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E # FEEUEOEHIEREDHHERR DL TR, BANEBREZDFIBDEHD. AAKRTIL,
BHEERDERICEIDNRESDIEZBNIC, 1999 F£~2015 FORISSRERERIF4- 511,337
RO EeBNT, B, SOES, ABROER, REOEB(CODVCERNGREEZASTZ. 2T —FIC
DI DEHFREREFHEDERSED 0.29% HSBHD 3.68% DFHETH O, FXREBFINTUBIEDER
Uz, BROEESMEFRICIODELLEZ. BHTRE, ARENSRDIEREXIFRICERUEZ (P
0.05). HEDEHLN T, BFOBHOBREONTHOBEMAELERICERICFELIZ (P<0.01). =512,
BRCEEOERRICBNTCE, BHZER DBF RV BFOFFOBHAEERERESHICERUzEC

BWEBICHEVEDHEENE SN, WROMEGEZEERT D IE CEMORLEZRE CEHuREEERUE.
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RENEL, WENDITDCERESULECHD, B
BThHAREN DO OASRNFHZER DDHEEE DG
BChad. RENECKE, ORDBRGEOFHEHITT
BEOHIC, £EB A HAFXRTICTDNDIFFREVNPT AT
(& 12~30 1 Bk, AR Tl& 14~30 1 BwmKiElCiT
DNBBRBAICK DO CZDNRDMERSND (2EFHNSF
B = 2013). INS5OBRAEULEBAKICHED
RBED SHNDHNGROVRHER DERFEHZER DEDE
UCZDRIMPEML KESREDERNEIRSND. B
BOBRHRE, MFBRE CBICRTHEEAZENF SR
Bz T, ZBOFERBREET) [CBVTRESN
TWwa.

FRENECELHRSNDIBHIE, HKE - KEDES, IR
DR, SORE, EHEORBRELH DD (RENFS
iz 2013). #%E - REOEB(CE, OR, #IE, @®E,
BREDDD. BHUEBRKESLOREBOEDERELT
FELTBD, HELCBVTHENRN, HOBFEBHD
REIEY OBERDEDTHS (M 1a). RIE, HE &
(&, BEODEUIZF—BICHIIRERDIETHD,

BRCIREODBHNRDERD (K 1b). HBORBEFIED
TEREEETHD, FiEenn, ILBmHie, ILEfvs, FL5E
REBORUIBRIBEN DD (KH1c). TDER(,
FO—LHDVEEEDEBHNEREREBDIBHTHD.

FERDBHOEEVE TETLHNERDFENRESNT
V2 (2BNFERFH=2013). ULHULEBHD, N5
DHEFRERTEFECAERWV. FIZE, B85 (S &=
FREK, BKBECAIBEONIIETFORSHNDD
(Olson 1999), KIT&f=F <& microphthalmia-associated
transcription factor (MITF) B FDZEENREFHRIT D&
DFHEND D (Fontanesi © 2010 ; Fontanesi 5 2012).
UL UBHDS, BEDRETIRRCDBMDRELERE, $HHES
ELETFD S ICKDEDTHDESNTVDEDD, %<
DOEINHAHSD (Olson 1999).

BHOWVWDONOTIE, BIREAIDIZEZICKD, KBEQ
DEENRFITONTND. KBEB OB, F4BR
SEAENRITSNFHIEHASNB. ZDIZD, BEOD
REFRENMEZBUDTREUN DD, fthh, FFEER
SERENRITSNIZEMZERDOBRL, SREBICEBL
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Figure 1

ZLtT, FEHASND. 22T, AARTRE, \EOE
BEOZIEEL, TORBOERICEIDINRZERFDIIE
ZBNEUT, BRERERTNEODFFESLT —FZR
VT, BHOPTEEN, SOEE, ABRDES, #®ED
EBICOVW RN GREEHH/Z.

