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Fig. 1. Fifteen reference points (in squares) and 53 measured sites (The code numbers of traits were noted
by the side of the sections)
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Table 1. Average and standard deviation{SD) of the measurements in Hokkaido native horses

Shizunai herd Shintoku herd Differences Total

Code (20)! 17 between herds? (37)

No. Trait Abbrev. em = SD cm = SD em + SD
1 Withers height HT WIT | 129. 8% 2.8 135.1 £ 2.2 X 132.3 £ 3.6
2 Back height HT_BAK 123.7 + 3.1 129.3 £ 3.0 e ok 126.2 £ 4.1
3 Croup height HT_CRP 131.4 + 3.4 137.2 £ 2.0 e o 134.1 + 4.0
4 Pin bone height HT_PIB 107.0 £ 4.8 110.0 + 3.1 & 108.4 + 4.3
5 Forelimb length LE_FLB 65.6 £ 2.7 68.0 = 2.0 e e 66.7 £ 2.6
6 Chest depth DE_CES 60.5 £ 1.3 63.4 + 1.8 ek 61.9 + 2.1
7 Dock height HT_DOK 120.0 £ 4.2 127.2 £ 2.4 e ok 123.3 * 5.0
8 Croup length LE_CRP 48.8 + 1.6 53.4 £ 1.7 3 51.0 + 2.8
9 Body lenght LE_BOD 135.2 + 3.0 141.8 + 3.1 e ok 138.3 = 4.5
10 Breast length LE_BRS 89.6 + 3.2 92.9 + 3.3 EES 91.1 + 3.6
11 Head width WD_HED 18.3 + 0.6 19.2 % 0.6 RES 18.7 £ 0.7
12 Cheek width WD_CEK 16.3 £+ 0.4 17.1 £ 0.5 3§ ke 16.7 £ 0.6
13 Breast width WD.BRS 32.6 £ 1.5 34.5 + 2.0 % % 33.4 £ 2.0
14 Hip width WD_HIP 47.0 + 1.8 49.3 + 1.4 # % 48.1 + 2.0
15 Croup width WD.CRP 41.8 £ 1.7 44.4 + 2.2 ook 43.0 + 2.3
16 Pin bone width WD.PIB 23.7 £ 2.0 23.0 £ 1.2 23.4 + 1.7
17 Head length LE_HED 54.3 + 2.0 53.7 + 1.2 54.0 £ 1.7
18 Neck length LE_NEK 52.2 + 2.4 52.3 £+ 2.3 52.2 + 2.3
19 Scapula length LE_SCP 46.0 £ 3.3 51.6 £ 3.4 e ok 48.6 + 4.3
20 Humerus length LE_HUM 24.2 £ 1.5 27.2 £ 1.4 ok 25.6 + 2.1
21 Radius length LE_RAD 30.7 £ 1.6 30.5 £ 1.7 30.6 £ 1.6
22 Carpus length LE_CAP 6.3 &£ 0.9 5.9 + 0.7 6.1 + 0.8
23 Front cannon length LE_MCP 19.3 + 1.2 21.4 & 1.1 s s 20.2 + 1.6
24 Front first phalanx length LE_FPX 7.5 + 0.8 7.7 £ 0.6 7.6 £ 0.7
25 Chest girth GR.CES 157.9 £ 4.8 168.6 + 4.5 * %k ©162.8 £ 7.1
26 Belly girth GR_BLY | 184.9 & 7.3 187.7 + 5.4 186.2 * 6.6
27 Flank length LE.FLK 11.2 £ 1.9 9.0 £ 1.3 ok 10.2 £ 2.0
28 Carpus circumference CR_CPS 26.0 £ 0.8 27.7 £ 1.6 ok 26.8 £ 1.5
29 Front cannon circumference CR_FCN 17.0 £ 0.5 17.4 £ 0.3 17.2 £ 0.5
30 Front corronet circumference CR.FCR 31.5 + 2.3 31.9 £ 1.1 31.7 £ 1.8
31 Pelvis length LE.PLV 30.8 £ 1.2 30.6 £ 2.5 30.7 £ 1.9
32 Femur length LE_FEM 32.3 + 3.2 36.8 + 2.3 & ok 34.4 £ 3.6
33 Tibia length LE_TIB 28.1 + 3.5 28.0 £ 1.7 28.1 + 2.8
34 Tarsus length LE_TRS 5.9 £ 0.7 6.3 £ 0.8 6.0 £ 0.8
35 Metatarsus length LE_MTR 26.1 + 1.3 26.7 £ 0.9 26,4 £ 1.2
36 Hind first phalanx length LE_HPX 8.1 £ 0.9 8.0 = 0.4 8.1 £ 0.7
37 Hind cannon circumference CR.HCN 18.9 * 1.0 19.0 £ 0.4 18.9 £ 0.8
38 Hind corronet circumference CR_HCR 31.6 £ 1.0 31.6 £ 1.2 31.6 + 1.1
39 Front cannon width I WD1FCN 3.9 * 0.1 3.8 £ 0.1 3.9 £ 0.1
40 Front cannon width [ WD2FCN 6.3 £ 0.2 6.3 £ 0.1 6.3 + 0.2
41 Front cannon width III WD3FCN 6.7 £ 0.4 6.6 £ 0.2 6.7 + 0.3
42 Hind cannon width I WD1HCN 3.9 + 0.2 3.7 £ 0.1 *® 3.8 4 0.2
43 Hind cannon width 1 WD2ZHCN 7.4 £ 0.4 7.3 £ 0.2 7.3 £ 0.3
44 Hind cannon width I WD3HCN 7.9 £ 03 8.0 = 0.2 7.9 *+ 0.3
45 Scapula inclination IC_.SCP 64.2 +£ 5.5 52.9 £ 4.8 ek 59.0 + 7.7
46 Shoulder angle AG.SHD 108.8 &= 5.0 96.4 + 4.8 ek 103.1 £ 8.0
47 Elbow angle AG_ELB 135.2 £ 5.5 133.6 + 4.3 134.5 £ 5.0
48 Front fetlock angle AG.FFL 147.7 £ 6.2 151.0 £ 5.6 149.2 = 6.1
49 Pelvis inclination IC_PLV 33.0 + 4.4 29.5 + 4.4 #* 31.4 + 4.7
50 Croup angle AG_.CRP 121.4 £+ 6.9 117.8 £ 7.4 119.8 £ 7.3
51 Stifle angle AG.STF 155.6 £ 8.4 157.5 + 6.1 156.5 £ 7.4
52 Hock angle AG_HOK 155.6 £ 5.8 157.8 + 3.2 156.6 + 4.9
53 Hind fetlock angle AG.HFL | 154.1 £ 4.8 153.2 £ 5.3 153.7 £ 5.0

