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[17,18]

(Ephemeral) (9] , (Pulsing pattern)
1
1.1
1996 4 6 ! ”
(87°45 8805 E, 4350 44°30N)
NNW- SSE (Hal oxyl on anmodendron)
(H. persicum) , 4 6
42.9 -41.6
59 , =25 3802 155 d, <140 mm,
30 cm,
8 km, 1000m ,
3 mf, 100 hnt
( Rhombomys opimus) (Meriones meridianus)
(Dipus sagitta) (Salpingotus crassicauda)
1.2
(Lowl and be-
tween sand dune, Hi) (Top area of sand dune, H,) (Wi nd-
ward sl ope of sand dune, Hs) (Leeward sl ope of sand dune, Hy) 4
H: , 92 m, 2.3 /10
nt, 714 | nf, 121 g/ nf
Hp: , 6m, 0.24 /10nf,
, 74 | nf, 176 g/ nf
Hs: , 21°, , 18.4 m,
: 0.53 /10nf, 170 /nf, 305 g/nf
Hy: : 35, , 0.7 /10nf,
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251 / nf, 383 g/ nf
, 5
, H  Hs, , H  H
, 5m ,
1 2m , 2d, 2h
(Microhabi tat preference, HP) :
_ N/
HP, = SN (1)
, Ni i Hi 2 d ) C(i Hi
: 25 cmx 25 cm 10
(Relative Biomass, RB) (Rel ative Coverage, RC)
(Rel ative Nurber , R\) , (20] :
RB= i Iy i 2
RC RN , B RC RN
. 1/3 , i (Rel ative Abun-
dance, RA) 2
RA=1/3RB +1/3RC+ 1/ 3R\ (3)
5 ,
(Relative Density, RD)
[21]
RD; = i Iy (4)
Ivlev (221 E= (r; -N)) / (r; +N;), ri i
, Ni i
L] 4 y RA\
, lvlev N; HP ,
i (Food preference, FP)
4
ROi- 2RAi-HP o - ma.
FP, = IZZ :FDiI + m,l‘ (5)
RD; + j;mij'HPj :
v HH b Hs Hy
2
2.1
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+8.7 >30m ,
, 2 3m

1 ( 110 nf)
Table 1 The occurrence and density (No. of burrows/ 10m2)

of each species burrons in the sampling area

Mi crohabi t
Species
H H Hs Ha
Ro 0.52 0.23 1.16 1.78
Mn 0.11 0.65 1.24
Ds 0.01 0. 001
Se ?

: Note: R, = Rharbarys opinus ; My = Meriones meridianus; Ds = Dipus sagitta;
S¢ = Salpingotus crassicauda
2 4 (HP: %)
Table 2 Microhabitat preference (HP: %) by 4 species in the sanpling area

