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BEET wEE 0 B OK¥E KRR
CFRACMON 22 B A S R IR 22 B, W JRVE 1500405 2B Jp 7148 B AR S 9E i, BA R 150081)

 E BHRIZENREFAM C-EHAENTIRE, ELEREFT AL HEMMITN
BARHERRERBOA, KA TRGRARINE TERD B G X SR 522 4 YR M
B4 5EFXFTHLE, 2013 F£F2014 589 A RALFEEMOMERLTEZEDL
BRIEORRFPEERDE AR EEA BF LFEFHMEWAR, LRI THE
ROBESEHBGAARE REZHNEWEEMSAMRA, £REXH. BRI ESH MR
WALV T REM M EAR, ERELELATE, WRZEZETLHED S hEM
HHRREA MY, AP HDKAEN TR (DR EFNE LN 11.2%) 5484
(10.2%) R EE LY AEFANTERD E(9.6%) M aEE(11.4%) F RN EELH, A
BEKFRE, EREYATRED E(21.4%) 5REA(42.5%) L F EZT 20, F L4
AN B (49.2%) 4 (33.4%) (L F(503%) R ZE T 2y, BRI ENE
B (29.6%)h EE My, W EABE(T.6%) BEA(11.6%) 44 (17.3%) F1 ) ¥+
(141%) R ET 4, RABHEWIENTRED E(T1%) RET MY, KL M 4 Fr A B
K(ABRE 13.6% BEH 12.3% H4 11.5% 11 F 16.0%) T & o5, BED E L LA
WEReNEEEHNT T 0S5, 5RFMNESZ HE(0.65), BRD BN S FERE(1.32),
B A 3G 8(0.37) Fn e AT E A K (15.79) B85, 5 2007—2008 4 44t , 79 3 & & 4l
HAREMRK, EREDLABK, FEREDLAEK, EORELBEAES, WRDE
EREZHGFERGNENRBEZRS XIS W AR L BN AR E LTSN,

KR WL, RWAK;, RN, FHEAE, A5

Comparison on feeding habits of Cervus wallichii and sympatric ungulates and domestic ani-
mals in green grass period. LYU Zhong-hai'*, ZHANG Wei-qi', LIU Hao®, ZHANG Ming-
hai'*, LI Yi-ran' (' College of Wildlife Resource, Northeast Forestry University, Harbin 150040,
China ; *Heilongjiang Province Wildlife Institute, Harbin 150081, China).

Abstract: Tibetan red deer ( Cervus wallichii) is an endemic species to China, which was once
considered extinct in the wild. As there are several other wild ungulates and domestic animals with
similar feeding habits within its habitat range, it’ s thus essential to study interspecific competition
and co-existence between Tibetan red deer and other cohabiting ungulates in the highly unique envi-
ronment of Qinghai-Tibet Plateau. Using microscopic analysis on fresh fecal samples collected in
Sangri Tibetan Red Deer Nature Reserve from August to September in 2013 and 2014, the trophic
niche width and overlap index were calculated on the basis of diet composition of C. wallichii, Cer-
vus albirosiris, Procapra picticaudata, Bos mutus and Capra hircas in green grass period. We ana-
lyzed and compared the overlap and differentiation of feeding habits between Tibetan red deer and
other wild ungulates and domestic animals. The results showed that C. wallichii fed on similar edible
plants with other species, but differed in proportion of different dietary components, with the main
edible plants of C. wallichii being mostly the secondary edible plants to other species. Leontopodium
pusillum was the common main edible plant for C. wallichii ( percentage in animal recipes was
11.2%) and B. mutus (10.2%) , Salix xizangensis was the common main edible plant of C. walli-
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chii (9.6%) and C. albirostris (11.4% ). At plant family level, Leguminosae was the common main
edible plant family for C. wallichii (21.4%) and P. picticaudata (42.5% ). Cyperaceae was the
common main edible plant family for C. albirosiris (49.2%), B. mutus (33.4%) and C. hircas
(50.3%). Compositae was main edible plant family for C. wallichii (29.6%), as well as the
secondary edible plant family for C. albirosiris (7.6%), P. picticaudata (11.6%), B. mutus
(17.3%) and C. hircas (14.1%). As the secondary edible plant family for C. wallichii (7.1%) ,
Gramineae took up a lower proportion than that of the other ungulates ( C. albirostris (13.6%) , P.
picticaudata (12.3%) , B. mutus (11.5%) and C. hircas (16.0%) ). Food overlap indices between
C. wallichii and the other ungulates were all higher than 0.5, and the highest with B. mutus
(0.65). The food diversity index (1.32), evenness index (0.37) and niche width index (15.79)
of C. wallichii were all at high values. Compared with the results from 2007 to 2008, dietary compo-
sition of Tibetan red deer changed greatly as the proportion of Leguminosae increased while that of
Cyperaceae decreased, resulting in improvement of food quality. In addition, there was greater com-
petition of food resources between C. wallichii and domestic animals, which would further affect the
distribution range and living space of C. wallichii.