' Number of mares

2 sk :P<0.01, #%:P<0.05.
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Eigenvectors and eigenvalues of pincipal component analysis

Table 2 .
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L Abbreviations are same as listed in Table 1.
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Table 3. Principal component scores of each horse

JEHREARES O R

Component scores

Ind. No. Herd' I I i} v
1 H —0.57 —0.41 ~0,49 0.49
2 H —0.79 1.40 —-1.71 —2.22
3 H —0.49 2.34 0.68 —1.78
4 H —1.74 0.21 ~1.61 —0.25
5 H —0.85 0.66 0.57 —2.35
6 H —0.24 2.83 1.83 0.88
7 H —2.14 ~0.56 0.34 0.04
8 H —-1.35 0.32 0.18 1.50
9 H —0.86 -1.17 —0.14 0.29
10 H —0.33 0.06 0.95 0.95
11 H ~1.42 —1.38 ~1.32 —1.10
12 H —(.98 ~—0.94 —0.51 0.34
13 H —=0.70 —0.15 1.02 0.38
14 H -0.32 —(.45 1.13 0.01
15 H —0.91 —1.10 1.11 -1.31
16 H —0.29 0.23 0.27 0.05
17 H 0.04 1.48 0.74 0.60
18 H —0.24 0.38 —0.86 —0.47
19 H —0.88 —0.08 -0,00 0.68
20 H —0.57 1.63 ~1.43 2.27
21 S 0.75 —1.11 0.15 —0.29
22 S 0.97 0.24 —0.66 0.05
23 S 1.02 —0.56 —0.16 0.08
24 S 0.93 —0.79 —0.25 0.35
25 S 1.35 .73 —1.61 0.96
26 S 1.47 0.66 —0.98 —0.48
27 S 0.44 —1.08 —1.57 0.76
28 S 0.08 —0.32 1.61 0.95
29 S 2.20 0.91 0.31 ~1.16
30 S 0.79 —0.67 —-0.72 —0.70
31 S 0.97 —0.31 1.06 -~0.22
32 S 0.69 —0.87 0.64 0.68
33 S 0.84 —0.01 —0.20 —0.48
34 S 0.73 —1.04 0.95 —0.39
35 S 0.65 0.20 —0.64 0.93
36 S 1.36 —0.27 —0.47 —0.04
37 S 0.41 —1.01 1.80 —0.69

' H: Shizunai herd, S: Shintoku herd.
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Fig. 2. Distribution of horses on the first and second pincipal component scores (Numbers on the figure refer
to individual No. of horse listed in Table 3)
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Table 4 . Factor loads of initial factor method (principal) and rotational method (varimax)

