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Abstract: Feeding site selection of Marco polo sheep in Taxkorgan Nature Reserve was investigated in June
to August in 2016 and 2017. Totally, 46 plots of feeding sites and 46 plots of control sites were measured. And
the effects of 12 ecological factors on feeding site selection of Marco polo sheep were evaluated, including

aspect, slope position, slope, altitude, vegetation coverage, shrub species richness, graminoid species richness,
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forb species richness, plant density, aboveground biomass, distance to water and distance to disturbance. The

results of comparison between feeding sites and control sites showed that only slope, altitude and distance to

water from 12 ecological factors have no significant difference (Table 1), and Marco polo sheep have strong

preference on these 12 ecological factors when select their summer feeding sites studied by Vanderploeg and

Scavia selection index (Table 2). The summer feeding resource selection function of Marco Polo sheep is

Y(X) =¢ (26.145-0.0084 + 15.102F + 0.653F + 0.001D)

, indicating that vegetation coverage (V), forb species richness (F),

altitude (4) and distance to disturbance (D) are the 4 key ecological factors that affect the feeding sites

selection of Marco polo sheep (Table 4). Analyzed by receiver operating characteristic (ROC) curve (Fig. 1),

accuracy of this function was 94.38%, which can well reflect the summer feeding sites selection of Marco

Polo sheep.
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Table 1 Pair-wise comparisons for ecological factors between feeding and control plots of Marco polo sheep

ER SFEIME + bR Mean + SE T K Mann-Whitney

Factors KEHAETT Feeding plots XtHEFETT Control plots T-test Utest
W Aspect 3.02+0.17 1.83+0.15 -4.52"
WAr Slope position 1.83 +0.09 2.20+0.09 -2.78"
W FE Slope (°) 24.13£0.93 22.04 + 0.80 1.70M
#Ek Altitude (m) 4263 +46.73 4292.5+37.20 - 032"
35 ¥ Vegetation coverage (%) 4148 £3.32 17.88 + 1.52 6.47"
BEAFHEL Shrub species 0.70+0.12 0.98+0.10 -2.18"
KRB EL Graminoid species 1.89+0.13 133+0.10 -3.16"
JERFEHEARFIEL Forb species 3.61+0.25 2.09+0.22 4.62"
TR Plant density (#k/m?) 221.85 +25.54 61.04+5.79 6.14™
Hh_E A8 Aboveground biomass (g/m?) 83.15+7.56 34.66 + 3.24 597"
B 7K YR 2 Distance to water (m) 1214+81.73 978.41 + 96.32 1.86"
PE AT PR B Distance to disturbance (m) 1895+ 111.16 1412 +156.11 -2.16"

o ZERWEF (P<0.01) , * ZREF (001 < P<0.05) , NS ZRAREE (P = 0.05) .

** difference was extremely significant (P < 0.01), * difference was significant (0.01 < P < 0.05), NS difference was not significant

(P = 0.05).
x2 DHBRFR/FENSREHAESHEF OGRS
Table 2 Preference of important ecological factors by Marco polo sheep
S B Gaks i | e i G R % i kPR e% i >
E3 #51 A SRIGIE P *J)ﬂ%r LR wi ﬂ%%ﬁ@’zb‘. S
Expected Proportion Resource selection Resource selection
Factors Category ) ) . Preference
proportion used used coefficient index
e 7R East 0.37 0.22 0.151 -0.247 NP
Aspect
B4 South 0.14 0.04 0.079 -0.520 NP
74 West 0.22 0.30 0.359 0.179 P
1t North 0.27 0.43 0.411 0.243 P
L | Upper slope 0.20 0.28 0.483 0.184 P
SI locati
ope focdtion i Middle slope 0.60 0.61 0.341 0.011 AR
[ Lower slope 0.21 0.11 0.176 -0.309 NP
e 0~14.99 0.08 0.04 0.180 -0.298 NP
Sl °
ope () 15~29.99 0.79 0.74 0.294 - 0.063 AR
= 30 0.13 0.22 0.526 0.224 P
iz 3500 ~ 3 999.99 0.18 0.24 0.409 0.102 P
Altitude (m)
4000 ~ 4 499.99 0.63 0.59 0.294 -0.063 AR
= 4500 0.18 0.17 0.297 -0.057 AR
R 0~14.99 0.28 0.13 0.102 -0421 NP
Vegetati %
egetation coverage (%) 15 ~29.99 028 0.15 0.119 - 0356 NP
30 ~59.99 0.33 0.50 0.338 0.150 P
60 ~ 100 0.11 0.22 0.441 0.277 P
FEARFNE CRiD 0~0.99 0.34 0.48 0.444 0.142 P
Shrub species
1~2.99 0.64 0.50 0.244 -0.155 NP

