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ABSTRACT

This study was carried out to provide basic data on the setting of
improvement goals by analyzing the carcass traits of Jeju Black Cattle. The
data used in this study were 813 carcass records registered with the Korea
Animal Improvement Association among Jeju Black Cattle born from 1999 to
2018 and slaughted until May 2021. The carcass traits used for the analysis
were carcass weight, eye muscle area, backfat thickness, marbling score, and
yvield grade index, and the general carcass traits of Jeju Black Cattle, meat
yvield grade, and meat quality grade were analyzed. The effect of each
environmental factor was investigated by analyzing carcass traits according to
sex, year of birth, season of birth, year of slaughter, age of slaughter, and
registration classification, and phenotypic correlation between carcass traits
was estimated.

The mean and standard deviation of the carcass traits of Jeju Black Cattle
in carcass weight, eye muscle area, backfat thickness, marbling score, and
yield grade index were 341.41+66.09kg, 74.57+10.98cr’, 15.78+7.78mm, 3.13%1.89,
and 62.50+4.94, respectively.

As a result of analyzing the decision ratio of the meat yield grade and
meat quality grade, in cows, 0.60% were out of grade, the meat quality
grades 1+, 1, 2, and 3 were 1.8196, 10.24%, 35.84%, and 51.51%, respectively,
and the meat yield grades A, B, and C were 0909, 3554%, and 62.96%,
respectively. In bulls, 12.50% was decided out of grade, the meat quality
grades 1 and 3 were 2.50% and 85.00%, respectively, and the meat yield
grades A, B, and C were 47.50%, 37.50%, and 2.50%, respectively. In steers,
the meat quality grades 1++, 1+, 1, 2, and 3 were 3.18%, 19.72%, 31.98%,
39.68%, and 5.44%, respectively, the meat yield grades A, B, and C were

_iv_



4.31%, 44.90%, and 50.79%, respectively.

The effects of sex are as follows. In cows, the carcass weight, eye muscle
area, backfat thickness, marbling score, and yield grade index were
290.32+51.21kg, 70.71+12.25cw, 17.25+8.68mm, 2.25+1.40, and 61.96+4.98,
respectively. In bulls, were 333.55%£38.04kg, 77.68£10.68cw, 3.98+2.83mm,
1.10£0.63, and 70.77+258, respectively. In steers, were 380.60+49.45kg,
77.20£897crt, 15.75+6.33mm, 3.99+1.85, and 62.16£4.40, respectively.

The effects of the year of birth are as follows. In cows, the carcass
weight and eye muscle area were high in 2018, and significantly low in 2004.
The backfat thickness was significantly thin in 2001, and there was no
significant difference except for 2004 and 2005. The marbling score was high
in 2002, but there was no significant difference, and the yield grade index
was high in 2001 and low in 2017. In steers, the carcass weight was
significantly high in 2014 and low in 2006, but there were no clear trends.
The eye muscle area was significantly high in 2007 and low in 2006. The
backfat thickness was significantly thin in 2009, the marbling score was high
in 2008, and the yield grade index was significantly high in 2007.

The effects of the season of birth are as follows. In cows, the carcass
weight, eye muscle area, and marbling score were high in the spring. The
backfat thickness was thin in the summer and significantly thick in the
spring. The vyield grade index was significantly high in the summer. In
steers, the carcass weight and marbling score were high in the summer, but
there was no difference. The backfat thickness was thick in the spring, and
eye muscle area was significantly high in the spring. The yield grade index
was higher in the autumn, but there was no significant difference.

The effects of the year of slaughter are as follows. In cows, the carcass
weight, eye muscle area, and marbling score were high in 2013, and backfat
thickness were low in 2011, and yield grade index were high in 2011. In

steers, the carcass weight and backfat thickness were significantly high in



2017, eye muscle area was high in 2011, and marbling score was high in
2009, and yield grade index was high in 2010, there was no clear direction.

The effects of the age of slaughter are as follows. In cows, the carcass
weight, eye muscle area and marbling score were high in 71 and 80 months,
backfat thickness was significantly low in 141 and 150 months, and yield
grade index was significantly high. In steers, the carcass weight and eye
muscle area were significantly high in 51 months, marbling score and backfat
thickness were slightly higher in 50 months, and yield grade index was low,
there was no clear direction.

The effects of the registration classification are as follows. In cows, the
registration was somewhat higher in carcass weight and backfat thickness,
and the inferior registration was somewhat higher in eye muscle area and
marbling score, yield grade index, but there was no significant difference. In
steers, the inferior registration was somewhat high in carcass weight, eye
muscle area, marbling score, and yield grade index. The backfat thickness
was somewhat thin in inferior registration, but there was no difference.

In cows, the correlation between the carcass weight and eye muscle area,
backfat thickness, marbling score, yield grade index were 0.759, 0.586, 0.206,
and -0.538, respectively. The correlation between the eye muscle area and
backfat thickness, marbling score, yield grade index were 0.402, 0.281, and -
0.250, respectively. The correlation between backfat thickness and marbling
score, yield grade index were 0.191, and -0.895, respectively. The correlation
between marbling score and yield grade index were -0.135. In steers, the
correlation between the carcass weight and eye muscle area, backfat
thickness, marbling score, yield grade index were 0575, 0.455, 0.084, and
-0.487, respectively. The correlation between the eye muscle area and backfat
thickness, marbling score, yield grade index were 0.121, 0.291, and 0.014,
respectively. The correlation between backfat thickness and marbling score,

yield grade index were 0.013, and -0.936, respectively. The correlation

_Vi_



between marbling score and yield grade index were 0.079.

The general performance of the major carcass traits and final meat grade
of Jeju Black Cattle were generally low, and some carcass traits showed the
influence of environmental factors such as sex, season of birth, but there was
no clear direction. However, the data used in this study were insufficient,
continuous data accumulation and additional research are needed for accurate
analysis. Currently, the size of the Jeju Black Cattle group is remarkably
small, so there is a limit to the selection of excellent species, and it is
impossible to improve all traits in a short period because one generation is
long. In order to have a positive effect on the increase in farm income by
improving the quality of Jeju Black Cattle, it is necessary to first determine
the carcass traits to be improved and prepare a plan for improvement through

step—by-step goal.

