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The Application of Ultrasound to Integrated Selection of Superior Breeding Sire

Aki NAKAIL Hiroshi HARADA, Kazuya TAKEDA, Yoichi KAWATAY, Toshi OYAMA?Y,
Kiyoshi YOKAYAMA?, Motoyuki TOKUMARU?, Shigemi KryoNo?, Takafumi ISHIDA

Division of Animal Science, Faculty of Agriculture, Miyazaki University, " Livestock Improvement
Association of Miyazaki, *Beef Cattle Improvement Laboratory of Kagoshima

Summary : The establishment of techniques for early and accurate selection is in urgent need of producing
breeding sire with superior meat production performance.

In this study, ultrasonic estimates of carcass traits, body measurments, feed efficiency and live weight
gain during performance testing were used to investigate possibilities of selecting superior breeding bull
based on these traits.

7-MLTA, 13-MLTA and MS of bulls at the end of performance testing showed negative correlation
to withers height. The partial correlation coefficients among 7-MLTA, 13-MLTA, RT and MS at 16
months of age were all positive each other. However, 7-MLTA at 16 months of age showed negative
correlation to growth rates of withers height of bulls during performance testing. Weight gain during
performance testing was also negatively correlated to MS at 16 and 20 months of age. The roughage
conversion ratio was negatively correlated to 7-MLTA and MS at 16 and 20 months of age of bulls.

The results of principal component analysis suggested PC-1 was the factor of body size at the end
of performance testing and 16 months of age. PC-2 was estimated as the factor of energy conversion
ratio at the end of performance testing and 16 months of age.

The percentages of variation explained were 67~81 % for selecting superior breeding bulls at the end
of performance testing and also were 61~65% at 16 months of age by use of step-wise multiple regres-

sion equations.

Key words : Carcass traits, Ultrasound, Beef breeding sire
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& (P<0.01) 2BOHEARO b7z, SFTIX
Jgpe & DM THE (P<0.01) ZIEDMEREA, 72
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Table 1. Partial correlation coefficients corrected by initial weight between carcass
traits estimates and body measurements at the end of performance testing.

7-MLTA 13-MLTA SFT IMFT RT MS
Body Weight 0.04 0.08 0.09 0.04 0.17 0.01
Withers Height —0.17** —0.17** —0.09 —0.04 0.00 —0.14*
Hip Height —0.11 —0.05 —0.12* 0.02 0.01 —0.20*"
Body Length —0.15** —0.07 —0.07 -0.05 —0.06 —0.04
Chest Girth 0.08 0.02 0.22** 0.09 0.19** 0.08
Chest Depth —0.06 0.01 —0.05 0.00 0.03 —0.06
Rump Length —0.10 0.01 -0.05 —0.28** —0.18* 0.00
Hip Width 0.11 0.08 0.03 —0.11 0.00 0.06
Thurl Width —0.01 0.06 —0.17** -0.09 0.00 —0.06
Pin Bone Width —0.02 —0.06 -0.11 —0.15** —0.08 —0.02
o P<0.06 **:P<0.01
Table 2. Partial correlation coefficients corrected by initial weight
within carcass traits estimates at 16 months of age.
T-MLTA 13-MLTA SFT IMFT RT
13-MLTA 0.55™*
SFT 0.15** 0.07
IMFT 0.13** 0.05 0.36"*
RT 0.31** 0.27** 0.45** 0.62**
MS 0.18** 0.13* 0.23%* 0.12* 0.23**
*.P<0.056 **:P<0.01
Table 3. Partial correlation coefficients corrected by initial weight
within carcass traits estimates at 20 months of age.
7T-MLTA 13-MLTA SFT IMFT RT
13-MLTA 0.47**
SFT 0.10 0.15%*
IMFT 0.09 0.12* 0.37**
RT 0.28%* 0.31** 0.47** 0.59**
MS 0.20%* 0.17** 0.18"* 0.12* 0.24**
* P<0.05 **:P<0.01

OMS (P<0.01) * ORIz ZREELLED
MREAED & 7z, SFT, IMFTH L URTICH
WL, 16B LU0 gL 12T XToRE
xR L CIEOFEB AR L 72

168 X U207 A sk O AT EHEEE & e
] Fh DR R SEE O E % BIARFAE CHIIE L
AR K 4 1R L7z, 1677 HisIFIZ B W
T, T-MLTA&RER (P<0.01) 12, BL T
13-MLTA & A2 BIER (P<0.05) ICEE R EDOHE

HEED STz, 204 H#EGEIZ BV T, T-MLTA
R E DBICOAEE (P<0.01) ZIEDOHE
RO Hsz,

INHLOFERIZBVWTY, FEOEEICHELT
Bl & FRED 2 &SR Bz, 72, MLTA
PMSIE, FEUSORERR R OBENE & I3E
BN EEVEEZ R > TWinZ &5
HHNTz,

163 £ U207 A O AT EHEEME I T 5
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MEMR TRAEES LUMERBFODGIE, £ T
OFBERER CERLREOHBEI RO bN-Z
EDS, BTREENREWITE, $7ERRM
FODGAKEWITE, fERES B, BiTo
BEARETICE T A BB EDIEF IR L T 5
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Table 4. Partial correlation coefficients corrected by initial weight between carcass traits
estimates at 16 or 20 months of age and growth rates of body measurement

during performance testing.

