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Deduction of Withers Height from the Length of the
Bone in the Dog

Chiuhei YAMAUCHI

(Laboratory of Veterinary Anatomy)
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A unit of withers height =cm, A unit of length of the bone = mm, m = month.
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Table 1. Greatest length of the bone
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2o < | 2| S C 3 a4 8 & |5 a8
1 Q 6m  22.0| 900/ 1000 760 ! 580 | 676, 61.0' 768 | 740| 728
2 Q 6m, 2951 107.0 1180 83.0, 848 875 830/ 1001! 932 920
3 3 1 ¢ 320 109.0 | 1250 960 90.0 | 93.0 87.0| 1056 | 100.0 | 97.8
4 Q 2 330] 1090 | 1270 90.0{ 830! 99.0. 950 1115 1090 | 110.0
5 3 6m 330[ 103.0| 118.0 | 91.0 | 81.3, 922, 88.0| 1040 102.0' 99.0
6 5 3 1 37.0] 1350 | 150.0 | 110.0' 958 | 113.8 "' 116.0 | 134.0 | 122.0 | 131.0
7 Q 3 | 41.0( 140.0 | 152.0 | 111.0 , 107.0 | 124.0 ' 128.0 | 150.1 | 134.0 | 142.0
8 3 3 ' 430 133.0 | 1540 114.0 | 114.0 | 128.2  131.0 | 151.9 | 144.6 | 144.0
9 Q 7 | 46.0] 157.0 | 169.0 | 129.0 | 129.0 144.8 | 154.8 | 179.0 | 161.0 | 167.3
10 Q 2 | 46.0| 164.0 | 182.0 | 137.0 | 124.8 - 157.2 | 157.0 | 184.3 | 175.0 @ 180.0
11 Q 3 | 47.0] 156.0 . 173.0 | 130.0 | 122.3 1485  148.0 : 171.0! 152.1 | 161.5
12 5 5 | 47.0( 156.0 | 173.0 | 135.0 | 132.0 150.2 | 153.0 | 179.0 | 1526 | 168.0
13 Q 3 | 48,0 172.0 187.0 141.0 | 143.0 167.2 | 174.0 | 197.2 | 181.5 | 190.2
14 Q 8m: 52.0] 190.0 | 205.0 | 159.0 | 138.7 : 178.0 | 189.2 | 218.0 | 197.0 | 202.1
15 Q 1 | 530 177.0 | 200.0 = 1450 | 140.0 ~170.0 | 180.0 | 210.0 | 193.0 | 195.0
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Table 2. Correlation coefficient between bone length and withers height

Part Corgelation Correlation
Cranial base + 0.965 Radius + 0.983
Cranii + 0.978 Ulna 4+ 0.983
Mandibula + 0.969 Femur + 0.974
Scapula + 0.978 Tibia + 0.979
Humerus + 0.983

Each value is significant at 194 level.
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Table 3. Correlation coefficients between the length of one bone
and that of another
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Cranii + 0.995

Mandibula | + 0.992 | + 0.992

Scapula + 0.963 | + 0.966 | + 0.968

Humerus +0.992 | + 0994 | + 0.989 | 4 0.979

Radius + 0.990 | + 0.994 | + 0991 | + 0.980 | + 0.997

Ulna + 0992 | +0.995 | + 0.991 | + 0.978 | + 0.999 | + 0.997

Femur + 0.982 | + 0.989 | 4 0.980 | + 0.966 | + 0.992 | + 0.994 | + 0.993

Tibia + 0.990 | + 0994 | +0.987 | +0.974 | 4+ 0.998 | + 0.997 | + 0.997 | + 0.994

Each value is significant at 195 level.
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Table 4. Formulas by which withers height (¢cm) can be deduced
by the greatest length of the bone (mm)

Part I II III
" Cranial base Y = 28.910X Y=0.285X+ 077 | Y=-—0.00035X2+ 0.3832X— 5.78
Cranii 25.940X 0.275X— 214 | —0.00118X2 + 0.6388X —28.93
Mandibula 34.554X 0.354X— 0.71  —0.00281X2 + 1.0070X—37.18
Scapula 37.161X 0.340X+ 337 | —0.00089X2 4 0.5268X — 5.85
Humerus 31.948X 0.225X+11.46  —0.00088X2 + 0.4480X— 1.37
Radius 31.928X 0.259X+4 7.50 = —0.00113X2+ 0.5424X— 8.97
Ulna 27.464X 0.202X+10.00 | —0.00070X2+ 0.4113X — 4.23
Femur 29.429X 0.230X+ 853 |  —0.00115X2+ 0.5483X—11.88
Tibia 28.702X 0.214X+ 9.92 | —0.00035X2+ 0.3133Y + 3.53
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Table 5. Fitness for deduced formulas
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1 739 209 T9% L 3304 2794 279 139%
Cranial base 1I 67 20 13 Radius : 11 87 3
111 67 33 i 73 27
I 60 40 I 40 27 20 13
Cranii It 67 33 Ulna 1 80 20
11 80 20 I | 100
I 60 33 7 1 ! 40 40 2
Mandibula 11 67 27 7 Femur r | 67 33
11 73 27 ur 87 13
I 60 20 13 7 1 | 53 20 20 7
Scapula il 87 13 Tibia 0 67 33
T 73 o7 11 80 20
N 67 13 20 | ‘
Humerus i 11 73 27 |
11 93 7 |

Table 6. Deduced withers height of the ancient dogs of Japan (¢m)
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Monzen { 38.1 \ 38.9 ‘ - [ — | — — ] — ‘ — ] 38.5
e | | I D
~ — — | 448 | 447 | 453 | 449 | 459 | 443
Obora ‘} { ‘ ‘ 6.9 431 ; 44.9
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Résume

The writer measured the greatest length of skull and limb bone of 15 dogs
with withers height covering 22.0 cm ~ 53.0 cm, examined the relation between bone
length and withers height, investigated the method by which the withers height
of a dog can be deduced from the greatest length of each bone which belongs
to the animal, and obtained the following result:
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1) There is a very significant correlation between bone length and withers
height and between one and another of the lengths of all the bones of different

kinds.

2) The writer determind constants of the formula “Y = aX?®-+ bX + c¢” by
which withers height (Y) can be measured by bone length (X) concerning each

bone.

3) From the deduced formulas, the writer deduced the withers heights of

Japanese ancient dogs.

Fig. 1 ~Fig. 9 The relation between the greatest length of the bone and
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Explanation of plates

withers height with palabola line (Y = aX? + bX + ¢).
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