H H Hs Hy
— — — - 2
Mont h Species a;=20 a,=5.3 a3;=16.5 a,=10.3 >N X
N HP N HP N HP N HP
4 Ro 67 27.6 5 7.8 54 27.0 47 37.6 173 32.20
Apr Mn 10 12.8 5 24.1 12 18.6 18 44.6 45 10. 35
Ds 0 24 87.2 3 3.5 5 9.3 32 66. 59
S¢ 0 0 0 0 0
5 Ro 69 24.8 9 12.2 58 25.3 54 37.7 190 24.72
May Mn 15 12.7 7 22.4 23 23.7 25 41.2 70 11. 82
Ds 0 47 87.9 9 5.4 7 6.7 63 133.57
Se¢ 0 6 100 0 0 6
6 Ro 107 32.5 13 14.9 45 16.6 61 36.0 226 31.62
Jun Mn 8 4.2 18 36.4 24 15.6 42 43.7 92 36. 82
Ds 0 40 90.8 3 2.2 6 7.0 49 113. 65
Se¢ 0 10 100 0 0 10
Note: 1. R, My, Ds S¢ 1 R,, My, Dsand S; are the same meaningwith table 1
2. N N means the nurber observed
3.0 (m o means thewidth (m of each microhabitat
., 90% o
20m) , 2 ,
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(X§.0s=7.81, Df =3, P<0.05) ( 2 , 5
3 (RY)
Table 3 Food resource spectrum (RA) of desert rodents and its occurrence in the sarpling area
4 Apr. 5 May 6 Jun.
tem W M M H H H M M M H H M
0 9.4 7.4 5.6 0 18.3 3.5 6.1 0 0 0 0
Ererurus anisopteris
. . 25.8 0 13.7 6.7 31.6 0 12.8 8.2 26.4 0 1.4 4.8
Schi smus arabi cus
) 0 8.4 4.0 1.6 0 11.3 2.8 3.9 0 15.4 1.6 2.3
Eremopyrumoriental e
2.6 0 0 3.5 4.7 0 0 2.2 0 0 0 0
Scorzonera spp.
Arberboa turanica 51 0 0 6.9 4.2 0 0 4.5 0 0 0 1.2
Nepetami crantha 0 0 0 1.0 1.2 0 0 0.8 0 0 0 0
) . . 0.7 11.9 2.5 29 0 56 07 4.0 0 0 0 0
Lycopsis orientalis
0 14.7 6.9 1.8 0 15.4 3.9 3.1 0 8.8 27 29
Chrozophora sabul osa
. 40.0 12.6 8.4 16.1 30.5 6.9 6.2 16.5 26.2 10.3 0 26.9
Erodi um oxyr rhynchum
0.6 0 0 2.7 0.5 0 2.5 6.1 0 0 0 0
Astragal us sp.
. 2.5 0 3.8 16.0 4.7 0 2.7 9.2 6.8 0 0 0
Torularia torul osa
. . 1.7 0 0 0 3.4 0 0 0 0 0 0 0
Tet racme quadricornis
Erysimum chei rant hoi des 0 0 0 27 0 0 0 21 0 0 0 0
o ) 12.5 0 3.7 21 10.8 0 2.1 1.4 0 0 0 0
Alyssunlinifolium
0 0 0 1.6 0 0 0 1.5 0 0 0 0
Tragopogon sp.
- . 0 0 4.0 7.3 0 0 2.9 5.6 0 0 3.7 0
Descurainia sophia
) 4.7 0 4.0 55 3.6 0 33 35 6.9 43 42 117
Ceratocarpus arenarius
Atriplex dimorphostegia 1.7 0 0 5.3 0.6 0 0 6.4 3.3 0 0 8.2
o 0 12.5 0 0 0 8.3 8.5 0 0 12.0 7.2 0
Artemisia spp.
Aristida pennata 0 0 0 0 0 7.9 0 0 0 12.2 0 0
2.2 0 2.7 58 23 0 1.7 1.2 21.3 0 2.4 18.4
Suaeda spp-
0.9 0 0 1.0 1.0 0 0 1.2 9.2 0 0 5.8
Sal sol a spp.
. 0 8.1 0 0 0 4.9 3.8 9.7 0 8.4 4.1 13.8
Cal | i gonum sp.
Ephedra | amatol epi's 0 7.3 17.9 2.9 0 9.9 18.7 3.0 0 6.0 28.5 4.0
E distachya 0 8.0 21.2 1.1 0 5.1 21.4 0 0 17.5 41.2 0
Alhagi sparsifolia 0 0 0 0 0 0 2.8 0 0 0 2.9 0
) S 0 7.1 0 0 0 15.4 0 0 0 5.1 0 0
Nitrariasibirica
HA  H (x*=0.014, Df =1, P>0.05), He H (X