- vii -
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4.0.20.00] 11, 4+ 515.8421.4kg, 9.842.3mm, 98.3+4.0cif, 65.7+1.3 R 1.0+0.0, A
Al-§-5 468.8+19.0kg, 20.8+1.5mm, 87.8+2.5ci, 58.6+1.2 % 6.8+1.30% EA|lF
Ta7F daryg mokoy AAS-oks FoAd Aolrk AL, SARTFAE
27F AAGY darT dAe] ekstout wiHATEHE A2 Fo K Aot §l
o FWALIE S AAS7E FoH o2 kil Balskglth

SAEFAREA202D)S 2020d A=olA =S¥ gk 762749F, A4

55483, =% 72191F M FFE EATE, SALTFA, sATGHA 2 2

360.2kg, 13.9mm, 84.8crt ¥ 4.50]31, ¢ Z+7b 438.4kg, 5.6um, 92.8cr X 1.4, A
Al 247 447.4kg, 13.5mm, 95.0ct % 592}l R astith H S 9-o A QA
8206, 4 1,603F, 71419 62,3822 AW =ATE, AT, sAEHA

9 YA =S AV A3 obAhE ZbzE 377.8kg, 7.2mm, 71.5cr 2 1.80] 1L, ¢

B>
rr
mA
A
N
(@)
}—A
]
~
.

w
o
=

=

o0
w
o
(‘J

2 1.0, AMS-= 2+7F 429.1kg, 7.4mm, 72.9crt 2



2) 2AUE 2 2AAEY £

F<7F 71k o] tie AAdE AR, A(2008)0] A=
G THAIINE S5 198379 =AT, AT EHA, SANFAE 19934

B 2000 7bA] AR AR A 1993l = Zh2E 331.75+36.72kg,

rot
o
rx

o
—_
N

75.89+6.54crt, 10.41£3.95mne] 2L, 20059l zhzb 413.44+3752kg, 89.87+9.55c¢r,
11.66+4.62m= 200590 =Ag /HAZE vh& del B3] fFofHom =qkton,
EFAAEEZE Bol 2T MAY =AF, MHgIaddy 2 SAYFAC 7}
7} 409.48+3651kg, 89.20+9.12crt % 11.39+4.33m= E} Alde] Hlsle] foH oz
= vebgttz ®Rasgdh 7 52008) 0] AASe =AF 2@ APFA H
AR F45 sl @5 520079 AR BATs 2AR A7s A49n
™, 19959 330.6+28.3kge] a2, 2005 ol &= 413.4+375kg & 2 37.5kg% 7
AAE7E Aol wep xel7h ki slem, FAAEE EAFES Be
410.9+375kg, &< 3889+40.1kg, 7He& 343.3+33.7kg, 7S 337.3+36.9kge]
Zta ®ask el

A(2012)2 @99 wA 2 AFFH FRARS FAelA 20039 FE 20093 7}
A EA% - 16179 =AT, AFIGAA], SHARE, SARTFAE =4
deEdE A A3 200392 7H7E 359.11+30.64kg, 80.78+11.05cr, 4.89+1.96,
14.33+6.56mm°] 12, 20091-< 395.80+45.99kg, 87.60+10.28cr, 5.33+1.50, 13.13+4.07
m=z E=AF, G EHA 2@ YA EE 20099 S8 AEe] e
FAA o Hgte] FoA o R A YEya, SAMFZE 20036l Efold A
A7 Ekvha Bustgh e FAAEE
T, TANTA A A7, A f Sl SN EE JHel
olvt JWA7} z+z} 375.69+49.60kg, 83.58+11.19cr, 5.00+2.32% ki, A W
= A5 eold AV 13.71+7.70mm=E 7+ =Shvka W a3k

—.~
D
£
e

T AAMS 2612979 =AF A i AR} FAAAY] g5 A
7] 98 Ao A 5(2012)0] =AZ, WA ATHHEE, SXMEA 2D 2

A

!

& 2AeE AnE Ao R, 20089 E2 77t 414.05+1.73kg, 12.17£0.20
mn, 89.64+0.39crf 2 5.38+0.08°] i, 2008 7} ZH7F 411.5041.00kg, 12.05+0.12



mn, 88.40+0.23crt % 523+0.04, 2009¢ & ZHZb 416.35+0.79kg, 13.23+0.09mm,
89.31£0.18cr % 5.36+0.03, 20099 7F&< ZH2zb 410.79+0.95kg, 12.70+0.11mm,
88.87+0.21crr B 546+0.04% =AT, SAWFA 2 wiHFIEAZA o I =AY
AR Za= o] 7hERY A4 ¢ 2 Aow eyt Busii. §
¢ ZAFEAE ol B akle] wA= Gl e Aol A ©](2018)7F 2008
FE 20129704 A gy FobA] T617TFe EAlT, MAAIOHA, A
A ® WA EE AR Ad, 20081 ZH7; 398.46+58.65kg, 88.74+10.52
132744.95mm 3 557x1.95% =AF, wiFAIdE A B AT EsE A9
b A s foldor wual Basklvh T3 SAAEY] gdeM EAT
o] 5ol 410.45+59.87kgol i, 75 405.88+55.18kg o= oA o= o] 7}
om, WA AHANR FHAREE FAALA BE FolH Aol gl
o moll ZHZF 91.34#12.10cm, 5.31+2.08% 714 =41 Ao 7|9 dEgo
Aste] Foll 2% JHAIEol B2 Aol e Aol wuha Bk
AR e FAAEE BHE dotrR 7] flste] o] (2021)7F T A