16 months 20 months

7-MLTA 13-MLTA MS 7-MLTA 18-MLTA MS
Withers Height —0.15%* —0.05 —0.10 —0.07 —0.04 —0.06
Hip Height —0.02 0.02 =0.07 —0.01 0.02 —0.09
Body Length —0.06 —0.03 0.05 —0.05 —0.01 —0.05
Chest Girth 0.08 0.00 0.10 0.03 —0.02 —0.02
Chest Depth 0.09 0.09 0.04 0.18** 0.10 —0.01
Rump Length —0.06 0.03 —0.05 —0.06 0.01 —0.09
Hip Width 0.04 0.03 —0.04 0.01 0.05 —0.03
Thurl Width 0.05 0.06 —0.02 0.03 0.08 —0.02
Pin Bone Width —0.10 —0.14* —-0.11 —0.05 —0.09 —0.07

" P<0.06 *":P<0.01

Table 5. Partial correlation coefficients corrected by initial weight among carcass traits estimates at
16 or 20 months of age, weight gain and feed conversion ratio.

16 months
7-MLTA 13-MLTA MS

20 months
7-MLTA 13-MLTA MS

Final Weight DG

Final Weight 0.08 0.07 —0.01 0.05 0.09 0.00
Weight Gain —0.07 0.03 —0.16" —0.08 0.03 —0.15"
DG 0.04 0.04 —0.02 0.03 0.06 —0.05
Concentrate 0.15** 0.08 0.09 0.10 0.02 0.04 —0.42** —0.39**
Roughage —0.13* —0.16** —0.13" -0.13* =0.11 —0.13* —0.33** —0.30**
DCP 0.11 0.02 0.05 0.05 0.06 0.08 —0.49** —0.48**
TDN 0.07 0.01 0.00 0.03 —0.02 —0.05 —0.63"* —0.59**

*:P<0.06 **:P<0.01
Weight Gain=Final Weight—Initial Weight



T HE AR A B R~ OB B B H 45

PICLTWL ZEDPEETH L, €2 T, HEK
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Table 6. Principal components of breeding bulls
at the end of performance testing.

END PC-1 PC-2 PC-3 PC-4
7-MLTA 0.09 0.11 0.40 0.25
13-MLTA 0.12 0.06 0.30 0.22
SFT 0.09 0.01 0.40 —0.09
IMFT 0.10 —0.05 0.33 —0.26
RT 0.16 —0.03 045 —0.13
BMS 0.07 0.12 0.20 0.26
Body Weight 0371 —0.01 0.02 0.04
Withers Height 0.27 —0.01 —-0.18 —0.39
Hip Height 028 —003 —0.13 —041
Body Length 0.30 0.02 —-0.13 —0.15
Chest Girth 0.33 0.03 0.08 0.01
Chest Depth 0.29 —0.05 -—0.09 0.16
Rump Length 0.30 0.02 —0.16 0.11
Hip Width 0.32 0.02 —0.01 0.17
Thurl Width 0.32 0.02 —0.09 0.00
Pin Bone Width 0.22 -—0.09 —0.13 0.43
Total DG 0.12 —0.40 0.06 0.06
Concentrate 0.02 0.44 0.15 —0.25
Roughage 0.03 0.20 —0.27 0.14
DCP 008 050 —0.09  0.19
TDN 0.04 056 —0.04 —0.09
Eigenvalue 6.38 2.96 2.29 1.60
R? 0.30 0.14 0.11 0.08
AR? 0.30 0.44 0.55 0.63

R? :Percentage of Variation Explained
AR?: Accumulate Percentage of Variation Explained

ERFICETHRTTH D LHEES N, PC-3
X, 7-MLTA, SFTBXURTE DN EHh o722 &
POBATEICET ARFEE 2 57z, PCA
X, K, TEEREBLUCLEENEPo2Z L
POFEROES LBEROBICETIRTFLEEZS
Nize INHLDT EMEH, HTRIZBWTEE,
K&, M, &E5iE, DG, BE&E, DCP,
TDN, 7-MLTA, SFTH X URTEHZhFNfE
HEF B BEIROBA R IBIRL LTEZ LN,
KiZ, 167 BRI BIT A8 ERTOELEE
i&, PC-1%%28.1 %, PC-2%%14.1 %, PC-3%%12.9
%, PC-AD%6.7T% &%), TNOLOREFSEG
61.7 % %R L7z, PC-1i, KEB LU AESE
WEDo 122 LD HAEDF A ZICET 5 HFT

Table 7. Principal components of breeding bulls at
16 months of age of performance testing.