Code Factor ' Initial method ’ Varimax method .
No. Trait' I il il v I’ n - v’
1 HT_WIT 0.87 | —0.00 | 0.27 0.18 | 0.91 | 0.0 \ 0.03 | 0.13
2 HT.BAK 0.83 i 0.01 042 | 010 | 08 | 0.0 | —0.03 0.32
3 HT.CRP 0.87 i —0.02 | o022 | 0.17 0.87 | 0.8 | 011 | 0.8
6 DE.CES 0.79 1 0.02 | 0.37 | —0.13 | 0.84 i 005 | —0.22 | 0.17
7 HT.DOK 0.83 i —0.00 | 0.1 0.17 | 0.8 018 i 0.06 | 0.0
8 LE.CRP 0.84 | —0.17 010 | —0.08 | 0.8 | —0.08 { 008 | 0.0
9  LE_BOD 0.79 i 0.0 | —0.00 | —0.01 0.76 | 0.10 | —0.10 | —0.01
11 WD_HED 0.70 | —0.16 | 011 | —0.25 | 072 | 0.0z | 003 | —0.12
13 WD_BRS 0.64 i —0.05 i —0.13 | —0.47 | 0.50 i 0.4 i 0.07 | —0.07
14  WD_HIP 0.80 0.13 0.01 0.10 | 0.75 0.30 | 0.1z i —0.05
15  WD_CRP 072 1 0.01 : —0.35 i —0.03 | 0.59 i 0.5 i 0.7 | 0.03
17 LE_HED 0.01 0.43 0.28 | —0.18 | 0.0z | 034 —0.64 | 0.02
18 LE_NEK 0.22 0.54 i —0.15 | —0.42 | 0.06 0.68 | —0.18 | —0.04
19 LE_SCP 0.80 0.00 | —0.01 | —0.22 0.71 0.4 i 0.01 | 0.03
20 LE_HUM 0.60 | —0.32 | —0.17 | 0.25 0.71 0.02 | 0.08 | —0.51
21 LE_RAD 0.15 0.49 0.43 i —0.02 | 0.13 0.18 | —0.08 | 0.8
23 LE_MCP 0.72 | —0.08 0.17 0.24 | 077 i 013 003 —0.15
25 GR_CES 0.83 | —0.02 | —0.07 | —0.24 | 075 i 0.09 | 0.8 { 0.03
28 CR.CPS 0.5 | —0.11 | —0.28 | —0.05 | 0.5 | —0.00 | 0.2 | —0.25
29 CR_FCN 0.52 0.42 | —0.27 0.31 0.3 | 0.69 | 0.0l | —0.26
30 CR_FCR 0.20 | —0.09 | —0.69 | —0.15 0.07 i 011 i 0.8 | —0.14
31 LE_PEV —0.07 | —011 | 033 P —0.15 0.03 | —0.13 | —0.m1 | —o.01
32 LE_FEM 0.67 | —0.23 | —0.46 | 012 | 0.56 | 0.07 | 040 | —0.32
33 LE_TIB 0.05 0.42 0.68 | —0.30 0.15 1 0.0 i —0.59 | 0.63
35 LE_TRS 0.32 | —0.17 0.26 | 0.3 | 0.42 | —0.03 | 0.5 | —0.00
37 CR_HCN 0.37 0.74 | —0.18 0.06 | 0.21 072 | 005 | 0.2
38 CR_HCR 0.23 0.3 | —0.35 | —0.28 | 017 i 028 | 0.41 0.21
39 WDLFCN 0.09 0.61 0.05 i —0.25 | 0.01 0.72 | —0.12 0.11
40 WD2FCN 0.28 i 074 i —0.15 i 0.23 | 0.11 0.81 | 0.09 0.15
42 WDIHCN ~0.05 0.76 | 0.08 | —0.03 | —0.11 0.58 i 0.06 | 0.55
43 WD2HCN 020 | 0.60 | ~0.53 | 020 | 004 i 059 i 0.5 0.13
45 1C.SCP 071 ¢ 0.25 § —0.02 | —0.01 | —0.73 | 0.06 | 0.03 | 0.22
46 AG.SHD ~0.81 0.16 | 0.0l 0.06 | —0.77 | —0.08 | —0.04 0.17
49 1C.PLV —0.34 0.24 | 0.16 0.28 | —0.22 0.06 | —0.06 0.03
50  AG_CRP ~0.21 0.2 | —0.02 | 054 | —0.14 | 007 | —0.12 Lo
51  AG_STF 0.19 | 0.00 | 015 | 0.76 020 | 0.04 | —0.08 | 0.08
Variance 121808 4.1410 2,938  2.2913 | 111912 3.864Z  2.4945  2.3833
Total 21.5769 19.9332

' Abbreviations are same as listed in Table 1.
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1.0

Fig. 3. Diagram of the vectors by the initial factor method (factor I and II) (Numbers on the vectors refer to
code No. of traits listed in Table 4)

-1.0 —

Fig. 4. Diagram of the vectors by the varimax method (factor I and II") (Numbers on the vectors refer to code
No. of traits listed in Table 4)
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~ro—