229,640F ¢ =AF, SAFA, A FTEH A D WAL ES AR 23S

H

¢

fass
A

32

o

f

HAH R, Fodle ZH7) 440.34+51.76kg, 14.69+5.76mm, 93.39+12.07cri 2 5.45+1.92
ola, of Fell&= 77t 437.25451.48kg, 14.25+5.60mm, 92.83+12.00cr % 5.31+1.940]

m, 7b&el= 7h7b 435.18+49.70kg, 14.24+5.46mm, 92.95+11.79cr X 5.26+1.93, 7
o= 247 436.06£50.49kg, 14.42£554m, 93.27+12.06cr 2 5.48+1.930]2til W
astglow, EATY SARTFAS well 4 ANAEe] v Addl w8
ofos i, MHAZTEUAL F Al AR MAE] A5 Tkl
Holdt /ASEG =RAR F3 AL, 453 7hE e foH Aol fldle
H, WAL EE Asel 4% AAES0l vE Ad ST A Sl V&) #2
How Eohtta Bt
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) =5dx9 2

5 (2007)2 20009 =H-E 20059 7h4] ESE g 428812 9] ESdn
AR A 20002 7t

+7)

SAF, AFTEAN, SALEA L TWAYES

—

7} 324.22+0.145kg, 76.34+0.033cr, 7.29+0.013mn 2 2.74+0.006°] 2L, 2002

N

—

340.75£0.180kg, 79.25+0.040cit, 8.66+0.017mm 2 3.02+0.008, 20051 7Z}7]
356.02+0.169kg, 80.89+0.038cw, 9.39+0.016mn 2 4.09+0.007= thF-to] Z=Ad 2
A mEHAEsh Aol wek foHel Aelk Addrku wusgon, 4

_4

ol

(2010)¢] &H9- 2295479 =W TAF wHdIdA s, SANFA 2
WA EE A A3E A9 HEW) 200592 747 357.42+0.688kg, 81.07+0.153
crf, 10.25£0.075mm % 4.02+£0.029°] 11, 2009112 Z+7 384.60+0.868kg, 87.00+0.193

al
o, 12.76+0.095mm 2 4.28+0.036C.2 =ZFJX7} Aol wel “ATE S8
o wiHFIHHAL Yol &

9 AAG AFel vAE =AFZAY VRS BHeE 4
(2017)0] 3+ AAS- 35147F 9 =Fdrd SANTFA, wHF I
= 9 SUWANEE 2ARRE 23 2010842 ZHZE 13.27+0.065mm, 89.14+0.144cr,
417.16£0.641kg 2 5.35+0.027°] 3, 20133 ZtZ} 12.04+0.194mm, 87.56+0.426cr,
41997+1.901kg 2 527+0.081°19, 20159 Z+2zF 12.96+0.077mm, 91.77+0.168cr,
432.75+0.751kg 2 5.62+0.0322 2013l SALFA7E FH oz gigta, T

;WA E 2 oA gE A 20159 oA oR =gt KB aEyl

G =AEAY fFHRs 2 AYgE FAC v 89 24 ATelAM A

ol

(2020001 7% oFA B AAE 17910659 =S5dEd =AF, SAEFA, w3
Fodddq ¥ SWAREE AR dyE dyeRd, 2015de 47
386.68+0.52kg, 12.79+0.05mm, 87.25+0.12cr % 4.91£0.02¢]a1, 20171 72t
398.03+0.46kg, 13.24+0.05mm, 87.67+0.11ct’ % 506+0.02, 201911 77}
405.54+0.74kg, 13.31£0.08mm, 90.11+0.17crt 2 5.28+0.03&. = vl e H 4, E A
T B WA= AHFHor JiEE o] 201949 7MY mten, SANFALE

b SA90D wastg

N
t
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H) =599 13

Kirkland 5(2007)> Norwegian Red% 45 485¢#H} 6104 =53}
of EAF, SAWNTFA 2 SATGHAS ZAG A¥, 486U H > 7H7t 278.8kg
2.4mm 2 55.6cnfe] 3L, 6109 2 Z+7} 344.3kg, 4.4m 2 61.6crEtal HA1sES o
Ito 5(2010) 78F¢] Purunad 45 187/1E% % 2470 L 3o =53t v &%
<o =AFEAN AA 24 55 AR A3 2EAS, SARTEA, WA
gHd A ETE 187N E S ZFZ) 249.0kg, 3.82mm, 66.2cr, 5.02¢]3L, 2471<¥
W2 Zhzy 252.5kg, 3.11mm, 70.9cm, 4.742}3x R 1t Nogalski 5 (2018)2
CharolaisxHolstein-Friesian& & 15719 # 2 187/ L @A E=535to] A T2 H)
HAodAAs 2Ae A¥ 157198 217 268.0kg, 826l ™, 1871 HU#H &
Zy7} 316.7kg, 93.6cnetal X a1k T

G aEs ANE AT AR Fetd R AAE ATelA A S(2002)0] A
55 dEFeod Jde WeATs =AM 2, 24709 & 321.6+26.6kg o] L
4#E 391.1+3H.8kgo 2 FdtdHo] F4E YA
o] F7letdvtal Haustdoen, H F(2005) AAl -9 wigAs AA
TDN 53 =5dgo] gk AolA g AAF 90FY =5dFe e =

AF, sAEHA

(N
[@))
N
-
i
rlo
w
[@))
w
o
+
w
~
o
~
)
DN
(0/0]
N
-

384.93+31.93kg, 87.27+850cw, 8.20+2.78mm % 591+1.320]31, 287WL& > 77t
453.67+34.94kg, 91.33+£7.52crt, 12.60+4.70mm % 537+x1.61°]H, 317/1Ld=E & 77}
497.80+38.80kg, 108.73+11.07cnf, 15.07+4.83um % 6.74+0.92¢}31 R 313} Th

F9 52209 AW EAFAe] U =HUHY ZHE BHE ATA

MQ005)E it BE FAolA folme Aelrt g9, 5 7
FYAFE FH Folvt gllot, MAFTHUATN} THAPEE folHe
2 Ael7t glom, Aol MAGTRRA I} FARFAL 264D H AN 28

NG Abolol 744 A vhebgrow], SulAgEE 28 ol dolA freld e



Zkzy 58+42.1mm, 73.5+7.5cr, 292.1+30.1kg % 2.0%0.

