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Ahstract: Winter diet composition, selectivity and foraging strategy of red deer { Cervus elaphus alsaicus ) was stud-
ied with a microhistological analysis technique, using faeces and food in the stomach in combination with field investiga-
tions from November 2003 to February 2004 in Helan Mountains between Ningxia Muslem Municipality and Inner Mongolia
Municipality . We collected 219 faeces pellets from red deer, which formed 14 composite samples. The results showed that
Ulmus pumila , Populus davidiana, Prunus monglica, Dasiphora spp., Graminoids ( Stipa spp., Poa spp. ) and Caragana
spp . were staples of the red deer. The percentages of the above items in the diet were 27.37%, 11.75%, 9.83%, 8.12%,
7.31% and 6.52% respectively. The red deer had positive selectivity for Ulmus pumila , Populus davidiana , Prunus monglica ,
Dasiphora spp ., Caragana spp. and Juniperus rigida , and negative selectivity for Graminoids { Stipa spp., Poa spp. ), Pinus
tabulacformis and Pinus crasstfolia . Their preference order was as follows: Populus davidiana > Juniperus rigida > Caragana
spp. > Prunus monglica > Dasiphora spp. > Ulmus pumila > Graminoids > Pinus tabulaeformis > Pinus crassifolia . The results
of spearman correlative analysis has show that the food selectivities of red deer did not correlate with water, crude ashes, crude
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protein, crude fat, crude fibre and nitrogen-free extract. The crude protein percentage in the nutritional composition of browsed

plants, was sufficient for the red deer, but energy expenditure may be a more critical factor for the wintering red deer. To obtain

maximum energy input with minimum energy output is the foraging strategy of the red deer in winter.
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RFEMPERFMARER . FWE s E
FRMYER T, SEFR RTINS
{ Chen et al, 1999; Wy et al, 2005; Bugalho et al,
2001 ). TEIRAHBIK, SR ERERAITEEE—
NEREERE A (Maatz, 1978; Moen, 1976;
Schmitz, 1991}, BIAXEE B2 34 A 2 Hh 18
ViR AR B AR T RS, RRARE
T e R EAE, RECE R RERA
J2 (Chen et al, 1999; Liu et al, 2004, 2005; Mautz,
1978; Parker & Robbins, 1984 ). FltL, XFA #2535
YR ZENEEWE LA EENRENE.

LR ( Cervus elaphus ) TEEI . BRINFISLIEUNT
175140 (Nowak, 1999 ), fEAMF Y 23 M, 3,
EA 8 MR ( Wang, 2003 ), Hob ThEEM§i# T Fl
(C.e.alxaicus ) BRI T E NN R
Z IR, RFREM—SEAMZEFERMEE (L e
al, 1998; Liu et al, 2004; Sheng, 1992; Wang et al,
1999), th 2 PR RE BN, FER D —1
FREFIEE (Zhang et al, 1999). 210, HIBHEES
L E X 2 S EE TR IRE. Bard SR
HIEERsE L EEPIELL N 4 M E: EUHRH
SERTHT (Kufeld, 1972; Nelson, 1982); EH1E I
YE2 4T { Rounds, 1979; Gebezynska, 1980; Jamrozy,
1980; van Wieren, 1996; Zhang & Xiao, 1990 ); &)
B A E W IFM ( Staines, 1969; Ward, 1971;
Hobbs et al, 1981; Chen & Xiao, 1989 ) LK TR
BT A BT (Bugalho et al, 2001; Jorrits-
ma et al, 1999; Pépin et al, 2006 ). R T BT I
HEE 22 1L L TR 2 R P A A, Fefi T 7EX
H2ZE=H{AmkEmEm £, F 2003 & 11 A—
2004 F 2 A XHZP R G IR ETT T .

