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Table 1. Number of data of heifer and steer by slaughter year (SY) and month (SM)

Number of animals

Number of animals

SY

=

Heifer Steer Sum Heifer Steer Sum
1991 1,717 2,277 3,994 1 1,452 2,138 3,590
1992 1,652 2,030 3,682 2 1,332 1,950 3,282
1993 1,407 2,278 3,685 3 1,172 1,969 3,141
1994 1,434 2,491 3,925 4 1,159 1,861 3,020
1995 1,379 2,362 3,741 5 1,255 1,779 3,034
1996 1,463 1,941 3,404 6 1,033 1,594 2,627
1997 1,144 1,900 3,044 7 1,388 2,203 3,591
1998 1,048 1,913 2,961 8 1,251 1,851 3,102
1999 1,151 1,859 3,010 9 1,213 2,074 3,287
2000 982 1,637 2,619 10 1,279 2,141 3,420
2001 813 1,300 2,113 11 1,685 2,784 4,469
2002 1,002 1,837 2,839 12 1,855 2,795 4,650
2003 882 1,314 2,196 Sum 16,074 25,139 41,213

Sum 16,074 25,139 41,213

Table 2. Simple statistics for age at slaughter (AS), initial weight (IW), age at
fattening (AF), and days on fed (DF)

Trait n Mean Std. Min. Max.
All
AS, day 41,213 889.60 50.40 470 1,255
WI, kg 41,213 276.12 36.22 162 723
AF, day 41,213 286.70 45.26 110 924
DF, day 41,213 602.93 61.61 29 958
Heifer
AS, day 16,074 896.10 49.40 526 1,255
WI, kg 16,074 264.09 43.98 163 723
AF, day 16,074 294.82 63.46 110 916
DF, day 16,074 601.26 77.39 29 942
Steer
AS, day 25,139 885.50 50.30 470 1,218
WI, kg 25,139 283.82 27.60 162 610
AF, day 25,139 281.51 26.72 120 924
DF, day 25,139 603.99 48.90 37 958

3. Ml s LS UBEEERRINBEFHE

FEE I BB X OCRBGEEERN O f/NE T
SEYAE % Table 41278 L7zo KRBT RBRESICIE
N1 H¥gfhE, BEREE, GEAE, o— A8
B, NTOEE, JEliZERB L0 ) iz v
LABICEWEEZ /R Lz, L2 L, BTRIEIEER
R EDIRBF I AR TR WA 2 R L7z, B A
B, RRHEME IR A S N Do 7,
RPN/ NETEEEE A &, 1 Ak,
HERE, WREARE, O— A NEE, SEAEEL L
DOFEIIREL BB MEAEZRL, HARY, NT

DEES, ETFROES, BRIZHEE & +) Hffii
NS BN %R L7: (Fig. 1—Fig. 10), B T
PRI 19964F 2 £ Tl S FERDOFFE#H & & b I2HK <
o TWED, ZORITRKELEER SN
7z (Fiog. 7, Fig. 8) o BRIZEMEDAEKBIHERL 131991
SEFE L 19924E BEAS 2 216,30 £ 6.09 & 5 S 11T
WA, FORK, RAIIR 2D, 20024E TR
3.93, 20034ETI34.07& % -7z (Fig. 9)o V) Hifi
HAERE HILT T HMIAICH D, 19914 02,088
F7%> 52002413 1,161 £ TR 2 o 72 (Fig. 10),



4 A BEAE - BN BY - & BEER - T AR - WEGSLKER - WA B -0 f - AiEAE
Table 3. Analysis of variance for carcass traits
) Traits'
Source” df
ADG LW CW DP LYE LMA® RT* SFT* BMS® CPPK
M 8
F 110
Sex 1
SY 12
SM 11
SY XSM 132
Sex XSY 12
Sex XSM 11 NS
Sex XSY XSM 132
AS(L) 1 NS
AS(Q) 1 NS
S 165
R* 0.401 0.434 0.407 0.229 0.198 0.177 0.254 0.197 0.204 0.42

'ADG: average daily gain during the feedlot period, LW: live weight at slaughter, CW: cold carcass weight, DP: dress-

ing percentage, LYE: estimated lean yield percentage, LMA: longissimus muscle area, RT: rib thickness, SFT: subcu-
taneous fat thickness, BMS: marbling score, CPPK: carcass price per lkg at wholesale market.
*M: slaughter house, F: fattening farm, Sex: sex of animal, SY: slaughter year, SM: slaughter month, AS (L) and AS

(Q): linear (L) and quadratic (Q) effect of age at slaughter, S: sire of animal. R*: coefficient of determination

*NS P>0.05, *P<0.05, **P<0.01,

“Measured at sixth-seventh rib section.
*Japanese beef marbling standard (scored on a scale 1 (poor) to 12 (best)).