MHRELUTE

MEICEE2BNFERBEBRBEX W CTHRENTV
%, 199 F48h5 20156 F3AD 16 FBICHEELTZ
ERERERENBMFFOFFBR T —FZ2HALE.
511,337 BBOMFHDSE 79,361 BBIF, XT—FDPTHE
HFEBROTHED, TNHIEEST 231,644 BBOFHZEZEE
LTWE. Bd, 84 79,361 B8EZ DI F4 231,644
BOTF—%twv bz, L 84 —F4H7—5EHR &
7z, FLBBORBF 2009 F 7 BICBBHERINSZEZD
2009 &£ 7 BERTCICFHBRAZET OB 61,626 EZ
DFH 213,991 DT —HZEFE oz, EXFEIE, 1975
FERIREDMFIEREEICKDZ.

AR TIF, BB - WEDRS - SDRE - ILBOERE
D4 FEFEOBHZEABNRE UL BHREBROHZESR
EHz. BEODRBEUT, BEORATEZIE—EBICHT
DEREBCHINNE - BT - FEREHr. SO—8dHD
WEEHNEBRICEDOE, B, DiE TE BEEX
EHTEDEBEUE. HBEOERBEUT, ABHAR
FLEBRE, FLEERERO, FLEBIRRUS, ILBR/IVEREDE.

EFHFERT—YZEFEDOT, SBHOREERHCHRE
BUHZEREDEE, 2EEICBTDSEBBOREERMH
REASTEELE U, SEHBOREXRD SHREBEHOF
BZEKD, BEUEDH ZHEREEZSAS 93V I DT
7 (SAS Institute 2011) @ FREQ Z7O¥Y+ZABWNT
1oz, BBHICDNT, REROERHER AT REE
DERZERET /20D, FRDDVPEZHRHICHT DF
£RO1 ROBRRZEELL, DRFBHOBEEITOE.
BE, AR CIBHOBRINGE, SAXREOEREBRDE
BZRNTDHICERD 3FERE, DFROD 2012~2014
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Appearance defects in Japanese black cattle.
a : A case of white spotting
b : A case of defect of coat color
¢ : A case of nipple’s defect
These photos were kindly provided by Wagyu Registry Association.

Table 1 Incidence of the defects' in the heifer
calves (N = 511,337)

No. of defective

Defect' Incidence (%)

calves
WS 18,823 3.68
TOD 16,181 3.16
ND 4,425 0.87
DC 1,488 0.29
Total 40,917 8.00

"WS : white spotting, TD : tongue’s defect, ND
nipple’'s defect, DC : defect of coat color

FEICEFNEFFEOT—I&EDT, IFHZE 1% &
fICTOZSADFL, 500 B EOEHERFDODIZA (0~
1%H5 15~16%) TREXRZEKDIZ.

B -FH47—9%FE 0T, BFOBBOBRCTFD
BHREERZTFRED, SAS93VINITIFZDFREQ
0> Y+ ZAWNT Fisher DIEEEREEZITDZ. RIS,
BETEREROIEIBHICDNT, REJDRERRDHE
aUE.

BRBLUVEE

SOmT Uz 511,337 BBICH T DIBHMOFREEN CFHE
REREDEHDONER1 THD. INSEBHOBFHREH
(& 40,917 BB 2ED 8.00% EBofz. BEODPTSE,
BRESORBOFREHN 18,823 88 (3.68%), 16,181
f8 (3.16%) &<, 2BHAELEHD 85.5% ZS5H TV
Iz (R1). OROFEBMEESERSBVILEILES
DD 83.5%, ENLAN 16.5% 2oz, SDRED
RNRE, SORLBBICHRDRENRHED 74.4% 207z
FIBBORBE, FLeERUS CHBEHAEN 48.3% & 19.9%
CERDB82% ELhz. REDERBE, RESHED
56.3% & 401% =01z

RIC, 2 TEBOBHOHFEBIKE, 2,861 88 (0.56%) W\
2. ZOPTE, BUESOEBEDOHEBEN 2,130 88
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CRDEL, ERFEEEND 74.5% 25TV (R2).
Xz, BEBORERD SHABFYOHHFEZKD, B
GHOREEITOEHRR, HREEHEBORODBED DI
BOEEEMEOESEOHELSNMIBEREDHOZ. B
REBORBEOHEICDNTIE, FSBREBHE (£
BFFBiRBE 2013) [CBNT [ELESD - BRE LS
BHLBHDD, FEEELZLLBADHEGICOHSBER
Ul CORENDDRDIC, TWEHMOBEhEENERSNT
BD, TNERBEDT Y THEBIDIENTERZ. LD
LU, ZNLSNOSEHEOREMEICDNTIE, FHREZT
TIHEBEHRHRATET, SSBRDIBMDOMECTHD.
SEHEELEEROFREBRZR 2 (TRT. LWIFNDER
DOFEFED 1999 FHS 2015 FITH(F TENEQZTRL
Zh. BHUESOESOEBNNES CHD, 2012 FLIF
Tl&, BRESDEBDORLERE 5% ZE THDZ. RIC,
INSOFERFELERICT ROBFRESCEHORRYE