1 IR E5EE

1.1 B2
B2 s F 7 BRI IR A 22 o Bl 2 = T

2, BRRERETR. L TRMRKERE R
HHEHAT . ALEER| FWER 4 MEBEERN: O
BRSO, 7340 TR 1400—1 600 m, “UHEIRER
5, 4548 s CAh, FHEKE 200—300 mm,
DA ALEC S ( Stipa breviflora ) FIE RKIEZ ( Ajenia
fruticulosa ) JRRFERD, HHWRAE, BRE 10%
£hs @ IHEHE R, TR 1600—2 000 m
ZIA], SRR 250—350 mm, KA ( Ulmus pumila )
WA MRS REFLEIEKFEYHES, £KEX
EFREE ML { Prunus monglica ) #EM; @ IHbETT
A, AT 1900 —3 100 m P LR &5 1 b
FFERIEE 0.8°C, FFHIFKEEE 430 mm,
AN o R PR, BUMAS ( Pinus tabulae-
formis ) PRI (1900—2350m) MEETAZ ( Pinus
crassifolia ) HRIEH (2 350 —3 100 m ), REF LH
( Populus davidiana ) PRI HAL ( Juniperus rigi-
da ) HibK, DAB/NT2EEM ( Dasiphora parvifolia ) #E
INNEETER G ( Dasiphora mandshurica ) M @
WA, BEW, 7T 3100—3 556 m it 320
B, R, EREE, BREs, 28
PO BT RN ( Salix cupularis ) 15 &5 #7374 JL
( Caragana jubata ) 5§ (Di, 1987 o
1.2 WARAZE
1.2.1 MY TLEIEMRINE 2003 F 11 A—
20042 A, AFSEEESMX 2HH 7 M8
F(SED, B, FOKE. BhRg., dhgk,
ByET. HAKR) TRETSRATHERE 2
% 2000 m 2k, ARET 211 T B A T A S B
FEIERFE (Liu et al, 2004 ), LKA IHTAR
Hefy, RN REEER BT R . BIR 200
m BE 1 10mx 10m FRFET, BT A 2m
LUTF A AT oA, MTIRE, FRTER
AR A R LT T AT B A R LB R
— ™ Imx 1m BMEST, BYBRUEATHY L &5,
MTFRE, HEEARLY RN,
MHEIHRSEEIRE. #&E., LlMmENEETE
SNEH, REWHRIRMSETERNETRTEE
Prtrads, TER 2 ILE BRERES A LR G S
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F { Pseudois nayaur ) 55 B { Moschus chryso-
gaster ), HEBEREIER S LR FTRE B2EMIE
SR EER, WAREZEDOHES. Wit, Sk
WS RR R, SHRITA#ITIERE, TESES
e RESHERFHEMESR . BFEYRARE
Ml (CFHEFRR D), — R fEd REEE W, 7%
I5 %= Sb 30 IS VR S 25 R A0 2R 414 1Y 5 RE AR A
& H—WmETRAIG, FEREEH YA,
R EH IS R R TREMRRE, 56
ZETh s HARIBEE S EZEE (HERRE, REmg
BIEEE, EXEAKE D, SRFTUREE ) BT
R, ICFIEERR]. M, AR, GPS
i ddE. MBS E AN EEZEE PR 2 A
BEF—&, Al 1TEEFER. EREER 7T
MES, N—LEMH 210 HSFEERBE PRI
B, AR 14 DEAFEAR, EEFEASHRER.
1.2.2 BERARE BESREYSEEERT
0 CHFA M a8 b Z1EE, HHFLHR 1 mm B
BREHURFE, SRSTE 100 B (0.15 mm ) SEEGE
TREE, HUR AR, A& ERAIER A
HULEEEAE (291 o) A/NEM S, fn 8
—10mL B & (10% HNO; F110% H,Cr0, 5 1:1
RE) TEEY Ehngh, MR A QERTE, 4
Sehnhz IRIEE, BRSNS IR, BE
FRECVCITEIF Y E TR A EEKEH A £, B
M RIK TS, 7 10 x 10 5 P BB T WER,
mesH g, TEEMHME R, ANEXRERE
71 ( Chen & Xiao, 1989; Wu et al, 2005 ), -
YIREARSI R 3 5K, BAEEESZEERA 107,
1.2.3 ERAEMER BHRERAERK 100 4
BRI T A 10 MRE, iERENMEFDHR
PIT FHAERE A, K EBMEYESRE
REFEBHEAMEFPEREE F (%), R
Fo: F=100 (1-e ?)(Fracker & Brischle, 1944 )
P BT P B T BEA R R B IRRE R
FHEE D, D RN EE RD
RD = BRI AT HEA IR A R R R
TP AT HEA AR R H B B 2 70 ) x 100% o
RD W AR &4 o & O W 52 I L AR iR A
B, wmHFESELAFERRIFTEY. GashR
&, R 10045 (%400 f5) 04 RUE0S R AL
XTETE BRI, RN ERMRE.
1.2.4 EEXEWRBEESST SENAER