Key words: Cervus wallichii; diet composition; green grass period; sympatric distribution; niche.
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WHEHERHEAMES KRS MG S  HA
B3 A 00 A /) BB AR R R AR AL 214 ~ 221
S ARV A B AR B T, A A AR Y A 1Y
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*1 ABSESARREER EF LFEESHEWAR
Table 1 Diet composition of Cervus wallichii, Cervus albirostris, Procapra picticaudata, Bos mutus and Capra hircas in green
grass period

B Py EY BTGP E 41 BB
Family Species Percentage in animal recipes (%) Sequence
PR AEE R e IS D ARE EER e IS
Cervus Cervus Procapra Bos Capra Cervus Cervus Procapra Bos Capra
wallichii  albirostris  picticaudata  mutus hircas wallichi  albirostris  picticaudata ~ mutus hircas
FERSAER} IR RS 0.8 0.3 0.3 0.9 - 27 25 28 20 -
Ericaceae Rhododendron lapponicum
VAR HEDA 0.5 0.1 0.1 0.6 - 30 35 32 23 -
Caprifoliaceae  Lonicera hypoleuca
KR [ElIEES RN 1.7 0.2 0.4 0.7 0.3 15 31 27 21 30
Araceae Typhonium alpinum
HAEFRE B S AE 0.1 0.2 0.2 0.2 - 35 31 29 2 -
Plumbaginaceae Ceratostigma ulicinum
i N 0.4 L0 2.2 1.0 0.7 33 17 16 19 20
Gentianaceae  Gentiana lhassica
Fek iy 0.1 - - - - 35 - - - _
Cupressaceae  Sabina pingii
I a8 Ay i 0.5 0.2 0.2 03 0.3 30 31 29 29 30
Dipsacaceae Pterocephalus hookeri
Z5H ot i 0.6 0.6 3.0 - 0.6 29 21 13 - 2
Scrophulariaceae Pedicularis verticillata
AT LS 0.2 0.3 0.2 0.1 0.5 34 25 29 34 23
Caryophyllaceae Arenaria acicularis
JEHA AT 0.1 0.1 - - - 35 35 - - -
Labiatae Mentha haplocalyx
LR B 2.6 1.4 0.7 3.6 0.8 12 13 25 9 17
P()lygona(:eae Pol}‘gonum tortuosum
il e 4.6 0.8 1.1 6.4 2.0 6 18 21 4 10
Polygonum macrophyllum
AAR ¥ 3.5 4.9 3.9 4.8 5.6 10 4 10 7 4
Gramineae Festuca ovina
PERAR 0.5 33 2.2 1.1 3.9 30 6 16 18 7
Poa litwinowiana
HE BB 0.7 3.6 1.9 33 1.9 28 5 18 10 11
Elymus nutans
SR 1.0 0.7 1.4 0.7 1.3 25 19 20 21 13
Sinochasea trigyna
PR 1.4 1.1 2.9 1.6 33 20 15 14 16 8
Stipa subsessiliflora
Pt [ipel 9.6 11.4 L1 6.3 0.8 4 3 21 5 17
Salicaceae Salix xizangensis
SR MZEPEE 3.7 1.7 1.8 23 L1 9 12 19 13 15
Boraginaceae Onosma waddellii
LRl JINM-4 R 44 2.8 3.1 1.4 2.1 7 8 12 17 9
Rosaceae Potentilla parvifolia
SEEdrPd 1.2 1.1 6.2 3.0 1.2 23 15 4 11 14
Potentilla gracillima
LIPS 13 13 54 2.5 1.1 2 14 6 12 15
Potentilla supina
R EHHE 12.8 2.7 6.0 5.1 4.9 1 9 5 6 5
Leguminosae  Astragalus strictus
i EE 2.5 2.1 9.6 2.0 1.9 13 11 3 14 11
Astragalus monticola
ERukyIN 2.7 0.3 4.7 04 0.2 11 25 9 25 k)
Caragana versicolor
PSRRI 2.0 0.6 11.9 0.5 0.4 14 21 1 24 26
Caragana spinifera
JH1 74 38 )L 1.4 0.5 10.3 03 0.4 20 23 2 29 26
Caragana erinacea
YRR AL 4.8 27.4 2.5 19.3 28.3 5 1 15 1 1
Cyperaceae Kobresia littledalei
KA 4.0 21.8 53 14.1 22.0 8 2 7 2 2

