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Food habits of goitered gazelles ( Gazella subgutturosa sairensis) in north—
ern Xinjiang

XU Wenxuan'~~, QIAO Jianfang , LIU Wei ~, YANG Weikang

(1 Xinjiang Institute of Ecology and Geography, the Chinese Academy of Sciences, Urumqi 830011, China)

(2 Graduate University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract; We quantified food habits of goitered gazelle ( Gazella subgutturosa sairensis) and domestic sheep at Kalamaili
Mountain Nature Reserve in northern Xinjiang, October 2006 — August 2007 , using faecal microscopic methods. We identi—
fied 47 plant species in goitered gazelle fecal samples, representing 16 families. Diets varied seasonally: in autumn, we
documented 24 plant species from 7 families consumed by gazelles; in winter, gazelles consumed 17 plant species from 6
families; 41plant species from 16 families used by gazelle in spring; and 30 plant species from 12 families used by gazelles
in summer. Chenopodiaceae and Gramineae were major foods of goitered gazelles, comprising 38.8 —85.1% , and the forbs
were often grazed by the gazelle; spring ephemeral plants and ephemeroid plants were very important to the gazelle, compri—
sing 27% of its spring food components. Over all seasons, Stipa glareosa was a major food of gazelles, Ceratoides latens was
mainly used in spring and summer, whereas in autumn and winter, gazelles consumed a large amount of Haloxylon ammo-
dendron. Because of the hot and dry climate, forbs with higher water content, such as Allium polyrhizum , Zygophyllum
rosovii, Salsola subcrassa were favored by gazelles. In winter, domestic sheep had similar food niche breadth with goitered
gazelle, and food overlap index was 77% .

Key words: Goitered gazelles ( Gazella subgutturosa) ; Faecal microscopic analysis; Food habit; Food overlap ; Interspe—

cific competition
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Table 1 Dietary components of Gazella subgutturosa sairensis

K4 (% ) Percentage (%)

T % FR Species k%= X2 5z CES
Autumn Winter Spring Summer
# £ Chenopodiaceae 45.2 54.1 24.5 24. 8
AR KW Anabasis cretacea 1.0 3.0 0.3 -
MG B 32 Salsola subcerassa 8.5 9.4 - 1.7
itk Kochia spp. 2.4 3.5 3.4 2.5
H R KW Anabasis brevifolia 1.4 8.7 2.9 -
iES A Ceratocarpus arenarius 7.9 9.2 0.6 3.4
WH Haloxylon ammodendron 9.7 14.9 3.1 2.5
AA&R EF Salsola arbuscula - - 4.0 2.8
Y% # Ceratoides latens 6.5 3.7 9.1 10. 5
ZVK#HE Bassia spp. - - 1.1 1.4
B Halogeton spp. 3.0 - - -
EHITUR Kal dium  olia um 0.6 - - -
LW TR Salsola affinis 4.2 1.7 -
K AF Gramineae 27.8 31.0 14.3 29. 4
KR Achnatherum splendens 6.1 9.2 2.6 2.5
HHEE Leymus spp. 3.6 1.5 1.1 1.1
EES Phragmites australlis 4.2 6.9 2.9 2.3
%% Bromus japonicus 2.4 - - 1.4
53 Stipa glareosa 11.5 13.4 7.7 22.1
% 1 Compositae 6.2 5.2 16. 8 7.9
WiF 24 Acroptilon repens 2.0 - 3.1 1.4
2HE Seriphidium spp. 2.2 - 0.9 0.6
T ESE Sonchus spp. - - 2.3 -
W)k Echinops spp. - - 1.7 -
V>E Artemisia spp. 2.0 5.2 2.6 3.1
/NHEE Cancrinia spp. - - 1.4 -
54, Scorzonera spp. - - 3.1 -
B8R Asterothamnus fruticosus - - 1.7 2.8
Z &l Polygonaceae - - 7.7 3.9
KB Atraphaxis spp. - - 5.4 3.9
WEIH Calligonum spp. - - 2.3 _
+ F#% Cruciferae - - 5.4 -
B R IT Sterigmostemum spp. - - 1.4 -
ek 47 3% Lepidium lotifolium - _ 1.1 _
WEIT Erysimum spp. - - 2.9 -
# # 7] Zygophyllaceae 5.8 1.7 3.7 9.6
H ¥ Nitraria spp. 2.4 1.7 2.3 2.0
GHEH T Zygophyllum rosovii 3.4 - 1.4 7.6
B %/ % Plumbaginaceae 1.2 - 4.3 6.8
ML EE Limomium spp. 1.2 - 2.6 2.5
AAREN MLE Limonium suffruticosum - - - 2.3
B E 5 Goniolimon spp. - - 1.7 2.0
H A F Liliaceae - - 6.6 5.9
MEEEL Eremurus spp. - - 2.3 -
Z A Allium polyrhizum - - 4.3 5.9
2 # Leguminosae - - 5.7 -
T 1E Astragalus spp. - - 3.7 -
B39l Caragana spp. - - 2.0 -
B IR Tamaricaceae 7.6 5.7 1.99 3.1
M Tamarix spp. 2.6 4.2 0.6 1.1
EE T 48 Reaumuria soongonica 5.0 1.5 1.4 2.0
M #EFl Ephedraceae 6.1 2.2 2.0 3.4
YR Ephedra distachys 6.1 2.2 2.0 3.4
5 E Rl Cyperaceae - - 2.6 1.7
B H Carex spp. - - 2.6 1.7
fE BIFEH Labiatae - - 0.9 0.9
B AE Lagochilus spp. - - 0.9 0.9
& E# Iridaceae - - 2.3 2.0
it B Fris tenuifolin - - 2.3 2.0
Z B &} Plantaginaceae - 0.6 -
ZEHT Plantago minuta - - 0.6 -
7€ £ Convolvulaceae - - 0.9 0.
HEAE Convolvulus tragacanthoides — — 0.9 0.6
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3.2 JEnEES A 2 E AR fk