P<0.001

Table 4. Least square means of ADG, carcass traits, and carcass unit price by sex and slaughter year (SY)

[tem

Sex heifer
steer
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003

SY

Trait

ADG (kg)
0.590.003
0.66+0.003
0.61£0.003
0.61£0.003
0.62+0.003
0.61£0.003
0.620.003
0.620.003
0.63+£0.003
0.63+£0.003
0.64+0.003
0.64+0.003
0.640.004
0.640.004
0.62£0.004

LW (kg)  CW (kg)
622.24%1.72 390.06%1.22
688.9241.69 430.85%1.19
651.2841.95 409.63%1.38
647.751.97 408.7241.39
652.48£1.99 412.11%1.41
645.7541.98 403.88+1.40
655.45%1.95 409.50%1.38
651.73%2.00 407.32%1.42
659.082.04 414.07£1.45
659.63£2.04 413.93%1.45
662.12£2.02 413.734+1.43
654.37+£2.10 409.46%1.49
657.05%2.21 408.71%1.57
664.70%2.24 413.37£1.58
661.14%2.31 411.48%1.64

DP (%)
62.64%0.06
62.59%0.06
62.90+0.07
63.14£0.07
63.13£0.07
62.57£0.07
62.5520.07
62.54+0.07
62.79+0.07
62.73£0.07
62.46+0.07
62.52+0.07
62.26%0.08
62.23%0.08
62.20+0.08

LYE (%)
72.7940.04
72.8440.04
72.7040.04
72.62£0.04
72.58£0.04
72.7340.04
72.8640.04
72.97+40.04
72.7040.05
72.80£0.05
72.91£0.04
72.8940.05
72.97+40.05
72.90+0.05
72.9340.05

LMA (Cm)
18.3240.20
19.2840.19
48.35+0.22
47.6940.23
47.49+0.23
47.76£0.23
48.42+0.22
18.4540.23
48.43+0.24
49.29+0.24
49,78 +0.23
49.50+0.24
19.7740.26
19.90+0.26
49.50+0.27

RT (Cm)
T.1740.02
7.4340.02
7.3940.03
7.38+0.03
7.3940.03
7.32£0.03
7.4440.03
7.42+0.03
7.30£0.03
7.28+0.03
7.27£0.03
7.13£0.03
7.260.03
7.16£0.03
7.22+0.03

SFT (Cm)
3.1240.03
2.8140.02
3.12£0.03
3.11£0.03
3.09£0.03
3.03£0.03
2.99+0.03
2.88+0.03
3.00£0.03
2.99+0.03
2.94+0.03
2.86£0.03
2.9240.03
2.89+0.03
2.88+0.03

BMS
4.84£0.05
5.2710.05
6.3010.06
6.09+0.06
5.75+0.06
5.17£0.06
5.1940.06
5.080.06
5.2210.06
5.1940.06
4.95+0.06
4.531+0.07
4.28+0.07
3.93+0.07
4.0740.07

CPPK (Y)
1522.749.50
1624.4+9.33
2088.5+10.81
1970.3£10.88
1703.5£11.00
1526.8+£10.95
1502.010.79
1507.1£11.07
1619.1£11.30
1625.0+£11.31
1518.3£11.19
1419.2+11.67
1310.1£12.27
1161.5+12.34
1504.9+12.84

'ADG: average daily gain during the feedlot period, LW: live weight at slaughter, CW: cold carcass weight, LYE: estimated
lean yield percentage, LMA: longissimus muscle area, SFT: subcutanecous fat thickness, RT: rib thickness, CPPK: carcass

price per 1kg at wholesale market.
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Fig 1. Average daily gain (ADG) by slaughter year for
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Fig 2. Live weight at slaughter (LW) by year for
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Fig 3. Cold carcass weight (CW) by year for heifers
and steers
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Fig 4. Dressing percentage (DP) by year for heifers
and steers
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Fig 5. Estimated lean yield percentage (LYE) by year
for heifers and steers
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Fig 6. Longissimus muscle area (LMA) by year for
heifers and steers
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Fig 7. Rib thickness (RT) by year for heifers and steers
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Fig 10. Carcass unit price (CPPK) by year for heifers
and steers

Table 5. Results of regression analysis on slaughter year for carcass traits

Traits Sex Intercepts Coefficient+S.E. P < [T R*
ADG heifer 0.5840.006 0.00140.001 0.111 0.21
steer 0.64%0.004 0.00340.001 i 0.81

Lw heifer 617.584+0.67 0.66540.310 0.055 0.3
steer 677.49+2.45 1.63340.309 R 0.72

CW heifer 390.74+1.84 0.09740.232 0.683 0.02
steer 426.13+1.96 0.67440.247 * 0.40