Fig. 5. Diagram of the vectors by the initial factor method (factor II and III) (Numbers on the vectors refer to
code No. of traits listed in Table 4)

1.0

Fig. 6. Diagram of the vectors by the varimax method (factor II’ and III") (Numbers on the vectors refer to
code No. of traits listed in Table 4)
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m
10—

~1.0—

Fig. 7. Diagram of the vectors by the initial factor method (factor III and IV) (Numbers on the vectors
refer to code No. of traits listed in Table 4)

jiig
1.0~

33

10—

Fig. 8. Diagram of the vectors by the varimax method (factor III” and IV’) (Numbers on the vectors refer to
code No. of traits listed in Table 4)
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Multivariate analysis for body size and shape
in Hokkaido native horse

Junji Uepa, Hiroshi SHiMizu and Ryoji Taxaci *
Department of Animal Science, Facully of Agriculture, Hokkaido University.

* Livestock Farm, Faculty of Agriculture, Hokkaido University

Summary

Forty-four dimmensions of body and 9 angles of joint were measured for 37 Hokkaido native
horse mares. It is found that the present mares are longer and wider body size than the
previously reported animals. Twenty-six traits were significant differences between two herds,
which were maintained in Liverstock Farm of Hokkaido University and Hokkaido Prefectural Animal
Husbandry Experimental Station. Principal component analysis also revealed that these herds were
completely separated into two groups by the component scores which were useful indicators of size
and shape for the objective characterization. Most of traits were classified into some groups,
according to common factors which were extracted from the correlation matrix by factor analysis.
It was proposed that ten and several traits were useful to appraise the body size and shape.

Key words: Hokkaido native horse, Body size and shape, Multivariate analysis
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APPENDIX. Measurements of the body size and joint angle for each horse

Scale : cm (Code No. 1-44), degree {(Code No. 45-53)