FEIGERA R E IR Z Y T, RS RARHE
PR smE A BB g Y, X 2 BHEY RS BOR
TR 38.8 ~85.1% . ZFHEMER R ML FR
FEE (45.2% M 54.1%) WRE THEEMNE S
(24.5% M1 24.9% ), RAFHEY R &8 H
X /b (14.3% ), B &E (29.4%)., B &=
(27.8% ) MAZE (31.0%) Frbefilsk, A
Zoh i, ERSMRE Bl b, BEAREAI Y BT L
BITERTE 2237 R AR K, &2 (45.2% ) Fidi
W f o, HK 2 HFFE (43.9%) M Bk F
(40.7% ), HEZF (40.1) Mk, FERAR FAM
R ERAERRE (4.9%), Kk F R Z
(31.5% ), BZ (30.5% ). &7 (23.8%)
Eb A7 F A1

PO AN [) 25 9 368 M 2 R 2 09 3 B W R 2%
(EHASA T REEHAERT 6 LMY ) . 43

FEDUZE R RGN KR 'Y, FERE mAAAXE
% (7.7% ), BZFHE (22.1% ) ; KWL LEKE
MATRERENRE, REES S EYHB
9.7% M 14.9% , HERE &K, R 2.5%; Xt
b4 & 5 WA mt, 28 b ds R0 2 R
TSR CEN R ISR CE N AN SN R F¥ N Y
Fll, KEREENL.4% , X7k 8.7% , Wi
TS L, RESMESMEL, MR ERER
U Fo FR A 22 W) 20 W v o A Y R L, 4y 5
8.5% F19.4% ; REMEAIT K MK HREBEKEL S
W B &S TEEZE, 55708 6.0% f9.2% ; HFZF
(4.3%) FMEZE (5.9%) KA HFRE—E L
MZARA; TEHERBGAEFTMEENREE
W, ol 5 EwA R 9.2% M 10.5% , K2
(6.5%) FAZE (3.7%) FrditbWl &A%, A4
FHEEFEREEWE B, 57.6%, (idlEYA
AR = (£2),

R2 BBEATIEXREVHENSTTEZW

Table 2 Seasonal use of major food components of goitered gazelles Kalamaili, Xijing 2006 - 2007

Wi 4B FKZE Autumn &7 Winter #Z= Spring HZ Summer
7N
Specion R L L T T
Percentage Rank Percentage Rank Percentage R ank Percentage R ank
Eti:i glareosa 11. 5% 1 13.4% 2 7. 7% 2 22.1% 1
Hoth o 70
. 7% 2 14. 9% 1 3.1% 9 2.5% 14