:l:?@
©

59+2.5mm, 74.9+9.8cr, 321.6+33.1kg % 2.7+0.9, 2871
81.7#10.5cm, 369.3+332kg ¥ 34+1.1, 307HE &> ZH7F 10.1+4.8mm, 84.1+8.7crf,
391.8+352kg % 4.1+08% Z=3IAI717F =oldaE BE PFHo] FojHorE FUt
sFlvhal B a1sel
gh-o] AA 7 9 =S wE vSsE vl Aol A F(201D)e]
FHEEGAM Feg % 4 18FE AA vl F 267149, 2870€ =, 30
NPl 654 =Feto] YEAT, AT, AT Edy, SFA+ R
A¥, 267049®HS 77t 401.50+18.40kg,  11.50+1.14mm,
85.83+3.87ci, 65.74+1.46 R 3.33+0.33¢]1L, 287H¥=H > A7 422.40+14.90kg,

—

10.20+1.48mm,  100.80+3.57cr, 68.00£1.51 % 3.86+0.46, 30/H¥H> 727
432.00+8.88kg, 12.50+1.68mm, 98.83+3.15cif, 70.72+2.96 2 4.00+0.29% H]5 7|7t
E5dde] dojdas EATe] ¢ wdna Basiiit & 5(2013)°]
AAF9 ExdEd gAS A5l A FshA71E A8 97 Al A
257N ol A 38N E = Atolo] gy 1724979 =FARE XA AI3E AT

593, BAF, SAYEA, SARA, SWARE R S5 FiE

ol

FFAAE 27F 940.4+73.009, 437.0£48.70kg, 12.1+4.32mn, 90.3£9.51cr, 5.7+1.86
513432302 SUIAHEE ALt dA Aol L5 3H AF7E AA
2 Z=EA7IE Agsfor ghrhal B asglth

AFmA ol A AbSE gk EAGA ARE ol&std =5dd 9 dAFEY

A sH(2016)0] &% 1592159 wAlZF, WA ALH A S
A, SUAEE 9 SFAFE 2AGE 495 AHEW 27099 olste 7h7t
396.59+1.08kg, 88.54+0.26cr, 11.31+0.11mm, 4.98+0.04 2 66.36+0.08°] 1, 347] ¥ &
o] A2 Zh7b 426.24+1.19kg, 92.02+0.28cr, 12.87+0.12mm, 5.55+0.05 2 65.10+0.09
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2 ZAlT Mg EEd e Ay oA fFelrer wgkon, SAY
FA R FEA T 200EE ofstel M wetar, A =S 3070 L8 o]l A
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0.238¢]8taL H

o

T

A Al 2F A
- 14 -

Al

=2
[}

.
a-

I

A

-
a
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[e)

#2013, -0.93, WA
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A
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oF &5 AAS 12,439F 9]

1
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Table 1. Number of records by environmental factors in Jeju Black Cattle

COW
Year Season Year Age Registration
of No. of No. of No. of No. No.
birth birth slaughter slaughter classification
<2001 3 Spring 97 2010 3 <30 4 Registered 199
2002 3 Summer 64 2011 2 31-40 44 Inferior Registered 93
2003 6 Fall 85 2012 5 41-50 34 Pre Registered 40
2004 12 Winter 86 2013 9 51-60 26
2005 10 2014 15 61-70 38
2006 14 2015 16 71-80 28
2007 26 2016 28 81-90 29
2008 11 2017 30 91-100 26
2009 24 2018 47 101-110 18
2010 30 2019 77 111-120 18
2011 32 2020 83 121-130 18
2012 38 2021 17 131-140 15
2013 27 141-150 10
2014 22 >151 24
2015 31
2016 22
2017 17
2018 4
Total 332 332 332 332 332

No. = Number of observation.

Note : Pre Registered was excluded from the analysis.
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Table 2. Number of records by environmental factors in Jeju Black Cattle

steer
Year Season Year Age Registration
of No. of No. of No. of No. No.
birth birth slaughter slaughter classification
2006 11 Spring 114 2009 9 <28 4 Registered 365
2007 14 Summer 62 2010 10 29 3 Inferior Registered 58
2008 5 Fall 166 2011 7 30 6 Pre Registered 18
2009 13 Winter 99 2012 11 31 6
2010 29 2013 26 32 10
2011 32 2014 33 33 20
2012 67 2015 51 34 33
2013 33 2016 51 35 39
2014 55 2017 51 36 55
2015 55 2018 43 37 36
2016 60 2019 73 38 35
2017 47 2020 40 39 38
2018 20 2021 36 40 30
41 21
42 23
43 19
44 23
45 12
46 3
47 6
48 8
49 3
50 2
>51 6
Total 441 441 441 441 441

No. = Number of observation.

Note : Pre Registered was excluded from the analysis.
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FEAT = 68184 - [0.625 x A LA (nm)]+[0.130 x H) FH &L A

(cnf)]-[0.024 x =A| 5 F(ke)]

20194 129 o] FHE = Ao wWE FAAS AL Agsgon, 9 o
AT 61.830]7%2 AT, 59.70014+-H 61.837 %2 BEw, 59.707| v Cs w2

8
2 AT FaE 6845014 AT H, 66320174 FH 68451 W Be,
-
H

A SHA G = [6.90137 - 09446 x SALFA(mn) + 0.31805 x v &%
A A (o) + 054952 x EAF=H(ke)] + EA5F ZFke)

x 100

S SEAS5 = [020103 - 218525 x SAWTFA (mn) + 0.29275 x H]H
A2 H A (o) + 064099 x TAZ(kg)] + EAFH

(kg) x 100
AN S = [11.06398 - 1.25149 x A BF(um) + 0.28293 x i

Ag i (er) + 056781 x EAF (k)] + =A
%_

ZF(kg) x 100
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Table 3. General means and standard deviations(SD) for carcass traits in Jeju

Black Cattle

Carcass traits”

CWT(kg) EMA (cnf) BET (mm) MS YGi

Mean+SD 341.41+66.09 74.57+10.98 15.78+7.78 3.13+1.89 62.50+4.94
Max 565 119 55 9 74.71
Min 168 32 2 1 39.71

D CWT=Carcass weight; EMA=Eye muscle area; BFT=Backfat thickness; MS=Marbling score;
YGi=Yield grade index.