=3 0.02 0.02 0.313 -0.032 AR
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=R E % 2 Z R a sk 52 He 3 .
e S P ARIGIE Py FIHZ 7y LRRE W LFHEH B pEpE
Expected Proportion Resource selection Resource selection
Factors Category . - . Preference
proportion used used coefficient index
RERMEL RO 0~0.99 0.05 0.02 0.128 - 0.445 NP
Graminoid species
1~2.99 0.85 0.80 0.303 -0.047 AR
=3 0.10 0.17 0.569 0.261 P
JRBRFLAFE CFiD 0~0.99 0.25 0.1 0.132 - 0.434 NP
Forb speci
orb species 2~4.99 0.59 0.59 0.303 -0.048 AR
=5 0.16 0.30 0.565 0.258 P
TR R 0 ~49.99 0.33 0.17 0.124 - 0.336 NP
: 2
Plant density (P/m’) 50 ~99.99 0.27 0.15 0.130 - 0314 NP
100 ~ 199.99 0.16 0.20 0.280 0.056 AR
= 200 0.24 0.48 0.466 0.302 P
Hh_E AR 0~19.99 0.15 0.04 0.068 -0.572 NP
Ab d bi
oycground bromass 20 ~49.99 0.43 0.28 0.155 - 0235 NP
(g/m”)
50 ~99.99 0.21 0.28 0.326 0.132 P
= 100 0.21 0.39 0.451 0.287 P
TR URFE B 0~999.99 0.46 0.30 0.207 -0.233 NP
Dist: 1
istance to water (m) 1000 ~ 1499.99 0.25 0.30 0378 0.063 AR
= 1500 0.29 0.39 0.414 0.108 P
NHFHE 0 ~999.99 0.30 0.13 0.144 - 0.396 NP
Distance to disturb
(nlls) ance fo disturbance 1000 ~ 1999.99 0.32 0.48 0.510 0.210 P
= 2000 0.38 0.39 0.346 0.018 AR

P. B%; NP. AE%E; AR. JUTRENLES.

P. Preferred; NP. Not Preferred; AR. Almost Random selection.

AR, FRATHERR TR RR R AN E AR
2 MMEBAF . f#H Binary Logistic [A] )5
Forward/Conditional ( LA & SR ZE R E ISR
PeMEZRAG LS, AT PIEE AR s,
IR 10 NMEXKEFHEN Logistic [F1H53#T .
52 ST PNEEA R e S T2 N o= B A o]
TH 44, WL R4 5 KD SR A
Enter 72 (BT B2 S AR 7RD G
IG5 R, o B n] 2 B F AR B R ) 4 AR
BAESH PR EE &R, i SEE
V)« AERERBEAREIIFEL (F) | 3R (D
FNNTIEEE (D) o A PR R THF A3
H AR ORI X 5y A) 35 20 48 5 A B 1) B AR R R
HON:

26.145-0.0084 + 15.102V + 0.653F + 0.001D
Y(X)=¢ ),

4 Ly AT R Z B = IS A5 1) B U 3 e 2
TMEAE ke gn e &, SEPr LS 5 o IRaa e
=, %1l ROC (receiver operation characteristic)
thak, mha T A R ERBEA S . &
TR B TG FE o 94.38% (K 1), ik
T2 R L 35 R BSOS 2R R A AR e b S ik T ]
i F EH R A R B AR O
4 Wik
4.1 DAIEZ #FR AR

AW EFEA A AR
SRALS YA CLAEAE B B KU G
SGIERFEAZ T, SR E R
b S SE g Al B S AR T

(Morrison et al. 2007) . FEAHFFT LKA 12
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Table 3 Correlation of ecological factors in the feeding site selection of Macro polo sheep

N , i N N N
, it e HERRE WA o AR ey gy K ASTH
A7 W) W R X T EAME FiERS PR ES
Slope . Vegetation Shrub -y Plant Above- .. .
Factors Aspect . Slope  Altitude . . Graminoid Forb - Distance Distance to
location coverage species . . density  ground .
species  species > to water disturbance
biomass
I 7] Aspect 1.000 -0.285 -0.238 -0.265 0287 -0.292 0.135 0.183 0.201 0.243 0.520  0.080
.
AL . 1.000 -0.104 0.161 -0.100 -0.051 0.055 0.156 0.059 0.022 0.030  0.110
Slope location
W& Slope 1.000  0.265 0.089 -0.121 0.262 0.285 0.213 0.0901  0.070  0.422
4R Altitude 1.000 0399 -0.367 0.402 0.475 0.605 0475 -0.243 0567
T 5
Vegetation 1.000 - 0.342 0.335 0.667 0.719 0.712 0.161 0.187
coverage
AR . 1.000 -0279 -0394 -039 -0.254 -0.146 -0.363
Shrub species
S

ﬂi%ﬁﬂ]i& . 1.000 0.502 0.697 0.587 0.093  0.449
raminoid species
FRHFE
BT 1.000 0.792 0.723 0.251 0.339
Forb species
AR . 1.000 0.887 0.167 0395
Plant density
AR
Aboveground 1.000 0.155  0.263
biomass
7J(,¥)§EE% 1.000  0.149
Distance to water
NI
Distance to 1.000
disturbance

Spearman MM R MK RHOEK, Fom ZF AR NER

Spearman's rank correlation coefficient: the greater the correlation coefficient, the stronger the correlation between the two.