Haloxylon ammodendron
R o T
HLBL R K 8.5% 3 9. 4% 3 0 - 1. 7% 21
Salsola subcrassa
f?%ﬁ . 7.9% 4 9.2% 5 0. 6% 38 3. 4% 6
Ceratocarpus arenarius
1y o %%
él:?fjit%‘d lat 6. 5% 5 3. 7% 10 9.2% 1 10.5% 2

eratoides latens
e L 6. 0% 6 9.2% 4 2. 6% 16 2.5% 13
Achnatherum splendens
ik ) 3.4% 12 0 - 1. 4% 30 7.6% 3
Zygophyllum rosovii
S It A
ﬂfﬂh/l\m}i . 1. 4% 2 18. 7% 6 2.8% 13 0 -
Anabasis brevifolia
%ﬂ% & . 0 - 0 - 4.3% 4 5.9% 4
Allium polyrhizum
H i 0 - 0 - 3. 7% 6 0 -
Astragalus spp.
AA B R 0 - 0 - 4.0% 5 2.8% 9
Salsola arbuscula
A 0 - 0 - 5.4% 3 4. 0% 5

Atraphaxis spp.

3.3 XREMGHRERFNEYES

AT R 5 B 15 FAE Y, RE ReA&
FRE 6B 17 MAEY (B 1), W E3CAR TR
HZF BSOS E . [P 2.59, 4 ¢

F2.51, —EESMNESIEERT6.6%
4 itip
4.1 FEMERF R EHREE
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4 AT I A AL YE FE B AR AR B T XA
R AFK Species 4.2 EMEREYEL N ZE L

487 Seriphidium spp.

TEEYE Reaumuria soongonica
P Leymus spp.

LI EF Salsola affinis
F# Nitraria spp.

WK Ephedra distachys
BB AR Anabasis cretacea
Hifik Kochia spp.

B3 Ceratoides latens

B Tamarix spp.

Y& Artemisia spp.

753 Phragmites australlis
SEMHBANR Anabasis brevifolia
MAFRHE Ceratocarpus arenarius
M Achnatherum splendens
HABHEFE Salsola subcrassa

£3F Stipa glareosa
¥R Haloxylon ammodendron ‘ ‘
0 5 10 15 20 25
B 4H Perceniage
B %33 Domestic sheep 0 FEHEF Goitered gazelle

P1 ARG M 4 0B A L
Fig. 1  Food components of goitered gazelle and domestic sheep in

winter

%8 g # IR A B ( Mixed feeders ) 3 ¥
(Clause, 2002) ., YE& WG IR A BL, #EMEEH F ZLU
HEAR | RAFRIEAAE Y AER AR LAY 0 &,
X =RE YR BT AR A A, R
A=A S W BRIl . A TR R AR R AR R A A
WEB RS e TARARHEY , B TAFERER
TP D, REME e R A X Z B R (B R
B) . MY AERFN (FBRFESF), ERAR
HEAMYI R EZH, BRME R, R R
B MYERRESE (2005) A R 0 £ i Fh R ) AL A
PERETEYNEFRIE, DS SNERT
i .

A 5T UE BH 4340 T o A 0 S b DX %) 6 0k 4 HLAT
I7 % & ¥k ( Mohamed, 1991; Habibi, 1992;
Kinswood and Blank, 1996 ; #M#4 5, 2003) ., A
FEGERAMUE G T B YR, FEHTEY
X B Z , AR Y R B, FEFE, RIS
M R EAEYR R L, EEMKERTMEL T
W, ZREEFRMAEE HEY) ;%4 FR MY
FLH Lk — b R TE T LF BT A A W RS
FEK, B2 AN Y RS E & v A Y Fh
A D | 5 2R R B AR A A S s S AN T

YT BRI P B LA BT . T
FRENY, EVNEFRTGERBHRENEZ, ©
TTRAE YRR E YIS, ARedis: B F ReiE
WS A (PMETK, 2001) . BIFSE 45 532 WA R i
UK BRI RS I W22 5, MRS SKE S
FVHLEE (& = W A A B ) 3 B5 7 . Grenot
(1992) AR TREEA B2 S ReE 4 B ROk, 2
R B AT R 8 A1 4 el BE 0 42 {3 A 17 BT b 75 FR 7K
gy o B RRLER S T LSRR R A R, f2
BT AR 4 R T AL BE Jr, O R AR = R TR
(HRALMS AR AT AE, 1989), ML, &Mk ¥ 5 Fh 2=
7 18] A B AR A 5 R I A e IR A 5 X s A Y
YA R,

AR X T 5, 7K S 52 i RS Ik 5 4E
FREERNF, WRAMEEERS KRR, &
OGS E WA A s, HEASERE
10% LA b (EBH, 1993), FILREME A K & RE,
UeAk, B3 R B B R U R, A Bk
WME 2R (FBIEEL, 1994), BAMAREE | Jey
#OWKHEHEAD S SWAE 10% DL (FH,
1993) , X SEAH YRR T 1 Sy it 4 1 o 45 114 g i
PHBEEZY,