AFEE ha, T2 2 AAS & 81379 =ATS 341.41+66.09g, w17
THHRAL 74571098, SAWFAE 15.78+7.78m, LA EE 313+1.89,
A FE 625024947 HERST AFEol dE APdATE glo] B FFe
Ais AW EY, Sakata 5(2004)°] Hug dE F¢ 618F9 EAT
408+58.4kg ¥} HlaLste] uvkgkom o] (2013)7F K% B §HTHl WA= a2l
g Aol AEA e ¢ 226017 =AF, WAL EEA, FALF,

SRR E 2 SZFAFE 27 382.99+65.93kg, 84.32+11.82crf, 12.73+5.55mm,

4794211 2 65.22+3998Fx W w3 wle} wlastH SAWFAE © T4, o
2 EAYEde BF Be HeS Bt
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Table 4, Table 5 % Table 6] A A3+ v}e} 2},

Table 4. Quality grade and yield grade in Jeju Black Cattle cow

Yield Quality Grade
Total
Grade 1++ 1+ 1 2 3 oG
A 1 2 3
(0.30%) (0.60%) (0.90%)
B 2 10 43 63 118
(0.60%) (3.01%) (12.95%)  (18.98%) (35.54%)
c 4 24 75 106 209
(1.21%) (7.23%) (22.59%)  (31.93%) (62.96%)
2 2
oG
(0.60%) (0.60%)
Total 6 4 119 171 2 332
o (181%)  (1024%) (3584%) (5151%)  (0.60%) (100%)
Y 0G=0ut of grade
Table 5. Quality grade and yield grade in Jeju Black Cattle bull
Yield Quality Grade
Total
Grade 1++ 1+ 1 2 3 oG"
A 19 19
(47.50%) (47.50%)
B 15 15
(37.50%) (37.50%)
1 1
C
(2.50%) (2.50%)
5 5
oG
(12.50%) (12.50%)
1 34 5 40
Total
(2.50%) (85.00%)  (12.50%) (100%)

D 0G=0ut of grade.
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Table 6. Quality grade and yield grade in Jeju Black Cattle steer

Yield Quality Grade
Total
Grade 1++ 1+ 1 2 3 oGV
A 1 5 8 5 19
(0.23%) (1.13%) (1.82%) (1.13%) (4.31%)
B 9 43 54 79 13 198
(2.04%) (9.75%)  (12.25%)  (17.91%) (2.95%) (44.90%)
C 4 39 79 91 11 224
(0.91%) (8.84%) (1791%)  (20.64%) (2.49%) (50.79%)
oG
Total 14 87 141 175 24 441
o (3.18%)  (19.72%) (31.98%) (39.68%)  (5.44%) (100%)

D 0G=0ut of grade.
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Table 7. Overall means and standard deviations(SD) for carcass traits by sex

in Jeju Black Cattle

Carcass traits”
Sex No.V

CWT(kg) EMA (crf) BFT (mm) MS YGi

Cow 332 290.32+51.21¢  70.71+12.25P 17.25+8.68? 2.25+1.40"  61.96+4.98"

Bull 40 333.55+38.04"  77.68+10.68" 3.98+2.88" 1.10+0.63¢ 70.77+2.58

Steer 441 380.60+£49.45*  77.20+£8.97* 15.75+6.33% 3.99+1.85*  62.164.40"

U No=Number of observations.
Y CWT=Carcass weight; EMA=Eye muscle area; BFT=Backfat thickness; MS=Marbling score;
YGi=Yield grade index.

Note : Means with the same letter are not significantly different at P<0.05.
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Table 8. Overall means and standard deviations(SD) for carcass traits by

yvear of birth in Jeju Black Cattle cow

Carcass traits”

YbY  No.”
CWT(kg) EMA (cr) BFT (mm) MS YGi
<2001 3 262.34+14.19"¢  63.34+4.17*  10.67+£352°> 1.67+0.58"  66.68+2.42°
2002 3 301.34£64.05  77.67+10.12* 19.00£60.00® 3.00£1.00° 62.40%3.42%
2003 6 267.50+21.43>7  70.00+6.61"  21.00+14.76* 2.34+151* 60.97+9.56"¢
2004 12 221.75+£33.26%  53.84+11.02°  10.92+4.36"  1.50+£1.25* 65.76+2.68%
2005 10 253.30£29.10¢¢  63.40+18.91"  11.60+4.95°  1.70£1.06* 64.75+4.76%*
2006 14 270.65£52.62*  63.29£13.85"  13.50+8.54®  2.65+1.50* 64.01+5.57%
2007 26 292.93+62.80"  70.16£13.55® 17.54+12.84® 254+1.95% 62.79+6.36"
2008 11 295.37+£49.58%  70.82+12.51® 19.28+10.63® 2.46+1.76° 61.57+5.09"
2009 24 299.25+62.98"  71.30+14.42"° 17.38+8.96®  2.21+1.45* 61.99+4.52>
2010 30  295.54+41.36™ 7257+12.75® 15.97+7.60 1.87+1.01* 62.96+5.17%
2011 32 293.44+46.91%  71.82+10.71% 18.19+6.40  2.07+1.44% 61.14+4.18>
2012 38 285.66+48.96%° 7256+11.55® 19.22+10.6®  2.27+1.33* 61.50+5.85"
2013 27 285.97+37.97"™  71.56+10.74® 18.30+9.55® 2.75+1.71° 61.44+5.63"
2014 22 308.50+43.66°  71.96+8.37  18.55+6.69®  2.28+1.04* 61.08+4.08>
2015 31  301.65+54.02  72.71+11.44™ 17.26+6.21™ 2.49+1.57* 61.49+3.90"
2016 22 301.00+53.62%  73.19+11.85% 16.73+6.84"  2.00+1.20° 61.33+3.67>
2017 17 303.00£34.21%*  72.00+5.10°  18.48+6.92® 2.24+0.76° 59.17+2.41¢
2018 4 329.00495.90*  79.00£10.04* 19.75+10.63 1.75+0.96" 59.91+4.36%

V' Yb = Year of birth, ¥ No=Number of observations.

¥ CWT=Carcass weight; EMA=Eye muscle area; BFT=Backfat thickness; MS=Marbling score;

YGi=Yield grade index.