Kobresia tibetica
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Table 1 Continued
B Y TSP Eig a3 WAL
Family Species Percentage in animal recipes (%) Sequence
PRDE  HEE RER M IIES PR KIS RER HEF HIES
Cervus Cervus Procapra Bos Capra Cervus Cervus Procapra Bos Capra
wallichii — albirostris  picticaudata — mutus hircas wallichi — albirostris  picticaudata — mutus hircas
%Rk /N 11.2 23 5.1 10.2 6.3 2 10 8 3 3
Asteraceae Leontopodium pusillum
ARET 0.9 0.7 1.1 1.7 0.8 26 19 21 15 17
Anaphalis xylorhiza
ML 9.7 3.1 3.8 3.9 45 3 7 11 8 6
Heteropappus semiprostratus
KA 17 0.4 0.7 0.4 0.5 15 24 25 25 23
Dolomiaea calophylla
AFTHE 1.2 03 - 0.2 0.4 23 25 - ky) 26
Artemisia demissa
A 1.7 0.3 - 04 0.7 15 25 - 25 20
Artemisia minor
W 15 0.3 0.9 0.3 0.4 19 25 24 29 26
Ligularia rumicifolia
DT 17 0.2 - 04 0.5 15 31 - 25 23

Artemisia_wellbyi

—FERES A K BUZAEY) Plant was not found in the fecal samples.

FERD R VU 5 (9.6% ) 5 1 JEE (11.4% ) [y 3L [F)
FEEY); SILFEATE 6 MES. EHIE 55/hK
Y CREM AR A R KR R R BRI
TE ZEVE 2B ( Onosma waddellii) 41, HiAth 5 11
FEERERY) 2 ES; 57 R AATE 6 FhE
T B HE BN CEEM TR 48R
Mg RAEE A F5 . HRESES ILTEFEgY
SEAE S RN AL e AR s B, TR ) 5
Y4 IR FHEEY E SRR, EEEAY R,
EYESREEE AR SE4 (0.75)
JERESILF(0.85) (544 (0.75) PUm S S
FEAF(0.65) 5 bR F IR EE SR (0.44) 51, HAt 4y fif
HEYESHEIS T 0.5(FK2), WKSESH
=30 A N s SN T SR C G = e 1 =
(>0.5) , Hh 5YEA4- Y E &R B m , 153 0.65,
% 3 i LA ), il i Shannon 45 43 #1758
Y AR VAR VU R % ey (1.32) , 3R

*2 AHDE.BEEREGGEREFMUEENERER
Table 2 Food overlap indices among Cervus wallichii, Cer-
vus albirostris, Procapra picticaudata, Bos mutus and Capra

hircas
PECCE  ARRE ORER R4
Cervus Cervus Procapra Bos
wallichi  albirostris ~ picticaudata ~ mutus
FIBIE Cervus albirostris 0.53
BRF Procapra picticaudata 0.56 0.44
YEZF Bos mutus 0.65 0.75 0.53
L= Capra hircas 0.51 0.85 0.51 0.75

HH VG e S RE B AR 8 BE AR R . BT Pielou Y972
FEFRBO TR 1 B W 3 ) 46 . R % (0.38) >
PR EL JBE (0.37) >4E4-(0.35) > 1L £ (0.31) >H B JiE
(0.30) , R VG 5 5 RE MU AL ) 4 S e e v o dE et
AT T8 BE R E BT, VU S e AR A HEBE (15.79)
R TR (16.57) , B = THEA (11.36) (AR
£ (6.89) ALl (6.87)

RIS

3.1 aMEFR
Hiv, A B2t fgirss ik E8h 5 fh.
B b A E g R B AT A

®3 AHDESHEREFEREF LUFRMSHEER
ESUEE

Table 3 Food diversity and niche breadth of Cervus walli-
chii, Cervus albirostris, Procapra picticaudata, Bos mutus
and Capra hircas