AT K 3 N T A T 240 T A T R B ) B
R, KA &5 A 78 BHR T & Kk 43, (3]
KRB R R R D IR M AR R A R A b
KRERE (£2), RAREYHFHEAES,
REfRft K EAAE R, IR IR RERZ ., Fln
o R BORAE [F AR ZE 0 2 LB TR ANEREAIL, Rk
KB IH R EEAE LT, X 5K
Ji ¥ ( Procapra przewalskii ) 28 1 (2% il 5%,
1999) , BARMITE EFRMEKM, HE20MH),
FRR R, AFETHIE RN, & 0 d o
o (TARSE, 2000), PG, MR 42 &)
= BHREIE A EE B —

A FREREREIBAMNRE, IR
EEEYRFEEHEREZ, SXFEAFANEES
MG &, Moy kebi, MEEE, T
HIGMEA R MY, HILSKEmHE
RAMEMHEYERERE (27%) ., X —BH 4
AR AR D5 & R, DAIE A MR L
FREAR, RERR, BRMMEIE, FREHEE K
HORE L, X SAH Y E B YR X = R X T Eh
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K BB G R A BAE Y2 1 M 2 F2 =F E 8
YRR, &2 R0 5 43 09 4 2507 58 BE AR T
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238 M 7 R B R AL AR R R A G R
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ol TAEN GO BFAN TARR R 7 3285, I8 A
=7 e i 98 AR 2S5 M BT 5 BT 5K A2 as Yo A | skon BB
ST D 0 ) 0 S A e AR AR R R B B

S k.

Abrams P. 1980. Some comments on measuring niche overlap. Ecology ,
61: 44 —49.

Atle M. 2000. Diet overlap among ruminants in Fennoscandia. Oecolo—
gia, 124 . 1300 - 137

Brian K M. 1986. The influence of food habits on the energetics of euthe—
rian mammals. Ecological Monographs, 56 (1): 1 -19.

Chen H P, Xiao Q Z. 1989. Winter food habits of red deer in Dailing.
Acta Theriologica Sinica, 9 (1) :8 —15. (in Chinese)

Clause M, Lechner-Doll M, Streich W J. 2002. Faecal particle size dis—
tribution in captive wild ruminants: an approach to the browser or

grazer dichotomy from the other end. Oecologia, 131: 343 -349.

Hu D F, Zhang D M, Lan C M. 1998. Ecology habits of Equus hemionus
and Gazella subgutturosa in Kalamaili Ungulate Reserve in Autumn.
Journal of Forestry Research, 9 (2): 131 —132.

GaoX Y, Xu K F, Yao J, Jia Z X. 1996. The population structure of
Goitred gazelle in Xinjiang. Acta Theriologica Sinica, 16 (1). 14
- 18. (in Chinese)

Ge Y, LiuC G, ChuH]J, Tao Y S. 2003. Present situation of the Equus
hemionus resources in the Karamori Mountain Nature Researve, Xin—
jlang. Arid Zone Reseach, 20 (1) :32 -34. (in Chinese)

Grenot C J. 1992. Ecophysiological characteristics of large herbivorous
mammals in arid Africa and the Middle East. Journal of Arid Envi-
ronments, 23; 125 - 155.

Habibi K. 1992. Reproductive strategy of the Farasan gazelle Gazella ga—
zelle farasani. Journal of Arid Environments, 24: 177 -196.

Hanski I. 1978. Some comments on the measurement of niche metrics.
Ecology, 59: 168 - 174.

Jacob G S, Daniel O, Lluis J, Xavier R, Vittorio P. 1997. Trophic
niche width and overlap of two sympatric gulls in the southwestern
Mediterranean. Oecologia, 112 ; 75 —80.

Johnson M K. 1982. Frequency sampling for microscopic analysis of bo-
tanical compositions. Journal of Range Management, 35 (3) . 541
-542.

Kingswood S C, Blank D A. 1996. Gazella subgutturosa. Mammalian
Species, 518: 1 - 10.