Note : Means with the same letter are not significantly different at P<0.05.
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Table 9. Overall means and standard deviations(SD) for carcass traits by

year of birth in Jeju Black Cattle steer

Carcass traits®

YbY  No?

CWT(kg) EMA (cr) BET(mm) MS YGi
2006 11 350.46+43.89"  71.82+7.03"  13.64+6.22°  500+2.24*  63.82+4.11%™
2007 14 357.43+25.09°  79.36+7.58° 12.93+4.90° 3.86+1. 714" 65.07+3.12
2008 5 399.80+61.59*  77.40+8.09"  18.60+8.24% 5.80+1.10% 60.25+5.75
2009 13 373.08+46.98" 75544859  1254+7.48°  4.00+1.88cd 64.45+5.15%
2010 29  376.69+45.19"  78.69+7.43*  13.63£557™ 5.18+1.63% 64.09+3.582>
2011 32 381.82+42.64*® 76.50+7.61%"  15.29+6.25%¢  4.22+1.76°% 626544 473cdet
2012 67  374.80+42.47  77.59+7.29%  14.81+5.19%¢  471+1.68>¢  63.24+3.60%d
2013 33 380.79+49.29%"  78.64+11.55% 16.79+8.03%¢  491+1.59%°  62.01+6.14df
2014 55 401.77+54.63°  74.97+9.58"  18.57+6.46° 3.11£1.75% 59.93+4.52°
2015 55  396.39+43.49°  79.28+9.07*  17.59+6.85" = 4.22+1.94>%  §1.22+4,90%
2016 60  373.90+4851%  76.42+9.05" 15124537  3.00+1.51°"  63.03+4.23%c
2017 47  379.71+#58.90®  78.20+9.88"  16.11+5.31?°  3.54+1.49%! 60.50+2.120f
2018 20  356.90+56.04" 75.40+10.15"  13.65+7.22" 2.75+1.45' 61.32+2.4(¢%!

V' Yb = Year of birth, ¥ No=Number of observations.

¥ CWT=Carcass weight; EMA=Eye muscle area; BFT=Backfat thickness; MS=Marbling score;

YGi=Yield grade index.

Note : Means with the same letter are not significantly different at P<0.05.
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Table 10. Overall means and standard deviations(SD) for carcass traits by

sex and season of birth in Jeju Black Cattle

Carcass traits”

Sex Season”  No.?
CWT(kg) EMA((cr) BFT (mm) MS YGi

Cow  Spring 97  297.42+51.65" 7225+12.07° 19.09+10.60° 2.42+1.55%  60.75+5.72°
Summer 64  290.11£46.42% 7054+12.31°  15.68+626°  2.10+1.42%  63.04+4.04°

Fall 8  291.06+4952* 70.76+10.20" 17.33+862"  229+1.25" 61964503

Winter 86  281.74+5519% 69.05+14.10°  16.26+756"  2.12+1.37°  62.51+4.44°

Steer  Spring 114  385.61+46.98* 78.69+9.65"  1657+651"  4.14+1.87" 61.65+4.55"
Summer 62  389.80£39.61° 77.89+8.34™  1578+571°  4.34+2.02" 62.24+3.98"

Fall 166  368.69+48.48"  76.05+9.05°  15.08+6.40°  3.80+1.84°> 62.65+4.39°

Winter 99 389.06£55.74* 76.99+822%"  1590+6.35"  3.90+1.69° 61.88+4.45"

U Season = Season of birth, ¥ No=Number of observations.

¥ CWT=Carcass weight; EMA=Eye muscle area; BFT=Backfat thickness; MS=Marbling score;
YGi=Yield grade index.

Note : Means with the same letter are not significantly different at P<0.05.

AFES gtrel FAAAC B 57E 2% 43
ol gl JNAIZE Z2 297.42+51.65kg, 72.25+12.07cr,
2.42¢155% 714 wokon} e A wa) fo4 Aol AT FAUF
A= o2l elolt A7t 1568+626m= 743 fgkort, ALl otk s
folHow Aoy gom, ol Holt A7} 19.0941060m% 94 0% F
27 GEt §FA5FE o Bl ol AA7F 6304:4.04% ol Hlolyt )

WH, A

rr

_32_



o] 60.755. 728t folH o g Eokoh ALl "ol siAle foH < Aol
UERUA] gk gttt

AFES A2 SAAd me a35 243 29 =AFS o8 H
o}t A7} 380.80+39.61kg & 7}So] Elolw A 9] EAF 368.69+48.48kg K.
o fFeFor oy e Addes AelE HolA Frh wiFHFIdH A
ol Bl HAI7E 78.69+9.65cn = ZHEoll Eiol ZHA| e 76.05+9.05cm K.t 2]
Ao et SANFAE Fol "Heold AV 1657+651m= vhAh FALL S
U te Addes foAd Aolg HolA @tk FUWAMEE o5 Hold
MAZE 4.342£2.025% 7FSell Blojd JHAle] 380+1.84Htt Fo]Ho=m Eokow,
SHAFE M Hold AT 6265:4.39% =kort thE A Ho] uls 9
2l o= glsith
22016)2> =AF, WAGgIEHA 9 FWARETE Fel eold siAeA
7+ 420.53kg, 91.48cr 2 5612 fFroldor Egtu, SAWNFAE B3 AL
gl AMAZE Z47F 12.69mm, 1254m= B} Aol ol AR fojH oz
wokow, §FAFE ALl Hold MAVE 664302 FoHor vrgita W
sk, AFES dholAM Bl ol AMATE EAF, wMHGIEHA,
AEA B WAL= EF Al ol A BT 2A yERd vkl n] =9
BEFE BATh o= A (20070 B shSol Eojdk Folxo] g7 mae|

)
)

off

4]

ek Ao A Fol Blold JMAZE Aol =k ThEel "old JiATE
AL "ol wWektty B sk vlel o] ZAAIA e vl AAES v A=

714

=

Aol W% F A

ftlo

Lo

oflt

Aol = P

i

=1 Ao AR,

_33_



4)

Table 11. Overall means and standard deviations(SD) for carcass traits by

year of slaughter in Jeju Black Cattle cow

Carcass traits”