DP heifer 63.1740.12 -0.075£0.015 0.70
steer 63.0140.10 -0.060£0.012 0.70

LYE heifer 72.6310.05 0.02240.006 0.53
steer 72.63%0.07 0.03040.008 0.55

LMA heifer 47.07%0.30 0.178+0.038 0.67
steer 47.774+0.22 0.21640.028 0.84

RT heifer 7.34%0.04 -0.023£0.005 0.69
steer 7.561£0.04 -0.018£0.005 0.50

SFT heifer 3.23£0.03 -0.015£0.004 0.53
steer 3.01£0.03 -0.025£0.004 0.82

BMS heifer 6.06£0.15 -0.174£0.018 0.89
steer 6.54%0.13 -0.182£0.016 0.92

CPPK heifer 1876.291+92.54 -50.514%11.659 0.63
steer 1985.57+86.00 -51.592410.835 0.67

'ADG: average daily gain during the feedlot period, LW: live weight at slaughter, CW: cold car-

cass weight, LYE: estimated lean yield percentage, LMA: longissimus muscle area, SFT: sub-
cutaneous fat thickness, RT: rib thickness, CPPK: carcass price per 1 kg at wholesale mar-

ket.

4. RNBRFIEOFRFNERDOREES & LB
FNER

Srior T (Table 3) D RA b & FEE X =D
FHEAERINR I ZHEE % B\ 729 R T O Theat
WHBEMS AL NIz, TR/ EFIEDEE
EEEIER RIS L KPR L TRED Z L 2R
L CTWb, L2h>T, SIS 5R/NE
PIMEDOHER WM T LRI R 200 %S
MY 72012, RiFES & KT OFERIR/ANE

Fe P % Fig. 15 b Fig. 10F THIR L7z, FAE
BT BAEL7 )RR HET 2720107
AR Z A ARIC L, BEEE O/ NE TS
BEEEEH L TN ZThOREOMIFEE, NFER
B O 77 R XD P R B % Table 51278 L 72,
—HhE, BHEMRHAE, WEAE, v—280m
, NIOEE, BTIRIE, BEIiZH, BLUtE
) HATNE DS IOER S PR TEWA A SN2,
BeAAHE B X O BRI R R O 2SI © 7%



RTAMACE 4= 0 2E A i

-3

holz, 1 HERE, BHEREE, wEEEOLEG
FHATIIIR/ANASFEPIED B S OHER L 2L
KEL B AEMEZRL, AR EDRFRRELSHEE
ENTze L L, KREEFCTEINSDREICBW
TR T 5 —EDMEMIZFED SN o 72,
WA, NTORE, RTFIRIE, BEIIZCH:, B
LU A I RAREE S & B8R IC B W TR O
mMAERL, FEEEIRISED L, —J, R
B Lo — A AT AR EB L OEEonT I
BOWTLBEEEORB L I 72, JuEi¥
e b mWIER BRI CH D, RN TR
L) HAiDNE & 7 5 72,

5. RASEKO A

AW CTHAT L 7241,21380D 9 5, 41,2005 12
WTC, WHEEBRHAERP B SN T, 22T,
CNOERORE L SR ERNOG AT L OB L
Table 6D BH TH 5,

SRERTIE, ASRH, BEWM, CEmRLSZENE
69%, 29.4% BLU18%TH ), WEEMIT 4
S0 (46.1%), 354K (31.8%), 5%#%(15.0%) B

LO2%M(1.0%)DNEE Y, WER FERTDH
A 1 SRR TED - 720
Cﬂ%@ﬁﬁﬁ,%ﬁ%¢tf%¢’ﬁ“ftf
AT H o720 HHGME WEEBR L ILIE
Fbtﬁﬁfum”&@%A#r%m<@mm
Wi EWEDPR L BENLTWDASSEHO =
125% THh -7,

Xﬁ@¢kf¥¢f%¢% D HBUHAN T I3 28
FORBARIIAE 5 ML 4 SO MBI KA

IZHANTE <, WETS E L 2 FRO MBI -
720 WEAFRORBARD MBI T L KA DARKE
LD RIS - 7o,

6. BEPIRAtA BES, FENEIMATAE, BB, BE
BEOFEE#E

REPIBRAA H the, AUPIBRAGTARE, ALE IR K 0% H
MOV TEN L O E )L T LRY EFig. 11
DEBNTHA,

FHAE TR B H i O ME 13274 — 286 H O #
FAE 70 eI —E R kilEr R L TWwh, LAl
RATPEETIX19914E A 520014 F TIE—E &K

Table 6. Frequencies of heifer and steer data by quantity-by-quality grade

Yield grade

Data set Quality grade A B c o

5 5,162 (12.5) 993 (2.4) 22 (0.1) 6177 (15.0)

