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Abstract; The number of Przewalski’s horses ( Equus przewalskii) released increased from 84 in 2011 to 96 in 2012 in the
Mt. Kalamaili Ungulate Nature Reserve. We characterized the home ranges of released Przewalski’s horses and studied the
factors affecting the ranges. The home ranges were calculated using the minimum convex polygon ( MCP) method. We used
a nested ANOVA to determine whether there were differences between home ranges, and regions of overlap between two
home ranges of wild horses among seasons and years. We also used family size as a covariate to test the impact of family size

on home ranges using ANCOVA. We found the following results; (1) the home ranges of released Przewalski’s horses
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increased in area from 20 = 2 km’( mean + SE) in 2011 to 30 + 2 km’ in 2012. The home ranges of families with the same
head stallion did not change significantly between 2011 and 2012 (P < 0.05). (2) ANOVA indicated that home ranges
differed significantly among families. The home ranges of horse families were significantly different, were larger in the spring
than in the autumn, and were the smallest in the summer. (3) The area of home range overlap between pairs of wild horses
was not correlated with family size (r = 0.256, P = 0.580) in 2011. However, the area of overlap between pairs of wild
horses was correlated with family size in 2012 (F = 4.521, df = 8, P < 0.001). Home range overlap and family size were
significantly positively correlated (r = 0.706, P = 0.033). (4) Regions of home range overlap between wild horses were
significantly different among seasons (F = 5.695, df = 8, P < 0.001). The regions of overlap in seasonal home ranges for
families 5, 7, and 8 were significantly larger (P < 0.05) than those for families 3, 6, and 9 (P < 0.05). (5) The main
biological factors that affected the home range of wild horses were herb coverage and shrub coverage, and the non-biological
factors were mainly temperature , humidity, wind, the shortest distance to a water source, and distance to the nearest human
settlement. Temperature and shrub cover were two major factors that influenced the home ranges of reintroduced Przewalski’s
horses, and both factors were significantly correlated with the home range areas of wild horses (P < 0.01).

Domestic research on wildlife home ranges has been interdisciplinary in nature, and previous investigations have led to
the progressive development of large-scale multidisciplinary studies. Furthermore, research tools have advanced from records
of single manual observations to computer-based methods, including 38 technology (i.e., RS, GPS, and GIS). Estimates of
home range sizes can help researchers determine wildlife habitat preferences, and 3S technology is widely used to protect
wildlife. Finally the methods for calculating home ranges of wild animals are becoming more diverse.

Przewalski’s horses are a flagship species for biodiversity in the Junggar Basin. Their reintroduction has attracted
widespread interest at home and abroad. At the end of 2012, the number of reintroduced Przewalski’s horses increased to 96
(from 84 in the previous year). Therefore, it is necessary to study changes in the home range of wild Przewalski’s horses in
detail in order to provide scientific guidance for the protection of wildlife in protected areas as well as in the Mt. Kalamaili

Ungulate Nature Reserve desert region of Xinjiang, China.
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N ZERIR (r=0.608,P=0.019<0.05) , S FIEFA ¢ =12.168x+225.161 W& (R*=0.370,F=8.217,P=
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Table 1 Home range sizes (km?) of released Przewalski’s horse families calculated with MCP Method

B 4% Spring H 7 Summer 2 Autumn 4AF. Whole year
Families 2011 2012 2011 2012 2011 2012 2011 2012
No.1 217 291 95 70 137 180 332 383

No. 2 385 305 93 63 227 181 387 424
No. 3 243 210 56 52 141 131 286 285
No. 4 362 172 89 67 213 99 376 248
No. 5* 463 342 139 100 303 236 481 463
No. 6 254 230 68 57 157 135 289 339
No. 7 222 266 47 56 130 151 297 401
No. 8 135 68 84 189
No. 9 169 65 90 260
I Mean 307 219 84 66 187 136 335 310
- d::fi . 96 70 31 14 64 50 71 92

TANEHE,

3.3 R[RIZET RO QT ok

ZNZ BRI 220 W2, AN [R) 22777 [8) B 15 G ) AR 22 5+ i 2 (F = 15.875,df =2, P=0.025<0.05) ;
[Fi] — 25 AN [ A 07y [ B 5 SR i AR 2 S Wi 3 (F=2.730,df=3,P=0.056>0.05) . L J5 2250 Hr kW], 2011
AN [ 2 1 B S B 22 5 e 3 (= 18.283 ,df =2, P<0.001) , 2012 4FH Ty AN [) 245 Gk i B 22 57 . 3 (P
=25.417,df=2,P<0.001) ., LSD £ IR FH, LIt & 2011 ik & 2012 4, #5720 5 0w AU & RT3
27 (P<0.001) , Bk 2 i 3 K T H % (P<0.001)
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Fig. 2 Distribution points of the released Przewalski’s horse families in 2011—2012
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2012 AR5 SO A PR A 2 ] 1) S S T ARVA W 25 5 (F = 4.521,df = 8,P<0.001) , ZIE S A 5HEKR
/NEFEAF(r=0.706, P =0.033<0.05) , S PE R HBIA] ¢ =3.826x0+23.429 W5 (R*=0.499,F=6.973,P=
0.033<0.05) , P 7 AEAS T A 5 2 B, 2011 4F 4% /> BF 15 B 9 5 22 [ 79 5 3ol o o5 1D AR I 35K T 2012 4F (¢ =
2.543,P=0.012<0.05) (£ 2,%3),