YsV No.?
CWT(kg) EMA (cr) BFT (nm) MS YGi

2010 3 258.34+40.28% 74.34+3.22% 12.67£2.31*  2.67+2.09®  66.96+2.13?
2011 2 270.00+11.32% 73.50+3.54% 10.50+0.71° 1.50+0.71° 67.93+0.63%
2012 ) 226.40+62.90" 54.00+£12.31¢ 10.80+3.71° 2.20+1.79%  66.25+2.31%
2013 9 307.78+43.93* 78.78+12.86% 15.23+9.61% 3.45+1.88%  64.75+6.77%
2014 15 274.60+81.08% 66.00+18.45" 13.47+5.91° 1.80+1.15"  64.99+3.52%
2015 16 286.07+42.55*  69.82+12.92%  16.07+11.5* 2.63+1.67* 63.59+7.28%¢
2016 28 274.15£52.98®%  65.79+12.40° 14.04£7.21*  2.08+1.28®> 64.61+4.53%
2017 30 277.97+39.00% 66.17+9.91° 15.10£6.97% 2.37+1.76%  63.91+4.75%¢
2018 47 287.43+46.61% 70.35+9.40%" 16.98£6.99*  2.20+1.16*°> 63.05+4.70%¢
2019 7 302.69+49.11¢ 72.60£11.11®  19.50+8.23% 2.33+1.35%  60.95+5.27>
2020 83 296.85+49.80*  72.46+12.80®  18.54+9.90*  2.02+1.26®  59.43+3.04°
2021 17 294.30+£55.23% 75.36£11.06®> 19.59+10.42* 2.59+1.77%  59.44+3.37°

V' Ys = Year of slaughter, ? No=Number of observations.

¥ CWT=Carcass weight; EMA=Eye muscle area; BFT=Backfat thickness; MS=Marbling score;

YGi=Yield grade index.

Note :

Means with the same letter are not significantly different at P<0.05.
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Table 12. Overall means and standard deviations(SD) for carcass traits by

year of slaughter in Jeju Black Cattle steer

Carcass traits”

Ys?  No?
CWT(kg) EMA (crr) BFT(mm) MS YGi

2009 9 352.56£46.58¢  70.89+5.61°  14.78+6.31°™¢  567+1.88*  62.93£4.03™¢
2010 10 350.30£26.181  76.40+7.42*  11.00+4.67¢  3.50+1.91%"  66.06+2.99°
2011 7 357.86+28.81¢0  82.43+7.33%  14.29+4.28™  4.29+1.80™% 64.61+2.93"
2012 11 382.73+46.74®  77.19£6.53  13.91+7.36°)  4.82+1.61*° 63.57+5.32%
2013 26 378.66+46.00™¢  78.70+8.12"  14.08+6.92° = 5.08+1.75"  63.76+4.49%
2014 33 369.88+43.66™¢  76.00+7.83"  13.76+4.35°0  4.58+1.81%¢ 63.81+3.20®"
2015 51 390.18438.87%  78.71+9.07*  15.22+5.92°°  4.61+1.73"  62.77+4.27"4
2016 51  365.55+49.38™¢  77.89+7.63"  14.89+5.85"1 4.59+1.74™  63.46+4.10"
2017 51 400.75+52.37¢  73.75+10.20*  19.02%6.90°  3.44%1.71%f  59.50+4.83¢
2018 43 3975244351  78.47+9.84®  18.66+7.36®  4.07+2.11°f  50.42+5.37%
2019 73 375.10+45.86%™¢ 76594836  15.58%6.10°*  3.16+1.46%  62.93+4.51>d
2020 40  379.43+56.49%  78.60+9.76®  15.13+4.11%°4  3.70+1.79°"  60.84+1.80%¢
2021 36 382.48+64.67%¢ 77.95+10.21* 16.03+7.10°*  2.98+1.45"  60.39+2.42%

V' Ys = Year of slaughter, ? No=Number of observations.

¥ CWT=Carcass weight; EMA=Eye muscle area; BFT=Backfat thickness; MS=Marbling score;

YGi=Yield grade index.

Note : Means with the same letter are not significantly different at P<0.05.
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Table 13. Overall means and standard deviations(SD) for carcass traits by

age of slaughter in Jeju Black Cattle cow

Carcass traits®

AsY  No?
CWT(kg) EMA (crr) BFT(mm) MS YGi

<30 4 222.25+51.12¢  58.00+14.36%  13.50+9.15"  1.25+0.50" 63.88+5.11%
31-40 44 296.69+47.82%"  71.71+8.14™  17.12+7.04*®  2.35+£0.99"" 61.89+4.45"
41-50 34 300.39+54.96° 69.80+11.81**  15.62+5.89%  2.27+1.43*® 62.27+3.60%
51-60 26 292.12+61.58"  72.04+1549"  15.12+5.34"  2.24+1.61*" 63.35+3.65"
61-70 38 282.24+4321%™ 69.35+11.52*  16.77+8.26™  2.24+1.41% 62.61+5.19%
71-80 28  313.33+36.94*  76.90+7.93? 19.61+9.51*>  2.83+1.59* 60.88+6.00*
81-90 29 302.00£52.70*  74.80+11.53" = 20.94+9.82°  2.18+1.29"" 60.47+6.12%
91-100 26  297.93+49.78*  73.58+11.31°  15.89+6.47%"  2.31£1.47* 62.98+4.90%
101-110 18 281.34+44.67%  70.50+9.97*  18.34+11.38"" 2.34+1.85® 61.57+5.31%
111-120 18 292.73+40.13*  72.67+8.11*  17.56+4.61°" 2.00£1.46™ 61.02+3.53"
121-130 18 300.50+47.66°  74.73£12.75"  18.62+8.37*  2.62+1.69* 61.00+4.72®
131-140 15 282.00+60.01*  67.47+13.13*  20.47+11.04* 1.87+1.00°* 60.35+4.75"
141-150 10 244.00448.17°  55.00+12.17¢  12.70£12.84> 1.40+1.27" 64.18+7.75
>151 24 259.17+48.78™  61.96x15.19%  15.55+12.65 1.96+1.24°" 62.48+5.28%

UV As = Age of slaughter (month), ? No=Number of observations.

