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Abstract: [Objectives] Cultivation will lead to the aggravation of desertification and have a serious impact on
animal communities. Functional diversity can precisely reflect the differences in community structure caused
by environmental or interference stress. In this study, the desert rodent community in Alxa was taken as the
research object to explore the changes in functional composition and functional diversity of the desert rodent
community under the disturbance of cultivation, to provide a scientific basis for the maintenance of small
mammal diversity in desert areas. The functional strategies of rodents to adapt to the environment are different,
and their community structure is also different. Functional traits can reflect the interaction between species
and abiotic and biotic factors in the environment and are closely related to niche differentiation, species
coexistence, and community construction. Environmental filtering significantly affects community functional
diversity. To this end, we propose the hypothesis that cultivation will affect the functional diversity of rodent
communities and have seasonal changes. Through the change in functional diversity index, it shows the
impact on community ecological space utilization, resource utilization, and niche. [M ethods] The effects of
cultivation and uncultivated on the functional diversity of desert rodent communities in Alxa were studied in
April, July, and October of 2018-2020. The trap-day method was used to study rodent communities in disturbed
habitats. Five functional traits were selected and quantified: nutrition, life history, physiology, morphology,
and activity rhythm. and this paper uses Excel to input, sort out and calculate the species diversity of the
original data. The different level of rodent species diversity between cultivation and uncultivated areas was
determined by SPSS 20.0 one-way analysis of variance. The significant difference level was set to (P < 0.05)
and plotted with Origin Pro 8 software. The ‘mFD’ package of software R 4.2.0 was used to analyze the
correlation between the functional axis and species traits, § diversity, Jaccard similarity coefficient, Kruskal-
Wallis test, and functional diversity index calculation, and the ‘ggplot2’ package was used for mapping.
[Results] The results showed that: (1) In the two communities of cultivation and uncultivated (Table 2), the
richness index, diversity index, and evenness index of the cultivation area were higher than those of the
uncultivated area, indicating that the species diversity of the cultivation area was the highest and the overall
distribution of the species was more uniform, and the cultivation changed the trait composition of the rodent
community (Table 3). (2) The community composition in spring, summer, and autumn was significantly
correlated with functional traits such as dormancy (P < 0.05), reproductive cycle (P < 0.05), and feeding habit
(P < 0.05). The above functional traits could be considered as the main driving factors for the distribution of
desert rodents in the Alxa desert (Table 3, Fig. 2). (3) Functional richness reflects the utilization degree of
ecological space of the community, functional evenness reflects the utilization degree of effective resources of
the community, and functional dispersion reflects the competition among species of the community. There are
some spatial differences and seasonal changes in the functional diversity index of the desert rodent community
in Alxa. cultivation area: the richness and evenness of community function in spring and autumn were higher
than those in uncultivated areas, and the dispersion of community function in each season was significantly
higher than that in uncultivated areas. Uncultivated area: the richness of community function in summer is

higher than that in the cultivation area, and the evenness of community function in autumn is higher than that
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in the reclaimed area (Fig. 4 - 6). (4) The highest value of community functional richness in both cultivation
and uncultivated areas appeared in summer, and the differences between the two in different seasons were
compared (Fig. 3b). The highest value of community functional evenness in the cultivation area appeared in
spring (Fig. 4a), and the highest value of functional dispersion appeared in autumn (Fig. 5c), and the
difference between the two seasons was small. The highest value of functional evenness of uncultivated
communities appeared in autumn (Fig. 4c), and the highest value of functional dispersion appeared in summer
(Fig. 5b), both of which were quite different between seasons. (5) Fig. 4: Fy;.: Functional richness index, The
blue dots and the connected parts represent the species distribution points and ranges in the uncultivated areas.
the red dot and the connected part represent the species distribution point and range of the cultivation area; Fig.
5: Fgye: Functional evenness index; Blue represents the uncultivated area, red represents the cultivated area;
the size of the circle represents the abundance of species in the community. the larger the circle is the more
species, and the smaller the circle is the fewer species; Fig. 6: Fp;,: Functional divergence index; Blue
represents the uncultivated area, red represents the cultivation area; the size of the solid circle represents the
abundance of species in the community, and the diamond and triangle represent the center of gravity of the
community in the uncultivated area and the cultivation area. [Conclusion] The above results indicate that the
functional diversity of the community is different due to the differences in community composition and niche.
The functional diversity of rodent communities in the Alxa desert area is associated with land reclamation and
seasons, cultivation will also affect the functional diversity of the community from the aspects of ecological
space utilization, resource utilization, interspecific competition, and niche.
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Fig.1 Map of thestudy area
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Table2 Rodent diversity characteristicsunder different land use patterns