16 Months PC-1 PC-2 PC-3 PC-4
7-MLTA 0.00 0.31  —0.15 0.44
18-MLTA 0.02 0.26 —0.14 0.49
SFT -0.03 029 —0.25 —0.28
IMFT 0.05 024 —024 —0.37
RT 0.05 03 —029 —0.19
BMS 0.02 0.23 —0.14 0.04
Body Weight 0.36 0.07 0.01 —0.01
Withers Height 0.28 —0.13 0.23 0.07
Hip Height 0.27 —0.14 0.21 0.15
Body Length 0.29 -0.03 0.18 0.01
Chest Girth 0.30 0.14 —0.06 0.00
Chest Depth 0.29 0.06 —0.05 —0.07
Rump Length 0.32 0.02 0.02 —0.09
Hip Width 0.32 0.13 —0.02 —0.01
Thurl Width 0.34 0.04 0.09 0.11
Pin Bone Width 0.29 0.11 —0.10 —0.06
Total DG 0.16 —0.18 —0.33 0.13
Concentrate —0.12 0.32 0.26 0.29
Roughage 0.04 0.02 0.32 —0.38
DCP —0.06 0.40 0.32 —0.15
TDN —0.09 0.35 0.45 0.01
Eigenvalue 5.89 2.95 2.71 1.41
R? 0.28 0.14 0.13 0.07
AR’ 0.28 0.42 0.55 0.62

R? :Percentage of Variation Explained
AR?: Accumulate Percentage of Variation Explained
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Table 8. Accuracy of selecting breeding sire by multiple regression analysis at the end of performance

testing.
Depepdent Independent Variable Regr§s§ion R? AIC
Variable Standard Partial Regression Coefficient
Y. Cheos't45Géirth Hi%i\é&;ildth C he&tl%epth 7-8/%%;2A 9178 808 1,830.6
Cheos‘t5 4Glir‘ch Hi% ‘ggédth To(;tilOéDG 7_3/.1(1)%?\ 1946 80.1 1,840.9
Y. Cheos't4 5%irth Hi% g\;ildth Che(sleD(;apth 7-3{[(%’%% —919.3 80.7 1,832.1
Cheg't5 E)%irth Hi% .\é\gédth To(;céllziDG 7-8/.1(1)47’5A —195.7 80.1 1,840.0
Body Length - Chest Depth A 000 —933.7 672 1,985.3

R?: Percentage of variation explained
,=(0.37% Body Weight)+(0.56% TDN)+ (0.40% 7-MLTA)+(0.43%Pin Bone Width)+ (—0.45%IMFT)+
(0.51% Roughage) + (0.79 % MS)
»=1(0.37% Body Weight)+(0.50% DCP)+ (0.40 -TMLTA)+(0.43% Pin Bone Width)+(—0.45%IMFT)+
(0.51 % Roughage) + (0.79% MS)
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Table 9. Accuracy of selecting breeding sire by multiple regression analysis at 16 months of age of per-

formance testing.

Dependent

Independent Variable

Regression

Variable Standard Partial Regression Coefficient R* AIC
Ys Cheos't3 Eiirth Hi% ,ggildth Bod}aééegngth 13-01\/5%"71‘ A 9637 5.3 2.065.0
Hi% X\ﬁdth Cheg.t3 (SC’;Zirth With%ﬁ 6{4{eight 7-6\/'1(%2‘1& —960.0 615 2.004.3
Che(;t4 ?%irth Bodyégéegngth With%lts1 Sgleight 7—16/‘1&’12“A 3314 610 2.098.0
Hi%gigdth Che(s)%ggg,e pth TO(} .3110? G 7_8/‘1 &EA —149.6 55.5 2,185.7
Yi Cheos,.t8 8(}51rth Hi% .X\;gdth Bod% édgzngth 13-01\./{)%gA %656 65.9 2.066.3
Hi% X&%dth Cheg,.'c3 (%irth With%r.s1 6Iéleight 7 -18/.1(1)%’11‘A — %15 615 2.095.3
Che(?‘c4 3G5ir1:h BOdSé | ?Igzngth With%r.s1 5Iéleight 7-3{[(%1{1& _3398 61.0 9.099.1
Moas s ome oals. oo I @6 215

R?: Percentage of variation explained

Y3=(0.36% Body Weight)+(0.45% TDN)+(0.43% 7-MLTA)+ (—0.42% IMFT) +(0.55 * Roughage) -+ (0.92 % MS)
Y4=(0.36% Body Weight)+(0.40%DCP)+(0.43% 7-MLTA)+(—0.42%IMFT)+ (0.55% Roughage) +(0.92 % MS)
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