Ind. No. 1 2 3 4 5 6 7 8 9 10 11 12 13

Code Horse name | FA¥ % F¥ S @ HE BN OLE RE OFH I OB R

No. Trait! Age (years) 8 10 8 21 10 6 9 21 8 6 12 13 11
1 HT_WIT 129.6 127.0 131.6 126.2 130.4 132.0 127.9 127.3 127.5 133.4 124.2 130.4 131.5
2 HT.BAK 124.8 121.8 127.4 119.2 126.4 127.9 121.0 116.4 123.5 124.5 120.0 125.2 124.4
3 HT_.CRP 134.4 130.4 132.0 124.0 134.2 134.8 127.0 126.6 130.3 130.5 128.0 131.0 132.4
4 HT_PIB 102.5 102.0 108.0 100.0 109.5 109.5 97.8 105.8 105.9 107.0 105.8 104.0 110.3
5 LE.FLB 64.4 65.5 64.4 61.6 63.4 70.5 66.8 66.0 64.0 67.8 61.2 66.0 68.0
6 DE_CES 58.8 60.9 63.5 60.9 61.7 61.3 59.4 59.8 62.2 61.7 59.6 60.0 60.4
7 HT_DOK 120.6 119.0 119.9 111.7 121.0 123.6 113.2 120.6 117.2 120.0 120.0 112.0 123.2
8 LE_CRP 50.8 50.2 50.2 48.6 49.6 48.0 45.7 45.8 49.2 49.5 50.0 48.3 47.6
9 LE.BOD 135.8 133.6 138.7 134.2 137.0 140.5 133.0 140.1 133.8 139.8 131.8 130.2 133.5
10 LE.BRS 87.8 90.4 92.1 83.2 89.3 91.8 89.6 89.6 84.1 98.0 89.5 83.8 94.6
11 WD_HED 19.0 18.0 17.8 18.4 19.0 18.5 17.0 18.0 17.5 18.5 17.8 18.8 18.0
12 WD.CEK 15.9 15.6 16.4 16.4 16.2 16.5 16.2 16.5 16.5 15.5 16.0 17.0 16.6
13 WD_BRS 34.0 35.0 33.8 33.4 29.0 32.0 30.0 32.0 32.0 32.0 34.0 33.0 32.2
14 WD_HIP 47.0 46.5 48.8 44.2 45.0 47.1 45.0 44.0 49.5 48.7 44.6 47.0 47.0
15 WDLCRP 42.2 42.6 39.5 39.5 40.8 42.2 38.5 39.0 42.0 43.0 41.8 41.5 42.5
16 WD_PIB 24,0 19.0 22.5 22.5 20.4 25.5 24,0 27.0 24.5 24.5 24.0 25.0 25.0
17 LE_HED 55.0 55.0 60.0 53.0 54.0 5§5.0 53.0 55.0 57.0 50.0 52.0 53.0 55.0
18 LE_NEK 52.0 55.0 53.0 52.0 53.0 55.0 48.0 54.0 49.0 48.0 52.0 48.0 55.0
19 LE_SCP 51.5 47.3 49.0 41.0 45.0 48.0 43.0 43.5 44.5 47.0 48.0 42.0 44.5
20 LE_HUM 25.0 24.0 22.0 23.5 24.0 23,5 21.5 26.0 27.0 25.0 22.0 25.0 24.0
21 LE.RAD 30.0 32.0 33.5 29.0 34.0 32.0 31.0 28.0 28,0 31.0 29.0 30.0 31.0
22 LE_CAP 7.0 7.0 6.0 50 6.0 80 65 6.0 6.5 50 6.5 6.0 5.5
23 LE_MCP 18.0 17.5 20.5 19.0 18.0 19.5 17.5 18.0 18.5 20.0 18.0 20.0 21.0
24 LE_FPX 7.5 85 6.5 7.0 80 65 7.0 6.0 7.5 7.0 85 8.0 7.5
25 GR.CES 160.0 165.0 160.0 160.0 160.0 160.0 152.0 151.0 162.0 158.0 157.0 155.0 162.0
