LBEDRIVZAYA VEICEIIRNES GBS
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PEFREZEARFIESEFMAR, R 020-8550
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E W VESMBAGHEIEIFTCOREFLREMELRS VICEERERICDOWT, AREMLZEEFAW
F2WET=Z<IVETIVICLY, EEM/ITA—FEHE L/ 28, GDILEEREKERERS
(CERBSNEED S NTFLHEARER, BLU G BARRIVR Y 1 VEFHRILEEXRICERSN/M
IR TH S, STEEDEENDFIFINS TN TDRIFERF AT 2 2 & (IR TH o727/, 48
BROEEAMBE(CLY 10 ARBFIEEDT Ty E 10BEML, STty MIHLARETE S
fo. BIEEE, PENRAG XL 0.22, BREFEEIE (XL 0.03~0.05 EHE SN WESKRA
B EREFLIENE & DBGHBE(IRXET 0.2 2 LS Eh > /-—h, E£EFE EDBEEMBEIEL 2 E
LIET—03 0156 —04 BN Sh o/, 2ELBEOEERE DX L WEENS, PESBRAED
HRICL ZRENLEEMDG EDTREMI RSN
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AHICHENT, RFLEEREN SEEEEMEZSD 5
LETRARTH 5. FIigHE DOEIGEHH(SEE(C 10 »
lETITmmnTsY, 4107 —7I)u(32000F2 A8 &
YEERE DBERE#FTFMEAKL TW3S (nterna-
tional Bull Evaluation Service 2007).

—7, BARICEWTHEEVELUNOEEENTEND
BLngEy =, 1997 FITEIRFE, 2003 F(ZFHB
fax 277, 2006 FIC(IEHLBOEGEHEA W E > TV
5 (REAREZVH—2007). LA LEREREEICDOWT
(3, Atagi & Hagiya (2005) (CHWTLREBE, BEBEH

o, /v Uy—rFk PORERAE ZBARSE L
UNENBAB E WS IEBEMAAWLS NS (Hansen 5
1983 ; Muir 5 2004 ; Jamrozik & 2005). Z D ) LHJE
NMERE(EZ  DEEICOWTERTJRETH Y, M
DIE|EBEELTHELZAONEZ ENL, DABICEWT
LETHAITOBRMBES SN TS EARELAE 1981 ;
FIR S 1996 ; BREB S 5K 2006).

AFRDOBEE, VENIRAE REFEREMESL L
VEEREICEET 2 8GN/ O A —FEZHET S &I(C
LY, VENRAESEREFEEIE RS NCEERE

K (Q008) [CHEVTHENREBESUIHBRRBIR  LOBELBET S L THS.
L J:( > = Dx g L s i ZT@T :_53 El Z%i— el N >
) EIFoNIRBETHY, E£ERBLTDOMDEIER HEE L UHE

EDRREICRET ZABLEF LAERSSINTLAL,

FIERE DEIGHITICEIT 2ME (IS < AEnTW
50, TOEEFEF—MRITEL, FIOEFOWEICHENT
LEERE EOMIIBEFRNREN TS (Dematawewa
& Berger 1998 ; Veerkamp 5 2001 ; Haile-Mariam 5 2003 ;
Kadarmideen % 2003 ; Gonzalez-Recio & 2006).

— A TRBEFOEEFE(COVWTIE, BEH_TD
BWEDD, BEFLY HSVEGBEITRSNTEY,
FEERELOBTOEX LV EEEZRLIFRE D
% (Hansen 5 1983 ; Muir 5 2004).

ABEHF(CXL T, EhEBE YOERBEBHRE LU
DEEREVS BRI EEEERT S ENTET, &

T—%3, GOItBEREREREBRICERESN
7o, 1990 A S 2003 F (TR L 7 BE D EIELEHTS 5
VNCELHAREER, BLU G BAKRIVRA Y 1 VESBSIE
BEXRICEBSIN/CMKSRERTH .

FrEsRL Y EN AR EZEL L, SOICREFE
WERE S L THENS SEX TOPLREBRE LUE
feBEEELE L7z, ZRBEKICOVTIE, ROEXRDE
BODEFET ZERDEEKICH L TOHEEL . RWT
EEREELT, FHRHRIYPDENS 3EF TOD 305
BEE, IEE Iy U/ U EEBJVERBER ESE
L7z, HEEBEN 305 BUEDEXRDEERKICDWT