Table 2 Incidence of a combination of the defects
in the heifer calves

No. of defective

Combination’ calves Incidence (%)
WS-TD 2,130 0.417
WS-ND 283 0.055
WS-DC 118 0.023
TD-ND 187 0.037
TD-DC 128 0.025
ND-DC 15 0.003
Total 2,861

"WS : white spotting, TD : tongue’s defect, ND :
nipple’'s defect, DC : defect of coat color

Indcidence rate (%)

REURBR, INTOBEMTHERCTHoZ (P <0.01).
BEDZEND, BHORERSFLENMBRICHD, B
REBKR(CBNCSERBBE R URMENRESNE. T2,
BHOFRLESHMUICOVNT, BHELERICHIDIEANE L
DHDOBHUDEEEFRER TRILE. TORBR,
2004 FHXCTIlEEMED 95% LI EDFLEFFE EDHDBHE
THorh, ENBETHENL, 2006 FLUEF 80% Al
BZERUIZ. DRD, BHOEEHDIBNCEEIC, BE
ERIHEIEL TV D TR D RS Z.

MR RHESEHOREREORREN 3 ICRT. B,
REZCOFEZERNITDRDI(C, BaED 3 F-, DD,
2012~2014 FEICEFNEZFHICREL, HERXFHZ
1% 8 TOSANIFUTE00BULEDD SADHTH
EROHERERZ. TORBR, BROFRELERIZHRHD
ERECEICHERICENLE (@FFH DL =0183 ;P <
0.05) 1%, BT, BRBERIEBOHSNED D

FHERT—YPO 79,361 BlE, B4& U THIBHA
SN, KT —YPCTEHF 231,644 BBOMFHZEEL T
Wz 2CT, B4 —F47—9&F0C, BFDBHFEE
DFEOBHFEECEETDINZERSI UL (R 3). BB,
FEADEE(F 2009 F 7 BETICFHREZITORLESF
61,626 82 DF4-203,991 BRICK O T LTz, KT,
BHERDOB4HIE, BT 25028, SOEET 2,141
88, ABDEECTT70%E, HKEDEECT242BCTHOL.
RIC, RIICRIKXDIC, BREFZLVEHENBEL
TZIF4 225,397 38D 3.99% [CBWZELUZD, Bi%E
FOEROSDMFH 6,247 38T 16.66% OBRFHE
RZERL, MR THEENRDSNZ (P <0.01). @k
(C, SOEBERLBVEROLEUZIETFH 226,743
FAD 3.99% ICEDRBZEUEZN, SOEBEHDOEH

--WS
—&—TD
——-ND
=>«DC

Figure 2 Trends in annual incidence of the respective defects in this study.
WS : white spotting, TD : tongue’s defect, ND : nipple’s defect, DC : defect of coat color.
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Figure 3 Relationship between the defect incidence and the inbreeding coefficient value.
WS : white spotting, TD: tongue’s defect, ND : nipple’s defect, DC : defect of coat color.

Table 3 Incidence of the defects of the heifer calves in the defective and
normal dams
Defective dam Normal dam
Defect’  No.of  Incidence No. of Incidence Probability*
calves (%) calves (%)
WS 6,247 16.66 225,397 3.99 P = 0.000
TD 4,901 11.28 226,743 3.99 P =1431E-99
ND?® 213 516 203,778 1.14 P = 4122E-05
DC 452 0.22 231,192 0.39 P> 0.05

"WS : white spotting, TD : tongue’s defect, ND : nipple’s defect, DC : defect of

coat color
’Fisher’s exact test

®Data of heifer calves from dams which had a calf test before July, 2009.