26 GR.BLY 184.0 195.0 190.0 183.0 186.0 180.0 181.0 173.0 195.0 179.0 185.0 193.0 175.0
27 LE.FLK 11.0 14.0 14.0 16.0 12.0 10.0 10.0 12.0 10.0 10.0 10.0 10.0 10.0
28 CR.CPS 26.0 25.0 26.5 25.5 25.0 26.0 25.0 27.5 26.0 27.0 26.0 25.5 26.5
29 CR.FCN 17.0 17.5 17.5 17.0 16.5 17.0 16.5 17.5 16.5 17.5 16.0 16.5 17.0
30 CR_FCR 32.0 31.5 22.5 32.5 31.0 32.5 31.0 31.5 31.5 32.0 31.5 32.0 31.0
31 LE_PLV 29.0 30.0 32.5 31.0 31.0 30.5 31.0 29.0 32.0 30.5 33.5 32.0 30.0
32 LE.FEM 38.5 31.5 27.5 29.5 28.5 29.0 28.0 35.0 33.0 35.0 30.5 33.0 32.5
33 LE.TIB 26.0 30.0 36.0 31.5 35.0 33.0 29.0 27.0 27.5 26.0 26.0 24.0 27.0
34 LE_TRS 6.5 6.5 6.5 50 6.5 45 55 6.0 7.5 5.0 6.0 55 5.0
35 LE.MTR 24.5 25.5 25.0 26.5 26.0 27.0 23.5 24.0 27.0 26.5 26.0 27.0 27.5
36 LE_HPX g5 1.0 80 7.7 85 7.0 7.5 8.0 7.5 80 7.0 8.0 7.5
37 CR_HCN 19.0 19.0 20.0 19.0 18.0 21.5 18.0 19.0 17.5 19.0 18.0 18.5 17.5
38 CR.HCR 31.8 30.0 32.5 32.5 31.0 32.5 30.5 31.0 31.0 32.0 31.0 33.0 32.0
39 WDIFCN 3.7 4.1 3.9 39 39 40 3.8 3.9 3.8 3.8 3.8 3.7 3.8
40 WD2FCN 6.1 65 6.5 6.3 6.1 6.7 6.1 6.3 6.1 66 6.0 5.9 6.3
41 WD3FCN 7.0 6.7 6.8 6.4 69 7.8 6.8 7.4 6.8 7.2 6.3 6.7 6.6
42 WD1HCN 3.8 3.8 3.9 3.7 44 44 36 3.8 36 38 3.7 3.9 3.8
43  WD2HCN 7.3 7.1 7.3 7.2 7.1 8.0 7.0 7.1 7.1 7.5 7.1 7.3 7.2
44 WD3HCN 75 83 86 7.9 83 83 7.6 7.8 7.6 79 7.6 7.9 7.9
45 IC_SCP 60 70 67 66 62 55 71 62 55 62 63 65 69
46 AG.SHD 107 107 111 103 114 101 111 111 103 110 110 111 116
47 AG_FLB 138 127 134 127 141 138 130 138 134 140 139 136 137
48 AG.FFB 146 155 151 141 150 145 132 143 143 152 158 144 152
49 IC.PLV 27 29 34 37 32 41 36 28 39 37 26 30 40
50 AG.CRP 118 114 133 117 113 124 125 123 130 133 110 115 132
51 AG.STF 164 159 167 136 154 155 153 152 155 160 141 154 155
52 AG._HOK 160 151 156 140 161 155 153 155 161 156 145 155 155
53 AG.HFL 154 161 154 150 161 158 153 154 145 145 160 153 150

! Abbreviations are same as listed in Table 1.
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Scale ! ¢em (Code No. 1-44), degree (Code No. 45-53)