0.088, Df =1, P>0.05)
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’ 4 6 1
Hy >Hs= H > Hp, Hy >H= Hg >Hy,
HP
R 2 (Bipedality)
(Quadrupedal ity) 1 2 ,
4 (FD=22% )
Table 4 Food spectrum (i tems of RD=2 %) of desert rodents
4  Apr. 5 May 6  Jun.
Item
Ro Mn Ds Sc Ro Mn Ds Sc Ro Mn Ds Sc
1.9 7.8 22.8 0 2.5 4.8 21.4 82 15 0 0 0
E anisopteris
. 17.4 7.5 2.5 0 14.6 9.3 1.1 0 8.2 58 23 0
S. arabicus
. 0 3.7 2.9 0 1.3 0 0 0 2.6 0 0 0
E orientale
) 1.4 4.7 0 0 3.0 1.6 0 0 0 1.2 0 0
A. turanica
. . 1.1 3.1 97 0 1.9 56 10.0 6.4 0 0 0 0
L. orientalis
1.2 3.4 22.3 0 1.3 5.2 28.9 20.1 0 3.2 19.7 13.1
C. sabul osa
29.5 16.5 17.1 0 30.2 18.6 20.4 12.1 15.8 87 6.7 12.5
E. oxyrrhynchum
0 1.2 0 0 0 2.6 0 0 0 0 0 0
Astragal us sp.
9.4 7.9 0 0 5.5 7.4 0 0 0.4 0 0 0
T. torulosa
3.8 2.6 0 0 2.8 1.9 0 0 0 0 0 0
Tragopogon sp.
o . 14.8 3.3 3.0 0 12.2 4.8 1 0 0 0 0 0
A. linifolium
57 41 20 0 331 24 1.4 0 13.5 11.8 3.9 0
Suaeda spp-
2.2 0.7 0 0 1.0 0.4 0 0 5.3 2.8 1.0 0
Sal sol a spp.
0 0 0 0 0 0 0 0 30.1 11.3 36.1 18.2
H. ammodendron
0 18.7 4.8 0 0 17.9 2.9 38.6 0 3.7 2.5 34.1
I nsect
oot 0 0 0 0 0 0 0 0 0 8.1 13.0 0
Note: R, My Ds S¢ 1 R,, My, Dsand S; are the same meaningwi th table 1
4 ,
4 6 30m

50.8 %

30m
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Table 5 The food preference coefficients of 4 desert rodents in sarpling area

4 Apr. 5 May 6 Jun.

Ro Mn Ds Sc Ro Mn Ds Sc Ro Mn Ds Se

-0.430.12 0.43 -0.34-0.13 0.41 - 0.38
E anisopteris
. 0.41 -0.08 0.39 0.01 -0.07-0.06 -1.0-0.120.26 0.72 -1.0
S. arabicus
) -1.0 0.03 -0.45 -0.47-1.0-10-10 0O -10-1.0-10
E orientale
. -0.480.12 -1.0 0.05 -0.20-1.0 -1.0 -1.0 0.4 -10 -1.0
A. turanica
) ) -0.45-0.21- 0.05 -0.150.28 0.31 - 0.07
L. orientalis
-0.51-0.25 0.26 -0.51-0.04 0.3 0.13 -1.0-0.21 0.41 0.23
C. sabul osa
-0.18-0.01 0.14 0.30 0.15 0.46 0.27 -0.11-0.31- 0.25 0.05
E oxyrrhynchum
-1.0-0.03-10 -1.0-0.10-1.0 -1.0 -1.0
Astragal us sp.
0.07 -0.02 -1.0 0.02 0.19 -1.0 -1.0-0.69-1.0 -1.0 -1.0
T. torulosa
0 -0.21-10 0O -022-10-10-1.0-1.0-1.0 -10
Tragopogon sp.
. . 0.48 0.01 0.81 0.53 0.32 0.78 -1.0 - 1.0
A. linifolium
0.24 0.10 0.52 0.32 0.34 0.78 -1.0 0.32 0.12 0.49 -1.0
Suaeda spp-
cal 0.56 0.11 -1.0 0.18 -0.22-1.0 -1.0 0.02 -0.02 0.42 -1.0
sala spp
Note: R, My Ds S¢ 1Ry, My, Dsand S; are the same meaningwi th table 1
2.2
4 6 ( ) 27,
( 3, 1 16 , 59.3%
, , ( Eremurus anisopteris)
(Alyssun linifolium) (Torulariatorulosa) ;
, (Schi smus arabicus) (Chrozophora sabul osa)
( Erodi um oxyr rhynchum) 6 ,
, H>H >H > Hp,
( 4, - (D)
, , 4
71.1% 35.2%, (Ly-
copsis orientalis) 72.2%; (2)
, 4 4.8%, ,
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, 31.7 %, 38.6 %