R4 DET/FEXRTMBIERRBKLEE R

Table 4 Selection coefficients in the resource selection function of Marco polo sheep

¥ EVEEY 4 FRifEIR Wald 77 BEMKT
Regression Coefficient Standard Error of Mean Wald Statistic Significance Level
Factors i
B SE Chi-square P
R Altitude - 0.008 0.002 15.216 <0.001
TE# 35 B Vegetation coverage 15.102 3.919 14.852 <0.001
R F B APEL Forb species 0.653 0.288 5.126 0.024
N T4 PE S Distance to disturbance 0.001 0.001 6.288 0.012
& Constant 26.145 7.304 12.815 <0.001

AR T, BRIEE L WK IR RE 2 2 b,
A 9 ANIFAE S AT D B R A U IR T
MEREZER GE 1, UHESHE/RTE
LA ERRYIX, B AR R

AU FEE . B n] i P A T B P Y
#EL FEAKEYIR AL MR A R R
B X AR AR B, B AR BN
KT PUom B K X35
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Fig.1 ROC curve evaluation

W AERFREETMEE ST (S0%MTHAR , MHZAL X 2k b5
Ut BZ A T EE ) GBI S0%MITHAD , 4R iR R
TR EE ST IR AN o

The diagonal represents the model with no diagnostic ability (50% of

all the area), the curve above the diagonal represents the diagnostic

ability of the model (more than 50% of all the area).

Vanderploeg FI Scavia L FEE 0 M R H,
Al B B2 SRS R T R — e g
YE. fEHUE 7T, H52EIRAE (2007) HIBHIT
SERARAL, S AT A A Tk BRI O,
RGN B3O X IR (GR 2) o BRI
KIHIEAF TR E iz s B 58k, (51
WAL TR AES, A Bh T R RIUECE, R
e NS TP R (R 25 5 o T 3% ) FrAD 5 SR )
HIEW R (2007) AIAHE, DAl
A 1) e B LR B VS RT3 . F T R Ak X
T EASEH, MOTREA TR E6 2% % X ek 1L 44 7
WAL MR E (7= - 3.605, P=0.002)
A AR (T=-3.233, P=0.004) B 5%
T R R AR R R 3, oA 2R it 7 2
B RIR . i HERE B R T B SRR
BERERH . ZEMEE (2013) N, HEEFEH
WA BT RE PR PO B R TR, 7R
eI, AT B A 2 A IR B L X 35
HREREEWN (R 2) . BEGHRTTIT
WAESE T B A 20T NDVI 485

(normalized difference vegetation index) 4% 15,

0t A A 9 78 o R R X 3 (Salas et al.
2015, EE¥%ZF 2016, Salasetal 2017)
KR AR 5 M T 52 R0 P 5 1 X B AR S A
BR e 5 1) H Z R [ ¥ (Cooperrider et al.
1986) . HrsE-RhFZE L GREIKSE 2016)
Hilt D& GO 2012) PAK NS o B kR
) (B 2015) PIWFFLIRT, KIS 5L
FRAESE R A W BRI REIER . 1A 7
WVRIR, AAF T AT PR IR T B A 308 B SRR
X )5 AT B 4 2 B AR AL X, KR
FOR IR R TE BE . MEE UK R
FE 3 A0 T e AR X P % L 25 2 R P ek A 2 A
tl (Singh etal. 2010, Z=H45E 2013) , THEA
T A AFAE K B RS ] A 2 B =E X K
k. At BRI A FIRA S B2 2
BARBRER . NN TR E 2407, (HHF
AR i 7R AS [F) R A Hh ) A% 54 17 7 20
KU o IX AT B ] ik A SR NS T
P — P
42 MDA MEERERNCRET
A BTIR B R TR MR A B I AEBEN LR A,
s AR AR I RS & S — RIT N
% (Hutto 1985, Block et al. 1993) . Zh¥xf4
BRMEFAEEZRES RGP 2R ESE T
Zi4r 52, Vanderploeg Ml Scavia 1EFF 48405
AT A3 HT S R O B R AR B A, BTGV R I
HH B B AT B A R B R R £ R T
MY — i e R A R EASETFHE
PAESERAY, DARIESR KIS G (o5
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