Ind. No. 14 15 16 17 18 19 20 21 22 23 24 25 26
Code Horse name | #RHI Bt ¥R 4B BT A% KB SE RE L /¥ BE ¥
No.  Trait' Age (years) 11 9 6 5 8 13 13 4 8 11 5 6 8
1 HT.WIT 133.5 131.3 133.7 132.0 130.0 129.5 127.5 135.8 135.8 136.2 135.8 134.8 136.8
2  HT.BAK 127.3 124.0 127.9 124.0 125.0 122.0 120.8 129.9 129.5 130.4 129.0 128.0 131.7
3 HT.CRP 137.0 130.4 135.2 134.6 134.6 129.0 131.8 138.4 137.0 139.2 137.0 136.9 139.5
4 HT.PIB 111.3 119.2 108.2 112.7 110.5 105.0 105.7 110.8 102.8 107.6 108.8 108.6 109.5
5 LE_FLB 68.2 64.2 66.5 69.5 66.0 67.2 60.5 68.7 67.7 67.6 67.8 67.8 68.4
6 DE.CES 60.0 60.3 62.1 60.3 59.6 57.8 60.0 62.5 62.9 63.9 63.7 63.2 64.4
7 HT.DOX 129.8 120.2 124.0 122.0 120.5 119.0 121.7 129.8 125.2 125.4 126.5 125.9 130.2
8 LE_CRP 52.0 49.0 48.4 47.0 47.0 48.8 49.5 50.5 54.6 53.2 53.6 56.8 55.7
9 LE_BOD 133.8 131.8 137.0 132.5 135.0 135.0 137.5 139.2 142.8 139.0 144.8 141.0 143.2
10 LE_BRS 88.0 86.5 91.3 89.5 89.0 89.0 90.2 90.2 93.1 89.2 96.8 93.0 91.2
11 WD_.HED 18.5 18.2 19.2 19.0 19.0 18.5 18.2 19.5 18.0 20.0 19.0 19.5 19.8
12 WD_CEK 16.0 16.0 16.5 17.0 17.0 16.0 16,1 17.8 16.8 17.5 17.4 17.5 17.5
13 WD.BRS 31.0 31.5 32.6 33.6 35.2 32.0 32.8 35.0 36.5 34.0 35.0 35.0 36.8
14 WD_HIP 46.5 47.0 49.5 49.0 49.5 48.0 47.0 49.0 49.8 49.5 49.5 51.0 51.7
15 WD_CRP 42.0 42.0 43.5 43.5 45.0 41.0 43.5 38.5 44.8 46.0 43.5 47.0 47.3
16 WD_PIB 24.6 21.0 23.0 22.8 25.0 23.5 27.0 25.0 23.0 23.4 24.0 25.0 23.0
17 LE.HED 55.0 53.0 53.0 55.0 54.0 54.0 54.0 54.0 53.0 52.0 54.0 55.0 53.0
18 LE.NEK 50.0 52.0 53.0 53.0 53.0 56.0 52.0 52.0 53.0 51.0 53.0 57.0 53.0
19 LE.SCP 44,0 46.0 42.0 51.0 53.0 44.0 46.0 50.0 53.0 50.0 48.5 59.0 52.5
20 LE_HUM 25.5 24.0 24.0 26.0 22.5 25.0 25.0 28.0 27.0 27.0 27.5 26.5 26.0
21 LE_RAD 30.5 30.5 30.0 30.0 31.0 30.0 32.5 29.5 381.0 30.0 31.0 30.5 31.0
22 LE_CAP 60 6.0 80 7.0 6.0 50 6.0 535 55 50 5.0 6.0 6.0
23 LE._MCP 20.5 21.0 18.0 21.0 19.0 20.0 20.0 21.5 21.0 21.5 23.0 20.0 22.0
24 LE.FPX 85 7.0 80 70 80 85 7.0 85 80 80 8.0 8.0 8.0
25 GR.CES 155.0 150.0 155.0 158.0 166.0 149.0 162.0 164.0 175.0 170.0 167.0 175.0 172.0
26 GR_BLY 183.0 174.0 183.0 181.0 194.0 185.0 198.0 184.0 196.0 191.0 191.0 192.0 190.0
27 LE.FLK 13.0 8.0 10.0 12.0 12.0 10.0 10.0 9.0 9.0 8.0 8.0 12.0 10.0
28 CR.CPS 26.0 24.5 27.0 25.5 25.5 26.0 27.0 28.0 26.5 27.5 27.5 32.5 27.0
29 CR_FCN 17.0 16.5 17.0 18.0 17.0 17.5 17.5 17.5 17.5 17.5 17.0 17.5 17.5
30 CR.FCR 33.5 31.0 32.5 32.0 32.0 31.5 35.0 32.0 32.5 31.5 32.5 34.0 34.0
31 LE.PLV 31.0 29.5 31.0 32.0 30.0 30.0 29.5 36.0 31.0 29.0 32.5 31.5 32.0
32 LE.FEM 35.5 31.0 33.0 35.0 29.5 32.0 38.5 37.0 35.0 39.0 38.0 37.5 35.0
33 LE.TIB 28.0 30.0 27.5 25.5 25.5 23.0 25.0 27.0 27.5 28.5 26.5 27.0 30.0
34 LE_TRS 55 6.0 7.0 55 6.0 55 55 6.0 7.0 55 6.5 6.0 6.0
35 LE.MTR 27.5 29.0 25.0 27.0 25.5 26.5 25.0 26.5 26.5 28.5 26.0 26.0 27.0
36 LE_HPX 7.5 9.0 8.00 80 80 80 90 80 80 8.0 80 8.5 9.0
37 CR.HCN 18.5 18.0 19.0 20.0 19.0 19.0 20.0 18.0 19.5 19.0 19.0 19.5 19.0
38 CR.HCR 32.0 31.0 31.5 31.5 31.0 31.0 34.0 31.0 32.0 31.5 32.0 33.0 34.0
39 WDI1FCN 3.9 40 39 4.1 38 40 39 3.8 39 3.9 39 3.9 4.0
40 WD2ZFCN 6.3 6.1 6.4 6.7 65 6.4 66 6.4 6.4 6.4 6.1 6.4 6.5
41 WD3FCN 6.4 6.2 6.4 65 6.2 65 7.0 6.5 6.7 6.6 6.3 6.6 6.6
42 WD1HCN 3.9 3.7 38 4.2 3.8 3.8 40 3.7 38 3.8 3.6 3.8 3.9
43 WD2ZHCN 7.3 7.2 75 78 73 7.4 87 71 75 7.3 7.3 7.7 7.3
44 WD3HCN 7.5 7.4 79 83 8.2 7.8 80 7.8 80 7.7 80 82 84
45 1C_SCP 66 59 76 58 65 61 71 56 44 56 54 56 61
46  AG.SHD 111 114 110 97 105 111 115 98 90 94 103 94 96
47 AG.FLB 138 146 125 129 130 140 136 134 135 130 139 130 124
48 AG_FFB 153 149 153 140 152 151 143 148 147 145 150 160 149
49 IC_PLV 32 32 32 35 32 33 27 27 39 29 33 32 26
50 AG_CRP 121 113 124 120 119 123 121 101 120 113 124 128 111
51 AG.STF 168 143 167 158 156 154 161 155 163 155 154 146 154
52 AG_HOK 165 156 160 162 159 155 152 163 156 156 158 157 159
53 AG_HFL 156 155 150 158 160 149 155 155 160 158 147 147 153