WIPR R YE P EETTFE TR Ivlev (1961 ) ROREFEPE
FRE E; = (ri—pi)/(ri+pi)a Hr e LR E
EYF (B ERrE ), 5 i MiEY
H LA o BT RS ) B AR B R 5 p,
FA4NNERES T, 5 AR AR S
FIAFE O] KGR BWILLA,; B A F -1+
1208, & E >0 RS EXNE ; MEYHIE®L
#; & E <0ANMHE,; E=-0FBRILHENE; E
= -1 AR,

1.2.5 HEAZFgYEFRBESST EathER
T HE B B IE KOl B2 i s se A

2 &% R

2.1 BEEZFFYWAERK

FITHEN 14 G SERGEEEAHT
Kruskal-Wallis H %38, EHARMNZR 2B B
B BEATEREES (42=0.241, df =
6, P>0.05), Hitk, & 14 BEFERGIEAT, K
SREY, W2 EEELAFLRG 267 (&)
(£ 1. K. LEH, SHR%k. &858
(Dasiphom spp. - |l ( Caragana spp. ) LHE
Y S4ERL, TEPAIRARFEE ( Graminoids ) 55
IR S EEAEEWARN 711.11%, EPIRm N
27.37%; W#HH 11.75%; FHREHN 9.83%;
SRR 8.12%; REAREREY [ FEMHT
{ Stipa spp. ) MBE K ( Poa spp.) HA ] H
7.51%; WEILA 6.52%. FFotistfp (FE#s. 7
P BIETES ) FHAD S A YT & A B,
KM RAZTREMKEEY.

I FEHCE YIRS R R, RARI A
P FIAERA R A T35, ATLLE 53]
S EREEYN 36.8%. 4.7%- 8.0%
10.59% (& 1), 3SR 4 24800 F RS T
MR 2 R RAHERREE (42=17.537,
df=3, P<0.001), HPFRAEANFHIER
FrAIF M, MARAE A AR AR A
YROF R ENMIE TR e, AR SRR B 2L
RAFEY A £, EAMY) N
2.2 EFDENEYHIEEE

WA HE A E AR B R A R AT A S
SNAE A, AHREEESMEYTES, SEIK
fan. g, Rk, SR ILA R,
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F1 RENWDELZFTEPABREXEIHREYE
Tah. 1 The winter diet composition and selectivity of the red deer for the plants investigated

FEH TP Plant species U= g=2i i Browsing part Fl%) RO (%) r: pi E:
KM Ulmus pumila a, b £9.50 27.37 0.156 0.129 0.004
WA Populus davidiana a. b 62.00 11.75 0.108 0.003 0.946
W R Pronus monglica a, b 55.50 .83 0.097 0.052 0.300
B Dasiphora spp. a, b 48.78 8.12 0.085 0.05% 0.189
FeAFl BANEY Graminoids a 46.11 7.51 0.080 0.180 -0.383
B\ Caragana spp. a. b 41.56 6.52 0.097 0.052 0.300
BEE Carex spp. a 20 .44 4.24 0.052 0.047 0.044
E R Rosa xanthina a, b 25.22 3.53 0.044 0.027 0.239
BHEEF Lespedezn spp. a, b 22.50 3.10 0.03% 0.011 0.562
B Artemisia spp. a, ¢ 21.94 3.01 0.038 0.063 -0.245
HHL Juniperus rigida a, b 18.17 2.43 0.032 0.011 0.434
T Cotoneaster spp . a, b 17.17 2.20 0.030 0.044 -0.191
HETFE Syinga oblata a, b 12.61 1.64 0.022 0.007 0.517
W Salix spp. a, b 11.28 1.45 0.020 0.002 0.815
R Spiraea spp. a, b 8.61 1.09 0.015 0.072 -0.655
WF Prunus ansu a, b 7.33 T 0.013 0.001 0.855
AR Ajania fruticulosa a, ¢ 6.67 T 0.012 0.037 -0.522
BT Ostryopsis davidiana a, b 6.27 T 0.011 0.007 0.219
/NBE Rerberis spp. a, b 6.00 T 0.010 0.053 -0.671
FFET Rides spp. a, b 5.7% T 0.010 0.004 0.431
JEJNAE Convoloudus gortschakovti a, e 5.17 T 0.009 0.003 0.500
MZEE T F Lepiodermis ordosica a, b 4.72 T 0.008 0.012 -0.187
JEES Pinus rabulaeformis a, b 4.33 T 0.008 0.062 -0.783
B Urtica spp. a, ¢ 2.00 T 0.003 0.001 0.554
BB P, crasdifolia a, b 0.67 T 0.001 0.036 -0.959