1BIEE  $HR=%F (fax : 0155-49-5414, e-mail : mit@obihiro.ac.jp)
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(3305 BEXTCOEETHEESE%, 240 BLIL 305 BRED
ERDLEFKICDOVWT(IEIBRTETCHOESEESES,
305 BEEEEEEL
LREDIMER, BE}EDODH L ERDLILE HEL
SUICHIND b 2 FERDEEE, T BEI D IHRRENE S
280 BoEMNS 2 BREILI LRI Y 08k aHIR L /2 LT,
DIRBEHEICTL 20/01\5 43 1 B, 2 E(CHL 32,
559 Hh B, BOUICIEICKL 4m5 75 Hh ADEHE
[CASHBRWREREEIRLZ. SSICERBESNICHED
s, BIBRMED EAIH LUTAL0.5% (A B ik4 Bk
L, FBE-HBETIL—TROBEED 3 (Tl WER
SEHIRLZ. BEIEICHL TE, REL/Z-BEDE
EroANREFLHIKRT 5 (Haile-Mariam & 2003 ;
Atagi & Hagiya 2005 ; Gonzalez-Recio & 2006), &% W
[FZFD L) HBERERICEREEZZY E T3 (Oseni 52004 ;
VanRaden 5 2004) EWHIREAENELEL TELNT
W3, INZzBFA, ERBS(CHEANEL (DL, 1D
fE KRR ERERAD S AMUE & BN B LERE o BERIR U PR
T5EL0I(C, MESHEHREL. b, 2 ELPEDRIR
(CDOWTIE, TNLBTDERD IR IRERALERAI(C
FETEHEDH, AVWEIEE LT
DEnREICLYBoNT—9 1y NETTIC, B
BAMT, ENRAE & SREFERTE RS NICERE
FED 2 ENT, HLUONEEBHEEEERED 2
MEA TR SAERDOBENDEIKIL, TXTD
REREMTICEDE IR TH /. T I TN
(XL, MEBRHLRIRICEEINLIFHESEEMEAICH
ELZET, ZOFERADBEDILEFELETNTHEL T
YTy MTEDEEWIFIEE, Y7V MIHBFS
REBN10BIHETZETRYERLIZ. ULEDERTF
JBICL 2Ty bESHTICOVWTIOEEML, &
Y7ty M BBONTIEEED T % RIRESIEE(E
ELT EROEMFIBEESZET, $ 7Y M
T—ICEHTIDEENEL 2. Ty POEMICKE
L, VENGREHEEERSVNIREFERBIEED 2
FEAITICEWTIIEER S VITREFEBFE DR
(CRAEFBL, REFEREVELEEVEED 2E
PCEWTIIEEREDRIKICRAEHFEL . £
1o, REEFOEENSHRRIHRSADE > THEALM
MEESRE R W SY Ty FAOMBREEEIS, iR
5 DM@ E 56 180,086 15 194,818 DEE (Ch - 7=,
FIEFEDEIRE/ ST A= DWRICBENT, %D
BEFH-FERDZVEFH-FER-FTHEVSLBIERS
W—TDHRITNA, DBREFEAR, NBRABEETIVICE
T3 (International Bull Evaluation Service 2007). %
7=, AFDFEIEME DB/ ST X — 5 Z#E L I E
DHRICENTEH, LFRRLUADERDEENDETILE
WA L7BEDm L, —SOMRICEVWTFFOM, &
EAIT7ELORIVRYA vREDME & W BENE
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BEINTWBTEE ThH5 (Dematawewa & Berger 1998 ;
Veerkamp & 2001 ; Muir 5 2004 ; Jamrozik & 2005).

NEBXA, VEMRBGICERLAZETIVELUT
(TR

Yik = H)/,+C‘M/v+ak+e,,k

ZCT vy FREDRAES, HY, [FEF-DREDOBET
R, CM; 3% B OBER, a« (31BH089EE TR,

EERES SUOREFFEIEICERLICETIVELL
TITRY.

Yiw = HYi+CM+AC+arteu

I yw 3R BER, WEIRIEBE, 305 BELE, 305
BEAsE, 305 BELY /8o EEF (3 305 BEEER
NE, HY [ IFBFE-DBFOBENR, CM, ([IniA D&
BNR, ACINRAE T S ADBHHR, a (385089
BIETHR, ewlIEZEDRTHZ. BEY Z R (CDVT
F4rBEIXHEL, WE 2EBLUIEDERE
[SHLZENEFN6 XD, TENBELU8XHEHIT/-.

BIZAHTIT(E AIREMLF90 (Misztal 5 2002) ZfEA L
7z

ERELUBE

1. EiitE
AICAVWBHE D ERNBEEREIRL S VICFH%E
F1(S, UENGAGS SUREFCEREICHT 2F
RANFHEER 2 (C, TNFRT. DOBRBORSDS
WERERY, ROERXDBEDTWEHREEENE 1260,
MORIE B & PR B TRFICENIE L TV S, £
iR2ER5 &, PEMRAEN 2000 FLIE(CEEAE
LTWE—AT, ZHEBEKELUWLIRE BRI
1990 FA (TN L TV 5. RJEUREBEM (2007) (TH
2 EEHREOMTICHEVWTHRIFERERANR SN, RE
FICE T 2LBERBEDBILIILENRBEE VA S, &
VEMBLDRRI(CET 2HTICHENT, MILAEEE
BBICEERY 28 DBERS, SWFULICHE) TRIVF—
DAFER, EMhsLYVEESLERLAEESEREN
s THY (Nebel & McGilliard 1993 ; Lucy 2001 ;
Pryce & 2004), BREARDARSTERA TONED
BEEThHBEEZEALGNS.