! Abbreviations are same as listed in Table 1.
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SR - K 3 - A

Scale : cm (Code No. 1-44), degree (Code No. 45-53)

Ind. No. 27 28 29 30 31 32 33 34 35 36 37
Code } Horse name | 7k 39MR R3E RUS B OMR B SeRE O MIEE TR &ME
No. Trait'  Age(years) 12 3 6 5 5 3 9 7 14 10 4
1  HT.WIT 132.4 133.8 140.9 133.5 137.4 133.0 134.8 133.0 132.0 135.3 135.5
2 HT.BAK 125.0 126.5 138.5 126.5 129.7 127.2 127.7 129.0 127.3 130.0 131.8
3 HT_CRP 134.5 134.5 141.2 135.8 137.8 136.6 135.8 136.2 134.4 137.8 140.0
4 HT.PIB 105.8 110.2 115.4 108.4 113.2 109.8 114.4 108.8 111.4 110.5 112.8
5 LE_FLB 64.0 69.2 71.0 64.3 69.2 67.0 67.8 70.0 65.4 69.8 70.2
6 DE_CES 61.4 61.2 68.4 64.5 65.0 61.6 65.5 63.5 63.0 62.1 62.2
7 HT_DOK 123.5 126.8 131.4 123.2 129.5 125.5 129.2 126.6 126.4 128.5 128.3
8 LE.CRP 52.0 52.0 55.9 51.8 52.3 53.0 53.6 53.4 52.0 53.0 54.5
9 LE.BOD 145.0 137.0 148.5 144.4 138.8 144.0 142.1 143.2 140.5 140.4 137.2
10 LE.BRS 95.5 84.0 96.4 9.0 94.0 94.8 91.8 96.1 91.8 94.0 90.7
11 WD.HED 19.0 19.5 19.0 19.0 18.4 19.5 18.2 18.5 19.5 19.5 19.3
12 WD.CEK 17.0 16.0 17.5 16.4 17.0 17.0 17.5 16.5 16.5 17.5 17.2
13 WD_BRS 35.6 29.3 36.1 36.0 34.0 32.0 35.0 32.0 33.5 36.5 33.5
14 WD_HIP 47.0 48.2 51.3 47.0 49.7 49.2 49.4 48.0 49.5 50.5 47.0
15 WD_.CRP 45.0 43.6 44.4 45.0 42.0 43.0 45.5 44.0 46.0 47.0 42.3
16 WD.PIB 23.4 23.5 23.7 21.0 23.3 23.0 23.0 21.0 22.0 21.5 22.0
17 LE_HED 55.0 53.0 56.0 54.0 54.0 54.0 55.0 52.0 54.0 53.0 52.0
18 LE_NEK 51.0 52.0 55.0 53.0 52.0 51.0 55.0 48.0 54.0 51.0 48.0
19 LE.SCP 52.0 43.5 56.0 52.0 53.5 48.5 51.0 53.0 50.0 54.5 49.5
20 LE_HUM 26.5 26.0 27.0 28.0 28.0 31.5 26.0 28.0 27.5 27.0 25.0
21 LE_RAD 28.0 31.0 34.0 31.0 30.0 28.5 29.0 30.0 28.0 33.5 32.5
22 LE_CAP 6,0 80 5.5 6.0 6.0 5.0 6.5 6.0 6.0 6.0 7.0
23 LE.MCP 19.0 21.0 22.0 21.0 22.5 23.0 22.0 22.0 20.0 21.0 20.5
24 LE.FPX 80 7.0 80 7.0 6.5 80 80 80 8.0 7.0 7.0
25 GR.CES 172.0 164.0 174.0 170.0 166.0 163.0 170.0 163.0 171.0 169.0 161.0
26 GR.BLY 191.0 177.0 188.0 194.0 185.0 184.0 191.0 179.0 191.0 187.0 180.0
27 LE.FLK 10.0 7.0 8.0 10.0 10.0 8.0 10.0 8.0 10.0 8.0 8.0
28 CR.CPS 31.0 27.0 28.0 26.0 27.0 27.5 27.0 27.0 27.0 27.5 27.5
29 CR_FCN 17.0 18.0 17.5 17.0 17.5 17.5 17.0 17.0 18.0 17.5 17.0
30 CR.FCR 32.0 31.0 32.0 31.0 31.0 31.0 31.5 31.0 32.5 33.0 30.0
31 LE.PLV 30.0 27.0 29.0 28,5 32.0 29.0 31.0 28.0 31.0 28.0 35.0
32 LE.FEM 36.5 39.0 38.0 39.0 35.0 32.0 38.0 36.0 38.0 40.0 32.0
33 LE_TIB 28.0 28.0 33.0 27.0 30.0 27.0 28.0 28.0 26.0 28.0 26.5
34 LE_TRS 6.0 50 7.0 6.5 6.0 55 6.0 5.5 7.5 8.0 6.5
35 LE.MTR 25.0 27.0 26.5 28.0 28.0 26.0 27.0 27.0 26.0 26.0 27.5
36 LE_HPX 8.5 80 80 80 80 7.5 85 8.0 7.5 8.0 7.0
37 CR_HCN 18.5 19.0 20.0 19.0 19.0 19.0 19.0 19.0 19.5 19.0 18.5
38 CR.HCR 32.5 30.0 32.0 30.5 31.0 31.0 31.0 31.0 32.0 33.0 29.0
39 WDIFCN 3.6 3.7 4.0 3.7 40 3.9 3.9 3.8 3.8 3.9 3.6
40 WD2FCN 6.1 6.5 6.5 6.3 6.2 6.3 6.3 6.1 6.4 6.3 6.4
41 WD3FCN 6.1 6.6 7.1 6.4 6.6 6.4 67 65 68 6.8 6.5
42 WD1HCN 36 39 4.0 3.6 3.8 3.7 3.7 3.6 3.8 3.7 3.6
43  WD2HCN 7.4 7.4 7.4 7.3 7.3 7.3 7.4 7.2 7.6 7.2 7.2
44  WD3HCN 7.9 7.6 7.8 80 7.7 7.8 81 80 84 7.8 8.0
45 IC.SCP 50 57 47 53 53 52 59 48 49 47 58
46 AG.SHD 100 102 94 93 91 98 105 92 98 89 101
47 AG.FLB 140 133 i37 130 130 135 136 133 141 132 133
48 AG.FFB 147 147 163 150 160 147 152 156 144 150 152
49 IC.PLV, 28 26 23 23 32 27 29 33 35 26 34
50 AG.CRP 120 118 111 108 120 125 118 120 125 113 128
51 AG.STF 154 161 150 160 155 166 160 167 154 155 168
52 AG.HOK 160 159 154 160 162 161 158 160 153 153 153
53 AG_HFL 148 148 161 155 142 154 156 160 152 154 155

! Abbreviations are same as listed in Table 1.
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