DSOWMF4 4901 BED 10.92% TEDEEDFHEL
MXTHERENRBOSNEZ (P<0.01). ABDEEGE
FOEBOERIFFOBEREXRCAERICEEIDILE
iReniz (P<0.01). fb75, WEOEBZRLLEVNE
BOoBEULZMFSH 231,192 BOWEDESHERE
0.39% THOH, HEDEBZFDOERNOBELZ
MEFH 452 BROFEFEF 0.22% CThD, X THEEED
BoS5NEHoZ (P>0.05). UENS, HEORBL
NTlE, BFICEHDNDDE, ZOFFICHIBHMORAELED
BT aIENRSN, EBLNERDED DI EMNRE
=niz.

RIC, RITHREDHONEZOW - SORE - #LA
DEEICDOVNT, BFOBEHOBERICHITDFFDEHFE
R, REFIICHELEZ. BH, FFEDREFE, 18
WERF OB EDRBT 20 B EOMFHFEEELTVD
@it (BPI 5388, SDERE 418, BOEE18) (C

BEE 88 (4) 1 425-430, 2017

428

oz, K4 TEBROBRETRL, BRERDOEFDD
LA UZMEFFOIBEFELRT L1 10 88& I 6 DR
FICDWWCEELEZ. FT, BHEHO8FEXRELRS
B, BROXTHEHMEIPBVEDOD, BT 0.00%H5
53.85%, FDEBT 0.00% 05 27.59% OFLEEER
D, KE[BTEENROHSNEZ. HABOESBCDNTIL,
476% 2oz, BRIC, BRERLZEVEFEREUTZ
76, BT 0.00% H5 17.83%, SORET 0.49% H
510.70% ORELEERD, REFTENRDSNE.
HBORBTIE, 1.73% 2oz, BHOHDEHFETDHE
EREBHOBNEFOFRERZE(E O TRIEFOFEEERD
BRZEFANZECD, BT 090, SORFET0.62 5
WVIEDIBREICR DTz, I ClHEHZER DBEFIEHAS
NBVED0, EBLFOREBIRRONERD, CORDIBHE
ERODEWVICRE OO TIFBRVDEHRUEZ. MUEDD,
BHOIOEOEBICONTIE, WHOHEGEEZERT D
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Table 4 Incidence of white spotting of the heifer
calves in the sires
Defective dam Normal dam
Sire No.of Incidence  No.of Incidence
calves (%) calves (%)
A 39 53.85 1,766 15.80
B 37 43.24 2,251 11.51
C 49 42.86 1,475 17.83
D 42 42.86 903 11.85
E 35 37.14 759 5.80
F 599 36.73 17,666 10.69
G 33 36.36 2,743 4.63
H 107 33.64 3,428 8.58
| 182 31.32 8,273 717
J 113 29.20 4,229 8.13
V 20 0.00 450 0.67
W 25 0.00 1,235 0.65
X 37 0.00 803 0.37
Y 388 0.00 11,017 0.10
V4 27 0.00 1,078 0.00

CETREZRA TCED I ENTRESNE.
[ENROL OB EBRBOBMDEEIE, 2 DAFIN
NH2HDD, HUBIELT sICRDEDTHDEER
5NTW% (Olson 1999). %= 4 TBHODBWVEERN D
BMARELTCVDIEZENRETDE, INHDOBMIES
MECTFHNESLTVDIENHERENZ. 22T, BUL
BSMEECTICZRSNDERETDE, BHERDE
REEBORFEDKERICR D TEONDENTORER
(0% BEULLIEB0% EBD I EDHFEND. LH LA
NS, BEMHDOH1ZEREERBLIZETS, HFES
BICTNDEEEHEELE. £z, BHMERFDOEFS
DX TDHRRDBBFELEED 0% DOBHIZ (E Sire V~2
DEROBREGBLTFUNMBUREINTHDEEZDHND
n, BROBVEFEDOXRRE TEBRZERFDFHAD TN
([C185ND. ULEDRBRNS, RENBECHRET 20MH,
1 BEFICRDBDTERY, BULIF 1 BLEFTHRSB
EEFDUREMENRBESNZ. &, RARECIE, B
DBEEDKITBLETOMTFBLETODEEREEBEID
ENRE SN/ (Fontanesi 5 2010, 2012). &7z, IR
RS VIETIE, BHOEICEIDDEEEEFN LR 2
D& paired box 5 (PAXE) B FThHdIENRES
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Nz (Hayes 52010). BEFENRTCREITLIBHEIN
5B LFHEDOTVDTREUNEZ SN, SHRIZTITD
FETHD. TOEBICDOVTEBHEDHEHNZH D
ZRDIE, INSBLFOEEN—LEEDOTLDDHE
L.