F. BFENTED EERAE SR R BIEISNE Frequency of each plant species occurred in the faeces and stomach composite samples of the
red deer; RI: SEWIE B Percentage presented in food; T: RD <1%; a: At Leaf; b: % Branch; c: 2= Stem; Fi: SERRFIA Eh Al Actu-
al proportion used; p;: FAEFAH L] Expected proportion used; E;: PEIFME Preference.
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Fig. I The comparison of utility and availability of different
plants investigated by the red deer

(E,), ZZFDIEXT 6 F B W) 35 5 15 /0 58 55 5
i WA > B IL S SRR > £8E > K> R
ARIEAEY (£ 1). XEUKNMBERELXES
FEHAEEY, HARDERSHNEY (E ~
0), BTHBIREFZE, ligafial, HEDE
RESHEY. FBIL. FHR. SEESHY
Tz, SEORER. RARERFII

SYEER, AEEAEE. SELENHMRAE
PR (E,=0.484), HEXW., BB A5
P e ) [ SR B

PR LATER 2 IR B A B S I S R A8
R ET BN o (R 20, T Spear-
man THE IR H, SEXEYRAREN SKS
(r=-0.460, P>0.05). K5 (r=0.487, P>
0.05), HEA (r=0.292, P> 0.05). #HHiEH
(r=0.296, P>0.05) #H&H (r=-0.137. P
>0.05) FILAREW (r=0.030, P>0.05) Z
A JCEH RRIM R A A HE, DL AR
b, HEOMEEES TA EFEENEY, X1
SR DA E AR LG, BEIL. F
AR AR RIS E R,

3 3 iR
3.1 EYERINEY R EEYE

W2 DEAZ8Y EEmAREY M5
R AN (88.25% ), hREB/LERAEY
(11.75% ). RXFIHRE R K S REERIE LA BrE 51,
5 B ATES M 5 R X R 2 sh i & i e R
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Tab. 2 Nutrition composition of the plants investigated

BFEAAT Nutrient composition (%)

e K o HEN BT mes ERRL)
Hx0 Crude ashes Crude protein Crude fat Crude fibre Nitrogen-free extract
I Ulmus pumila 4.10 .42 12.52 4.64 14.99 54.33
113% Populus davidiana 2.72 .18 11.07 5.83 19.92 52.28
FE B Prunus monglica 2.66 6.41 8.40 3.74 15.16 64.03
& B Dasiphora spp. 3.80 5.08 7.27 2.13 38.40 44.03
AR BN Graminoids 3.83 .54 10.30 2.14 31.85 43.34
BB Caragana spp. 2.18 8.27 11.59 2.60 32.02 43 .34
R Urtica spp. 4.49 26.94 12.26 8.69 21.06 32.99
EE Carex spp. 3.30 7.24 7.07 2.07 31.46 48 .84
H ¥ Juniperus rigida 2.06 .44 5.02 7.22 32.01 43.45
1B Pinus tabulaeformis 4.90 3.76 9.82 7.40 31.86 42.26
BB P erassifolia 3.81 3.80 6.89 5.64 28.17 51.69

