R, HEX, +
pecies richness index R
Shannon-Wiener 541 H=- i [(Ni ) y Ln(ﬂ) ] Nlj‘f;@ i NIFAAREL N A ﬁ?ﬁ%ﬂzﬁf%ﬁi%rg}?fﬂﬁiéfﬁ
Shannon-Wiener index “~ FAT Y sk ﬁ,j( , RSN ES
1% Shammon-Wiener fi# g1 TRBE I NG 6 B0 1
ielou ¥4 v " ' * s I pax 5 i v Y A i
piclon 592 RLIRA E= kR £ Rt s o0 T LRSS
S " FEE TR, H,,, =InS e ’ ’ -
&2 1=
e B % Do 2‘,‘(/\/)2 N RS © AR AR N Sl B Y A S TR [ e
Dominance index B = N FRAE PSR % BYMESR (BN | 22 i P vy

S: FEEFE L Species richness index; H; Shannon-Wiener 8 %{ Shannon-Wiener index; E ; Pielou 34 5] & $§ % Evenness index; D ff B 45 5
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BE G RE VR S REK A R Z AR A OCOC R (P<0.01) o BT #Evk i AW at & B | o B2 R
SRR E R E IEAHX KR (P<0.01) 1115 20 & R Z [ WAE7E B2 1 A EOE R (P<0.01) BT
&, Y BEE PRI S 3 R 2 R R OCOC R, M54 MK 2 (R AA 8 B 3 IE A DG E &R

K2 HERISHREZEXRUEHFERFESH

Table 2 The fitting equations and characteristic parameters of community’s characteristics and environment

HevE A R P
Community Fitted equation

iAW Aboveground biomass Y=-61.17054+2.81146X, -8.78058X,+0.43377X,-0.22386 X, 0.43 <0.01
BEVE VYR Average height Y=4.07084+0.61626X , -2.75897X,+0.10219X;-1.96189X,, 0.59 <0.01
P T A A 25 Total cover Y=50.33011+1.97042X, -6.29282X, +0.02577X,-0.78247X,, 0.20 <0.01
PALT T BLE S Total density Y=99.93799-2.22534X, - 16.82423X,+0.56461X,-13.87437X,, 0.57 <0.01

X, AEBR Grazing years; X, : 25 %R Stocking rate; X5 : 4E[%7K Precipitation ; X, : 4F ¥ E Temperature
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Fig.3 The regression relationship of functional diversity and species diversity
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Fig.4 The structural equation model of the effects of grazing intensity and community characteristics on species diversity and functional
diversity
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