Li D Q, Jiang Z G, Wang Z W. 1999. Activity pattems and habitat se—
lection of the Przewalski’ s gazelle ( Procapra przewalskii) in the
Qinghai Lake region. Acta Zoologica Sinica, 19 (1): 170 - 24.
(in Chinese )

Liu B W, Jiang Z G. 2002. Foraging strategy of Przewalski’ s gazelle
( Procapra przewalskii) . Acta Zoologica Sinica, 48 (3): 309 -
316. (in Chinese)

Liu W, Yang W K, Xu W X. 2008. Food habits of the Kulan ( Equus
hemionus) in autumn. Acta Theriologica Sinica, 28 (1): 33 - 36.
(in Chinese )

May. 2006. IUCN Red List of Threatened Species [ EB/OL]. http: //
www. redlist. org.

Mohamed S A, Abbas J, Saleh M. 1991. Natural diet of the Arabian
Rheem gazelle , Gazella subgutturosa marica. Journal of Arid Envi-
ronment, 20 ; 371 - 374.

Schoener T W. 1968. The anolis lizards of bimini: resource partitioning
in a complex fauna. Ecology, 49: 704 - 726.

Stevens E J, Stevens S J, Gates R N, Eskridge K M, Waller S S. 1987.
Procedure for fecal cuticle analysis of herbivore diets. Journal of
Range Management, 40 (2): 187 - 189.

Sun M J. 2003. Habitat selection and food habits of Goitred gazelle, Ga—
zella subgutturosa sairensis in southeast of Jungar Basin. MSC. D.
Dissertation, Graduate School, Chinese Academy of Science. (in
Chinese)

Valerio A M, Norman O S, Paul C C. 2004. Forage selection by African
buffalo in the late dry season in two landscapes. South African Jour—
nal of Wildlife Research, 34 (2) . 113 - 121.

Williams O B. 1969. An improved technique for identification of plant



286 ok

28 &

fragments in hervivore feces. Journal of Range Management, 22 :
51-52.

Xia Y. 1993. The type of plant communities and the main herbing plants
at the south edge of Gurbantongut Desert. Arid Zone Research, 10
(3): 21 —=27. (in Chinese)

Yang W K, Qiao J F, Yao J, Gao X Y. 2005. Characteristics of foraging
habitat of goitered gazelles ( Gazella subgutturosa sairensis) in east—
em Junggar Basin, Xinjiang. Acta Theriologica Sinica, 25 (4) : 355
-360. (in Chinese)

Yu L, Wang X Z, Zhu Z H, Tu Z P. 2000. On the natural grass re—
sources and feeding value of State Farm NO. 161. Journal of Shihe-
zi University ( Natural Science) , 4 (1) : 43 —=49. (in Chinese)

Zheng R Q, Bao Y X. 2004. Study methods and procedures for ungulate
food habits. Acta Ecologica Sinica, 24 (7) : 1532 - 1539. (in Chi-
nese)

Fa, EHE, REM, RETF. 2000, SLERILW 161 BIK K

HO A R UR R B M. A R AR (R, 4
(1): 43 -49.

XINIT, &L 2002
(3): 309 -316.

XA, e e, R SCE. 2008, SEEF OB A AT, HAEAE
#, 28 (1): 33-36.

G R R R XK. Yk, 48

IhERIE. 2003, WEWE /R 75 7R R G ME Y (Gazella subgutturosa sai-
rensis) A S ML B VRO I, b ER 2B DFIT AR BT L2 A
w3

IMEVK. 2001, B ARSI (B dbat. dERtii ek
At , 260 —261.

AR, P AN, EAL . 1999, % [T ARG Bh ML 5k BE
e EZEIR, 19 (1) 17 -24.

BRAGHS , SRR AE. 1989, A WM IX D REA A PERESS . B, 9
(1): 8-15.

W dERE, FRE Y, WEAE, EEATEL. 2005. T HEE T IR 4 Hh 2K R
ook B B ARIE . B2, 25 (4) . 355 -360.

ELB. 1993, Tl SR YL ol R VDS 4k 9 S A W RE VR 26 AL AR A
Y. TRXHI, 10 (3): 21 -27.

KRR, BB AT 2004, A B B PERT ST 7 B K WEoY
#, 24 (7):1532 -1539.
RATE, WAIR, Mk %, BE(.

AW, 16 (1) 14 - 18.

SR 1994, TR SR A LR /N BB IR A [ AR RRAE KK 4
TEPP . B & Mol , 1: 28 -32.

WA, N, WO R, Mk, 2003, HEER AL B H RGP
PS8 I P g e RO . T R IXHESE, 20 (1):32-35.

1996. 7 HRE Uk Fe B4 Bl R 45 44

EIE. T 2008 45 W5 191 A SR —4T 0 0 .

A

R E V2 (K 5c, d): MWEWIEEE (K 5¢)

CSUECE