6
Table 6 Overlap values of three dimensional niche of each

paired rodents in ephereral existing period

Pai red species

Dimensi on Month
Ro - M Ro - Ds Ro- Sc Mn- Ds Mm- Sc Ds - Sc
4 Apr. 0.768 0. 206 0. 369
. 5  May 0.863 0.243 0.122 0.345 0.224 0.878
ace
6 Jun. 0.708 0.241 0.149 0. 457 0. 365 0.908
4 ppr. 0. 589 0.377 0.582
Food 5 May 0. 662 0.425 0.324 0.536 0. 597 0.613
(o]
6 Jun. 0.558 0.575 0. 449 0.525 0. 689 0.541
4 ppr. 0 0 0 1 1 1
, 5 May 0 0 0 1 1 1
Time
6  Jun. 0 0 0 1 1 1
4 Apr. 0.452 0.194 0. 650
53 5 May 0.508 0.223 0.149 0.627 0. 607 0. 840
' 6 Jun. 0.422 0.272 0.199 0. 661 0. 685 0. 816
Note: R, My Ds S¢ 1Ry, My, Dsand S; are the same meaningwi th table 1
2.3
(5 , ( 95,
, +0.5
5 ( 3 , D=22% , RA ,
FP , ,
R , (Nitraria sibirica) ( Te
t racme quadricornis) (Cal ligonumsp.) , FP= - 1;
(Artemisia spp.) (Atriplex dimorphostegia)
(Ceratocarpus arenarius) ( Ephedra spp.)
23 _
, (23] tCh=1-
0.52|Nij/Ni-Nhj/Nh| y Cin i h , Nij i j
. Nj [ , Nbj h ]
, Nn h j 2 3 5
4 , 3
, 3 Cin ;
Cih 1 zCI h/ 31 ( 6)
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1 = >
- > - > - >
, , 4 ; (
3
3.1
6 , [15,7,25]
’ ECih/3
(Theory of Limiting Similarity)  0.5%) Schoener!?’]
, 0.5
6 y ’
(Individual istic response) "
’ Ll 4 6 ’
Colwel|  [%8
H  Hs ,
; (2
(3
(Interspecific trade-off )
3.2
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Kotler [29:%0]

(Felis manul) (Vormel a peregusna) , ( Bubo
bubo) (Athene noctua) (Buteo hemil asius)
1 l_b
|_|4 ’
(Risk cost)
, 6 ,
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SPACE- FOOD RESQURCE USE OF SANDY DESERT
RODENT GCOMMINI TYW THIN EPHBVIERAL EXISTING
PERICD IN SQUTHERN FRINGE OF DANGARIA BASIN

HJ Def u
(Xinjiang Institute of Biology, Pedology and Desert Research, the
Chi nese Acadery of Sciences, Urumgi , 830011)

SHENG Hel in
(Department of Biology, East ChinaNormal University, Shanghai , 200062)

Abstract The pattern of resource use by sandy desert rodent communi tywas studied
by approach of three dimensional niche, microhabitat, food and time during
ephemeral existing period ranging fromApril to June. In microhabitat use, both
two bipedal species (overlap value in space: 0.878 0.908) and two quadrupedal
species (overlap value inspace: 0. 708 0.863) with similar biological characters
show relatively high convergence in space selection al though sare differences in
foraging and moving places among these rodents were observed. In food use, in
terms of measurement of food resource spectrum in each microhabitats and food
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spectrunframeach species’ stamach contents, all of these species tend to forage
ephemeral plants that are abundant in the period, which results in similar food
preference (preference coefficientsmainlywithin £0.5) by these desert rodents.
In combination with practical observation for activities of each species, the
overlap values of three dimensional niche for each paired specieswere cal cul ated,
of them, more than half of these values (0.508 0.840) is over 0.5 of the theory of
limiting similarity. For the reason, we consider, this is due to pulsing increase
of ephemeral biamass and the lowest population densities of each species fram
April toJune, and thus that causes no si gnificant resource partitioningfor these
paired species in the comunity, this situationin the period, therefore, mi ght be
cal led non-conpeti tive coexistence. Same diver gences in space-f ood resource use a-
mong these species in ephemeral existing periodwere considered to be produced by
predation risk. But these differences do not alter the fundarental pattern of re-
source use in the period.

Key words : Dzungaria basin; Sandy desert; Rodent community; Ephemeral
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