BWEODEBICDOWVTCH, BLHNERNEESNTND.
U UBHD, AR TITOEERNGAERCIE, RS
HBEHERDIBFE UTHASN TV D IYHDEH D
CEND, BLNBERDESERET DIEREEZ SN
holz.

KARTIE, BREBTEEUZMFFEDT—9%ZED
T, 4TBROEHOERNGRARZT . Z0RBR, B
MEFORERIFRTEINMEDICHDDDD, KBS
KOTERTEDZEAER LR, &z, BHREOHFERD
S5HEVNEELTVDIREMERKEI S ENTEE.
UHUBHDS, XEEWONGHAETCHD, BHEBREFTA
THhd. S&IE, INSBHICDOWCEGRR/\SX—51]
WETBEL, ZNZNOBHICDOVCGETNERDES %
BESHICTDEEBIC, BEVDEGHELEERRTL T
<FECHD.
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REHEEAZENFERBRD SEHMOEEZ iRl
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X (73

Fontanesi L, Tazzoli M, Russo V, Beever J. 2010. Genetic
heterogeneity at the bovine KIT gene in cattle breeds
carrying different putative alleles at the spotting locus.
Animal Genetics 41, 295-303.

Fontanesi L, Scotti E, Russo V. 2012. Haplotype variability
in the bovine MITF gene and association with piebaldism
in Holstein and Simmental cattle breeds. Animal
Genetics 43, 250-256.

Hayes BJ, Pryce J, Chamberlain Ad, Bowman PJ, Goddard
ME. 2010. Genetic architecture of complex traits and
accuracy of genomic prediction : coat colour, milk-fat
percentage, and type in Holstein cattle as contrasting
model traits. PLoS Genetics 6, e1001139.

2EHNFBHRHR. 2013, FFEBHRBHENE (F 25 FER).
NEHEDEALBNFERDR, REP

Olson TA. 1999. Genetics of colour variation. In : Fries R,
Ruvinsky A (eds), The genetics of cattle, pp. 33-53.
CAB International, Oxfordshire, UK.

SAS Institute. 2011. SAS/STAT(R) 9.3 User’s Guide. SAS
Institute Inc., Cary, NC, USA.



N - SA - 30T - B8 - HE U8 - @A - A% - KW - ™R

A research study for defects in appearance of
Japanese Black heifer calves in Kagoshima
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Defects in appearance of Japanese Black cattle are not only impairing the characteristics of the
breed but also inflicting economic losses on farmers in Japan. The objective of this study was to
investigate the incidence of the four kinds of defects using 511,337 calf test records of Japanese Black
heifer calves born in Kagoshima prefecture in April 1999 through March 2015. The defects included
were white spotting (WS), tongue’s defect (TD), nipple’s defect (ND) and defect of coat color (DC). The
defect incidence rate ranged from 0.29% for DC to 3.68% for WS. All incidences increased from 1999
to 2015. In addition, site of occurrence for WS has changed, and a decreased trend in ratio of udder-
specific WS was observed. Regression coefficients of the incidences of WS on the level of inbreeding
were significantly positive (P < 0.05). The defect incidence of daughters was significantly different
between normal and defective dams (P < 0.01) except for DC. Moreover, highly positive correlations
were found between the sire-by-sire incidence rates crossed with normal dams and defective dams in
WS and TD, suggesting that sires could be influential factor for the incidence. Our results showed the
possibility to reduce the appearance defects of Japanese Black by considering the mates.

Nihon Chikusan Gakkaiho 88 (4), 425-430, 2017
Key words : appearance defects, heifer calves, incidence rate, Japanese Black.
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