4 13,604 (33.0) 5,154 (12.5) 250 (0.6) 19,008 (46.1)

all 3 7,970 (19.3) 4,818 (11.7) 328 (0.8) 13,116 (31. )
2 1,625 (3.9) 1,126 (2.7) 139 (0.3) 2,890 (7.0
1 0 (0.0) 2 (0.0) 7 (0.0) 9 (0.0

sum 28,361 (69.0) 12,093 (29.4) 746 (1.8) 41,200 (100)

5 1,388 (8.6) 358 (2.2) 11 (0.1) 1,757 (10.9)

4 4,910 (30.6) 2,060 (12.8) 119 (0.7) 7,089 (44.1)

heifer 3 3,386 (21.1) 2,145 (13. ) 156 (1.0) 5,687 (35. 4)
2 874 (5.4) 605 (3.8 58 (0.4) 1,537 (9.6
1 0 (0.0) 0 (0.0 2 (0.0) 2 (0.0

sum 10,558 (66.1) 5,168 (32. 4) 346 (2.2) 16,072 (100)

5 3,774 (15.0) 635 (2.5 11 (0.0) 4,420 (17.6)

4 8,694 (34.6) 3,094 (12. ) 131 (0.5) 11,919 (47.4)

steer 3 4,584 (18.2) 2,673 (10. ) 172 (0.7) 7,429 (29. )
2 751 (3.0) 521 (2.1 81 (0.3) 1,353 (5.4
1 0 (0.0) 2 (0.0 5 (0.0) 7 (0.0

sum 17,803 (71.1) 6,925 (27.7) 400 (1.6) 25,128 (100)

A: 72% and above for estimated lean yield percentage (LYE), B: 69% and above for LYE, C: under 69%

for LYE.

5: excellent, 4: Good, 3: Average, 2: Below average, 1: Poor.

*(): percentage
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Fig 11. Age at slaughter (AS), days on fed (DF), initial
weight (WI) and age at fattening (AF) by year
for heifers and steers
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Annual Trends in Japanese Black Cattle Meat Production in Kagoshima Prefecture

Jong-Bok Kmv'', Tsutomu TsuyYUKI, Jong Tae Gon*’, Takeshi SHIMOGIRI,
Kotaro KAwABE?', Shin OkaMOTO, Tsutomu HasHIGUCHI and Yoshizane MAEDA'
(Laboratory of Animal Breeding and Genetics)

Summary

We examined the trends in beef production of Japanese Black cattle after the liberalization of beef imports in 1991. Data
from 41,213 Japanese Black cattle in Kagoshima were collected from 1991 to 2003; 16,074 heifers and 25,139 steers. The
traits analyzed in this study included Average Daily Gain (ADG) during the fattening period, Live Weight at slaughter
(LW), Cold Carcass Weight (CW), Dressing Percentage (DP), estimated Lean Yield Percentage (LYE), Longissimus Muscle
Area (LMA), Subcutaneous Fat Thickness (SFT), Rib Thickness (RT), Marbling Score (BMS), and Carcass Price Per 1 kg
(CPPK) at the wholesale market. Our analytical models included the following elements: the slaughter house, the fattening
farm, the sex of the animal, the slaughter year and month, the age at slaughter, the sire of the animal, and the resultant
corelational effects.

The least square means for steers were larger than those for heifers in ADG, LW, CW, LMA, RT, and BMS, and
smaller in SFT. As the year progressed, the least square means tended to increase in ADG, LW, CW, LMA, and LYE and
to decrease in DP, RT, SFT, BMS, and CPPK. The trends in the changes over the years for heifers showed similar patterns
to those for steers in DP, LYE, BMS, and CPPK, but not in ADG, LW and CW. The regression coefficients of ADG, LW,
and CW in the slaughter year were all positive and statistically significant only in steers. The trends in LMA, RT, and SFT
were similar, regardless of sex and changes in direction; however, the corresponding regression coefficient and determinant
of regression equations were larger in steers than in heifers for LMA and SFT, but smaller for RT.

Generally, the steer carcasses showed better quantity and quality of beef than the heifer carcasses. As the year pro-
gressed, the correlation coefficients of carcass unit price with LYE tended to increase while those with BMS tended to de-
crease, which implied that the importance of the decision on carcass price was decreasing for BMS while increasing for LYE.
The number of significant results from carcasses in 2002 was small for BMS and CPPK. The small correlation coefficients of
CPPK with BMS and LYE are evident in the heavy weight at the start of the fattening process, the later stages of the fatten-
ing process, and the instances of limited feeding periods. Such phenomena may well have been influenced by the occurrences

of bovine spongiform encephalopathy in 2001.
Key words: Japanese Black cattle, fattening performance, steer, heifer, slaughter year
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