¥ CWT=Carcass weight; EMA=Eye muscle area; BFT=Backfat thickness; MS=Marbling score;

YGi=Yield grade index.

Note :
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Table 14. Overall means and standard deviations(SD) for carcass traits by

age of slaughter in Jeju Black Cattle steer

Carcass traits”

As?  No?
CWT(kg) EMA (cr) BFT (mm) MS YGi

<28 4 308.00+58.63%"  69.50+12.72> 9.75+4.12f 3.25+3.21°  64.89+3.25%
29 3 282.00£5557"  67.00£10.54 10.34+1.53¢ 2.00+1.00¢ 65.62+3.00
30 6 34750+56.61°  7850+20.82%°  11.17+6.86%"  3.67+2.81°™  66.16+5.11°
31 6 356.17+19.64%T  7500+4.82%°0 141743441 484+1.73"  63.69+2.46%
32 10 379.90+36.28°%"  80.00+6.70° 13.50+3.63°%"  3.90+1.80°"  63.57+2.62%°
33 20  368.80+35.12%"  77.2547.95%  16.15+6.45"%"  455+1.94%  62.01+3.35%cd
34 33 376.13+48.67°%"  76.94+7.08" 15105150 422+1.73"  62.23+3.01%
35 39 359.93+40.09%  74.06+7.54%°¢  15.13+5.84"d"  390+1.81%¢  62.26+3.972>
36 55 363.28+42.38%  7491+9.11°"¢  15,04+5.80"%  377+1.80%¢  63.29+4.51%"
37 36 384.48+4875%"  7581+£854™°0  14.98+3.97%"  384+1.89%  62.15+3.05%
38 35 381.20£36.04°%" 78294866 = 15.40+7.58"%  363+1.72%¢  61.96+4.92%
39 38 382.11+49.73%%" 7761750  15.64+7.15%%" 4294215  62.38+4.98d
40 30  39557+45.67°%  79.44+753%  17.00£6.34°%  3.90+1.79"¢  61.46+4.46"
41 21 388.72+37.71°%  79.72+881%  17.20+6.66°°%  429+156  61.70+5.012>d¢
42 23 399.53+56.40°%  82.05+11.48*  16.09+6.13>%" 4442207  62.34+4.243cd
43 19 390.90+37.29°% 77064643  16.74+6.26™%"  358+1.54"  61.88+3.85%
44 23 424.31+58.34%  78.83+8.46% 17.92£7.77%4  4.09+£1.68"  60.06+5.64"%
45 12 374.42+4331°%"  77.42+12.9% 12.25+3.63%"  3.42+1.84"  64.84+2.83"
46 3 381.00+40.85°%"  71.00+15.72°¢  16.00£1.74>4F  467+0.58"  61.50+1.23cde
47 6 371.00+68.29°% 75344102274  17.50+2.59"4  334+1.51"  60.39+1.80"%
48 8  407.50+39.53™d  79.00+7.39°"  20.00+10.63%°  4.50+2.00°*  59.19+6.98¢
49 3 444.00£49.04™  83.34+10.79° 22.00£8.72°>  534+1.16"  57.84+5.07%
50 2 33350+111.02"  66.50+12.03¢ 24.00+7.08° 5.50+2.13 57.05+5.52¢

>51 6 451.67+34.14° 84.00+6.64° 21.67£9.40°>  3.50£2.08  57.72+6.37%

D As = Age of slaughter (month), ¥ No=Number of observations.

¥ CWT=Carcass weight; EMA=Eye muscle area; BFT=Backfat thickness; MS=Marbling score;
YGi=Yield grade index.

Note :
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Table 15. Overall means and standard deviations(SD) for carcass traits by

sex and registration classification in Jeju Black Cattle

Carcass traits”
CWT(kg) EMA (crf) BFT (mm) MS YGi

Cow 1 199 294.42+49.70* 71.24+11.12% 17.56+7.70* 2.20+1.32* 61.36+4.63%

Sex RCY No.?

2 93  289.89+49.14* 71.31+£13.02% 18.07+£10.58* 2.33+1.37* 62.03+5.50*

Steer 1 365  380.08+50.52* 76.91£9.12*  15.87+6.35* 3.87+1.82° 62.00+4.38?

2 58  388.641t44.43% 78.99+8.16* 15.52+6.34* 4.50+1.80* 62.61+4.52°

D RC = Registration classification, 1= Registered, 2= Inferior Registered

? No=Number of observations.

¥ CWT=Carcass weight; EMA=Eye muscle area; BFT=Backfat thickness; MS=Marbling score;
YGi=Yield grade index.

Note : Means with the same letter are not significantly different at P<0.05.

AFEES gie] SHTR e EAFAS BT 23}, =AFS FES
5571 204.42£49.70kg, M HFTEHA L V2T H5F7F 71.31£13.02c = E kS

rd
=
N
ol
ol
fo
Ho
oft
N
N
rir
~
PN
ol
Jhu
o
N
-y
N
I~
N -
)
w
+
—_
)
3
[@))
[\
o
w
+
o1
ol
O

1o
ol
Jhu
-
‘1

o
_E
uld

k1
N
oflt
i,



AFES hach AASe EAFA o] BdF 4B Table 160 AT

Table 16. Phenotypic correlation coefficients among carcass traits in Jeju

Black Cattle

Traits” CWT EMA BFT MS YGi
CWT 0.759** 0.586"* 0.206™ -0.538"
EMA 0.575" 0.402** 0.281* -0.250""
BET 0.455% 0.121" 0.191* -0.895"

MS 0.084 0.291* 0.013 -0.135"
YGi -0.487"" 0.014 -0.936"" 0.079

V' CWT=Carcass weight; EMA=Eye muscle area; BFT=Backfat thickness; MS=Marbling score;
YGi=Yield grade index.

Note : Above diagonal correlation coefficients in cow and below diagonal correlation coefficients
in steer

sk p<0.01, *p<0.05

AFES sl EAFA 3 BAP AV FHT A3, BAF R g
g, SANFA, AR, SEATe A A4 0759, 0586, 0.206
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