FHE . RIETFE (C.e. vanthopygus ) ZZF B
FARAAEY ST (AT ETET ) Bk E T 98.8%
(Chen & Xiao, 1989 ), &= T30 2 1L EEXT SFALRIR
BIRE, XA RERAC LK SRS RS EER
MIARREY & &8I, SAERER; »—mH,
FIMREAZTRRIE, SEEREEM A EY
MHEEAFRE, HREEMET, NEEECLA
FEREFHAEY, XA T S X R R R
. W2 EFOL T R, £FERLM
HINKLAEALERE, HEEREEHE, X
S EAR LSRR EHETHERHEY, TREHR
il e SR AR B 22 LR AR AR FEREAG, 3L
H A3 EEFRILME (Liu et al, 2004 ).

P ISR A ERI AR R B 5 —Le i
HIESHR A Ir 2 51 ( Batchelor, 1965; Jamrozy, 1980;
Nelson, 1982 ). RATEFFMEEIE MR E M SRR
RS, RERILDEOAEEWE (Chen &
Xiao, 1980 ); B2, 7RI HL R SREAZ=A (U
B (Gebezynska, 1980; Jamrozy, 1980), T ELKH#
B & R A A R — ARV E R FE Y (Jam
rozy. 1980 ). AULEDRE (€. e. canadensis ) X &
EYRFEAFY (Hobbs et al, 1981; Nelson, 1982 )
THAATIE I A B 22 LR R A A 1 e 1 AT 9
AR, RS TR AR, FRAEREN, %
AR X X R AR R g B A e E . 8=
%ﬁ%éﬁﬁxmﬁﬁﬁ%@(%llﬁﬁﬁlﬁﬂ
LHE (Chen & Xiao, 1989 ) LA = —Sbpffar i) 4
R { Gebczynska, 1980; Jamrozy, 1980 ) fH[F.

3.2 DELZZFEREREEH
P ERTE SO EEE L, HYF

HIEAZEAa PHERMRSIHES 4, &=
YR E IR FREFEALA (Nelson, 1982). &
AR E R AT BRI RER, &
FERUREIE SRR T, RPEEE . R R B A
R, ENSEIET, YR ES
FIHIEE B R AR 15 02 B A A ST I Y o R R) AL
Nelson { 1982 ) 1 Maloiy ( 1970 A, JLESHE
HIBKINEHE ( C.e. elaphus ) ZZ=EWPRHEESD
GRLAGRE] 5. 7% 5%, AHEARIEEIINEAS
FRFEFR. B2 LEEAFEYPHEAN S ET
ko 379% (F2), EMEMNIATERZLTE
AeRAEARRZ . WEILEAFETERE, 8, 5
faaZ FEMIRE ENAREY, T miEb
AL, MRS AERENE, REENEEE
YA EEZ LS EAELS R BN TS ﬁﬂ
AREEE T, B, sEEBEANE L ELER
IS — T EEZRREER,

DEAZFE RS EER R/ DB HTEE
BUREMEER. K. Wig. S RIETMESEEE
SEAFREEETHERES, AEERETER
MEWE. SEERSIER YN, BIEFEMAT D
FIBER . i, im S AL, B4F
SERENFEERR, XE—aBE LNt FEDE
YEEE FHE B EMELN . AR, K. Lim. 8
BIEEDEERESHAED, b iaEOATE
REA AT HPE P WMRMEYRE, REtED
IEFREEMEEES , HMRSEEEN AR,
3.3 RPEEEI

FERZL, DSBS RS MR E A
. SRERRE WRTER 20 4 D OoE— B 4E R
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KT 2 000 RMFHEE ( Wang et al, 1999), M Bof: S TEREZLEER YRR RETE
WA EEREEHH 1983 FAT] 1800 R AHFH Lo, 47k, RESR EFTESH%
FIHATR 12 000 & B KHRE PR2ERE A G fE iR BRELGRAENLE, EHALZHE

13 SRS 3 BORPRI SC R BN S S AR H &
FIE. B, BBCENITESEME F AR
W8 LARBE 2111 A 2RI O S A 3 A AR
AR, FRPAERIER, DAREEMIEER
TR, TSR AR B E R T .
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