TR TREL LUEEA Margalef + & FEHE 4L Shannon Z 1 HE%L BIS BEAREL
Community Species richness Margalef richness index Shannon-Wiener index Pielou index
index (S) (D) (H') (E)
J¥ B Cultivation 6 0.902 9 0.148 0 0.082 6
AIF B Uncultivated 6 0.947 3 0.1773 0.098 9
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Table3 Community composition under different land use practices

THEEMIR Functional traits

KA B H 4% Species in uncultivated land

FF B A (1#%h Species in cultivated land

%Ik Hibernation

JE4HK Non-hibernation

Ze & % Omnivory

£ 1% Phytophagy

VY 2 Bipedal

Wi & Tetrapods

47 PE Nocturnal

4714 Diurnal
1 %/4E 1 litter/year

EZ kD

Multiple litters/year

TRBER . A PEBR . =AER
Orientallactaga sibirica, Stylodipus telum,
Dipus sagitta

TAYR. MELR

Meriones meridianus, Phodopus roborovskii
FAWR ZAEBE R

M. meridianus, D. sagitta

TRBER . FEPREBR. HELER
O. sibirica, S. telum, P. roborovskii
TR, NEER

M. meridianus, P. roborovskii

FBEBER . =BEBEER. SRR

O. sibirica, D. sagitta, S. telum

TR, BB, BB R . S T RB R
NER R M. meridianus, O. sibirica, D. sagitta, S.
telum, P. roborovskii

B 437 35 35 B, S. alaschanicus

Zir P RBkER . ZBEBKER S. telum, D. sagitta

TR, TAEBER . DNEER

M. meridianus, O. sibirica, P. roborovskii

FLBEBEE . =REBERR . B o R

O. sibirica, D. sagitta, Spermophilus alaschanicus

THAYR. MELAR. EEAR

M. meridianus, P. roborovskii, Cricetidae eversmanni
TR, ZBBER. EEAR. FREER

M. meridianus, D. sagitta, C. eversmanni, S.
alaschanicus

HHEBER . NEBRER O. sibirica, P. roborovskii

FAYPR. DELER. HEAOR. MR R
M. meridianus, P. roborovskii, C. eversmanni, S.
alaschanicus

FBEBER . ZRBEBER O. sibirica, D. sagitta,

TR, AAEBER . FEHOR. NBRER. ZHkBk
W M. meridianus, O. sibirica, C. eversmanni, P.
roborovskii, D. sagitta

B[ 3635 B S. alaschanicus
=LK FTh: 3% B D. sagitta, S. alaschanicus
FAYR. AR, HEACR. DELR

M. meridianus, O. sibirica, C. eversmanni, P.
roborovskii

YR L B Species abundance

35 . HRIT B Uncultivated
==} B Cultivation ns
30 + *k I ns
Kk % I
25 +
20 +
* *
15} *
10
ns
0 : : . : L 1 (i I
S $ & & ¥ > > s
© © O o F 3 & &
& & O‘éf F o & & & &
Ag & \{55» 3 '@’ %’ /‘&5’ ’{\ > A%
$ S 1%- X $ R \Y& 8
F &
X

IhEEMR Functional traits

B2 JFRXMARITRXM AR ERER K

Fig. 2 Differencesin functional traits of rodents between cultivated and uncultivated areas

MHRINEFWREE (P<0.01), *RREREE (P<0.05), ns RAREFAEE (P>0.05),

** means extremely significant difference (P < 0.01), * means significant difference (P < 0.05), ns means no significant difference (P > 0.05).
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Fig. 3 Betadiversity of community in different seasons
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HEAEH

a. Spring; b. Summer; c. Autumn. The blue dots and the connected parts represent the species distribution points and ranges in the uncultivated

areas, and the red dots and the connected part represent the species distribution points and range of the cultivated area.

Fyi.=0.877 Fri =0.396
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Fig. 4 Functional richnessindex (Fg;c) of rodent community in different seasons

a. %5 b. 255 c. #ZE. a. Spring; b. Summer; ¢. Autumn.
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Fig. 5 Functional evennessindex (Fgye) Of rodent community in different seasons
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a. Spring; b. Summer; c¢. Autumn. F,.. functional evenness index; blue represents the uncultivated area, red represents the cultivated area; the size

of the circle represents the abundance of species in the community. The larger the circle is, the more species, and the smaller the circle is, the less

species.
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Fig. 6 Functional divergenceindex (Fp;,) of rodent community in different seasons
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TFEXMITRX R E O,

a. Spring; b. Summer; c. Autumn. blue represents the uncultivated area, red represents the cultivated area; the size of the solid circle represents the

abundance of species in the community, and the diamond and triangle represent the center of gravity of the community in the uncultivated area and

the cultivated area.
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