Py W EEY  Shannon I KIEY Pielou AL

Species il SR SRR AR SRR
Edible FEH0 The biggest 1581 Niche
plant Shannon plants Pielou breadth
species  diversity  diversity  evenness index

index index index

PO RE 37 1.32 3.61 0.37 15.79

Cervus wallichi

R 36 1.08 3.58 0.30 6.89

Cervus albirostris

U 32 1.32 347 0.38 16.57

Procapra picticaudata

i 34 1.23 3.53 0.35 11.36

Bos mutus

liES 32 1.09 3.47 0.31 6.87

Capra_hircas
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DNA 3k 7 Fe 0 5 A BT ik DA R 32 493 A
PORmIE 7/ R AN LS FENL WS S B e L7/ =g e e S
SO R R WA YA 5T B ME— T
TTIIBIFGE T o VO R S L IR o3 A 1 1 s
R JE T B R R SR s, IR i
SIS ATV S RE, AR, 2808 B o A ik
25 oy 1ok v A T HE R R T R X PR 28T Ak 3K B A
Pt S H PR R B G A SRR X KA A
b B PEAR RN TR AR FP 2R D, FEDARIA §
St LA b3 [ RIS 2 X AR TR 98 485 SR 7 A= R R RE

B A T 118 5 6 0 2 5 e 4% SR M At P ) R A
B OARFIER sy ik A R R 2 HE A,
RO TR R RS, B TR RS R
T EEAAECR | RO AL R
B IR A AR L™ . Holechek % SR FHAS[F] 7
BTG EE R TIVAN |  Z 5 48 7 53 A 485 SR AE X
TR A RS TR] PR AS IR 9 R PSR S 4 v X
T 25 R AT 5007
3.2 VU REE YA

FARFERIA, VU R T I A
BRH(32.7%) IFHEFH(19.8% ) , IKE T BT N5
FRLH(8.0% ) FEHLF(11.0%) \FFH(12.0%) ¥
BH5.9%) RAFRH(4.1%) " X AT 2558, —
B 22 5 . AR R S LB B 3 AT, 3
YAE R IR A i, 2 o B R I 2 R A BT
YR BRI, e B YRR Z e, 2
W T 2R atE e g A
SR H IR G R (21.4% ) |, 1R P
JEF LR A Y, ISR LA BT AR
(8.8%) ., X Ltiztth X PHRHEY) & SR AL, TRHED)
i R AL T I RORHE Y, PRt 74 e 5 R G e B
SRS, X5 YA 8 |9 H & R ) ok
SRR LA RE 2 B W) W U e - e A0
A A RAE TRt BCE #iE ™,

SR AG W A A RN AE T T Y B A
R AETEEZE IR i BERL Sl W 0 208 N B )
J R B ZE AR Y TER S R LA
FEARAEY) P! Takatsuki® WF9E 20, BEZ5hY)
B MEIFARERE 28 26 BE A8 Ak, i S AR R — 3, P
3 JEE % G ) 43 A JE 288 2y £ Al ) R 2R 24 7
30 AU O HEARE Y B o e, i X 5 R H
SV R F AR R X e L B A e, OF Y
HbAE 6—9 A AR BHMFG .

KA A A BRAR S S Y 5 AT

THALA T AEBE MY 5 R A s AR EAE T B AR 2
PR Z REMEA 56, Hofmann > 36 F F A AR 252
¥ 65 B Ash® ol 3 M B H S ISR
SRR A ORI ORI AR &, PO s T
R FH B R R ZHE, Claudia %7 %
B, KRN 5 BE ( Cervus elaphus ) W] £ AE Y Fh 23K 145
o TEW A R rh AR BUE AR AS 38 ) RAAHE
Yy 11 T (B OREAR)  BEASHLY) 27 B, VE D RERR
WRFE (Stellera chamaejasme ) 7 FHARLAE ) Fh 23S 43 HL
1, HICE AR 2 6 1 48 B0 Az 25007 58 B 48 Bk b
TR, ARV, R H 7S 9 A AR
P DX AT PG S R AR R R 2R IR
& B
3.3 BYEES/MME

SN AU e L ) R )0 R — 2 )
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SRR AE MRS & TF 24 BRI
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BT IX N ST, ISR A F 2 iiion 42
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