PIAEA T REA B R 7 22 /07 W (One-Way ANOVA ) |, BA/N I T4 e 254y i) 5 dul 1 55 [ AR 22 5 W 38
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2011 A B IF BT BF I 50 B2k 55 A 45— 44> Fie 3 Relationship between family sizes and home range areas
FHEY 1614, IR 14.672% (5 5), 5o °F e relessed Pracwalsd's horses in Qisomuitai
J3 PR Z A B R A AR O A 5 il
JEEAZS AT H AR AR BUR IR | Sl /K V5 b 2 R AR 35 B 45 AR A5 DR 7, B R 4 X {E R 1Y
PUZR O AR 35 BE DK AT R I /K U M 8 A5 A 2 TR 0 P SR I 87 5 9 R/ N5 TS XU B8 | A
a5 SR KRB S 5 AR T A A DI OCR . R, 520 2011 4F B B R B S B AR AR W TR T A
LLRS 3 NIE 457/ PSR cip/o Y SNARE SIS S - i S E: SR

F2 2011 EHEMFIHERBHEEER (kn?)

Table 2 Home range overlapping between the different released wild horse groups in 2011(km?)

5 25 350 45 HE 55t 6 Tt 7SR
Population number No.2 No.3 No.4 No.5 No.6 No.7
1 5#F No.1 92 40 21 93 53 66
2 5Hf No.2 52 60 206 101 85
3 S#F No.3 18 523 44 39
4 5 No.4 61 37 41
5 SHf No.5 101 90
6 S Hf No.6 70

R3 2012 FHEHEFIHIEHERER (km*)

Table 3 Home range overlapping between the different released wild horse groups of in 2012(km?)

fiass 25HF 35 4 S 550 6 ST 7SR 8 S HF 9 S
Population number No.2 No.3 No.4 No.5 No.6 No.7 No.8 No.9

1 57 No.1 143 71 34 127 77 81 36 60

2 S No.2 68 34 140 77 82 36 59

3 5 No.3 33 65 65 53 34 30

4 57 No.4 51 38 24 12 3

5 FHf No.5 81 79 35 58

6 FHf No.6 56 34 32

7 FHf No.7 35 55

8 5 No.8 24

2012 4F 50 BP0 T 52 30 0 32 RO A 45 5 5 2011 4R B U4 004 SRAH— 30 (32 6) . IRATREAAH
KM e BRI 5 AR 55 B X G BT AR R/ N R ) 22 I 25 25 R (P =0.0037<0.01) , RIL, &2 2012 4F
JEE W S B T R 3 1A AR A A 0 TR A R A 35 BRI K 55 B AR AR I PR TR R XU R Rt K TR
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Table 4 Home ranges (km?)overlapping of the released Przewalski’s horses during different seasons in 2011—2012

B #-5 Spring-Summer -k Summer-Autumn #-#k Spring-Autumn
Families 2011 4 2012 4 2011 4F 2012 4 2011 4F 2012 4F
No.1 24 29 61 33 27 106
No.2 63 43 63 45 109 149
No.3 9 24 40 24 17 49
No.4 13 80 27 57 20 81
No.5 119 104 130 92 166 109
No.6 36 36 41 23 54 30
No.7 76 79 76 73 132 90
No.8 47 46 196
No.9 20 15 32
F5 2011 EX¥MEHTFIRBEFHIENENEEER
Table 5 Rotated matrix of the eigenvectors of the reintroducing Przewalski’s horses in 2011
F A Main component
ZE77 Season Af g Variable
1 2 3 4 5
7 Spring FEAR TG/ % 0.493 0.524 0.363 0.184 0.389
R/ C 0.627 0.218 -0.182 -0.283 0.176
WSE/ % 0.422 0.465 0.238 -0.197 0.234
K2 Summer LR/ C 0.627 0.218 -0.182 -0.283 0.176
TR/ % 0.479 0.445 0.138 -0.097 0.289
Fo 3 K PR S/ km 0.677 0.463 0.372 0.523 0.345
B Autumn FEAR TG E/ % 0.673 0.524 0.363 0.184 0.389
K/ (m/s) 0.452 0.401 0.123 0.107 0.220
Foc 3 K VR S/ km 0.472 0.412 0.362 0.503 0.188
LERIR(E 1.614 1.443 1.180 1.120 1.048
TR/ % 14.672 13.119 20.90 18.380 8.314
2 TTHR % 14.672 27.791 48.695 67.075 75.389
F6 2012 FHMEMTFIRIGEFHERNENEEIER
Table 6 Rotated matrix of the eigenvectors of the released Przewalski’s horses in 2012
ZET Season A5 Variable A kffr Main component
1 2 3 4 5
72 Spring AT/ % 0.619 0.335 0.299 0.070 0.039
L/ C 0.523 -0.465 -0.393 -0.399 -0.223
TR/ % 0.540 0.278 -0.116 0.260 0.157
H 7 Summer R/ C 0.527 0.334 -0.482 -0.345 0.256
I KRR B/ km 0.521 0.422 0.413 0.332 0.315
W/ % 0.540 0.278 -0.116 0.260 0.163
2 Autumn AR B/ % 0.611 0.427 0.383 0.229 0.336
K PRI S/ km 0.502 0.645 0.296 -0.279 -0.237
HERTGRE % 0.549 0.517 -0.101 -0.162 0.107
FRE(E 2.180 1.576 1.350 1.243 1.038
TTRRHE/ % 18.163 13.136 21.612 16.246 6.805
Rt ik R/ % 18.163 31.299 52.910 69.156 75.961
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