2. EEE

MEDGRAE, REFEWEHELRS NCEEREDIE
5, BLUNESBAG ESREFLIREIERS VI
S EFRBROEER S NICKREBE#EEE R 3 (TR
T. EMEABOEIEER 0.22 L#HEIMN, Allaire &
Lin (1980) (C—ZL, JARS (1996) & &L UBEB LK
(2006) [CL BHEE (FNETN 010 L0012 LY B
SW—F, #ARERAR (1981) (CLB#EE (0.32) LY
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Table 1 Number of records and means for age at first calving, yield traits and reproductive
traits of cows by parity
First parity Second parity Third parity

Trait Records Mean Records Mean Records Mean
AFC" (months) 965,107 27.2 — — — —
DO? (days) 763,194 129.5 501,369 130.7 282,601 131.8
DFS¥ (days) 832,877 86.7 579,122 86.4 337,455 87.1
Milk Yield (kg) 852,943 7223.6 579,686 8614.4 338,376 9102.2
Fat Yield (kg) 852,943 280.7 579,686 336.2 338,376 356.0
Protein Yield (kg) 852,940 234 .4 579,682 278.2 338,374 290.5
SNF? Yield (kg) 852,942 641.8 579,682 755.7 338,375 791.5

D AFC : Age at first calving.

2 DO : Days open.

9 DFS : Days from calving to first service.
“ SNF : Solid not fat.

Table 2 Means for age at first calving and reproductive traits of cows by year and parity

First parity Second parity Third parity
AFCP DO? DFS¥ DO DFS DO DFS
Year (months) (days) (days) (days) (days) (days) (days)

1990 27.3 117.5 83.0 92.7 64.3 — —
1991 27.5 116.6 82.4 113.7 80.8 93.3 59.9
1992 27.7 119.6 84.8 118.2 84.0 115.3 83.1
1993 27.7 121.3 86.7 120.1 85.5 119.8 85.5
1994 27.7 130.4 88.9 127.9 87.3 126.3 86.5
1995 27.6 129.8 87.9 127.0 86.1 125.1 86.1
1996 27.4 130.6 88.5 130.9 87.0 128.5 86.2
1997 27.3 131.2 87.9 131.2 86.9 131.1 87.0
1998 27.3 134.2 88.2 132.6 86.7 133.0 87.3
1999 26.9 140.3 88.8 141.2 88.6 138.5 88.5
2000 26.9 137.4 88.2 139.0 88.2 137.9 88.2
2001 26.7 133.5 86.1 137.0 87.4 137.9 87.8
2002 26.4 133.3 85.7 138.5 87.1 139.5 88.5
2003 26.1 136.8 86.6 138.4 86.9 141.2 88.7

D AFC : Age at first calving.
2 DO : Days open.
9 DFS : Days from calving to first service.

Bhote. FREBFEDEGERIEBBE, YOEE
BEEH 003715005 &, BMERIFIESCHESNCD
DD, BEDIRE (Dematawewa & Berger 1998 ; Veer-
kamp 5 2001 ; Kadarmideen 5 2003 ; Atagi & Hagiya
2005 ; Gonzalez-Recio & 2006) &@#k, LWINHELME
Thole. 2 LIHEEOHNSHIMT 5 &, BRES
FIRERE (T T 2 EEEROBWMEIEV EHRSN
5. LaL, HBEEKRICL 2 #KRIC (Hansen 5 1983 ;
Philipsson 5 1994 ; Gonzalez-Recio 5 2006), £ LU EBV
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Di&5t (Kadarmideen & 2003) 74 EM S IEFE DS
FEMADIRIABEHE L CRENEREET S &,

RE(ICHREEHREREFELEHO TV LEN 10 » B
EHEET % 2 & (nternational Bull Evaluation Service
2007) A5, BIEZERDAICLZHEERETTHY, Sk
FOABICEWTERFRRIRTNVLEITR S EEZ 5.

FENBRABICH S ZEBEROIEEICIE LD &
IICEHENDHZEDD, 0.1 ZTEAZIHRELHC, 5T
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Table 3 Means and SE on estimated heritabilities, genetic and phenotypic correlations of
age at first calving with each trait from 10 subsets

Heritability Genetic correlation Phenotypic correlation
Parity Trait Mean SEP Mean SE Mean SE
Heifer AFC? 0.22 0.007 — — — —
DO¥ 0.05 0.005 0.15 0.06 0.06 0.009
DFS® 0.05 0.008 0.11 0.04 0.05 0.010
First Milk Yield 0.36 0.009 —0.08 0.04 0.17 0.009
Fat Yield 0.31 0.013 —0.09 0.03 0.20 0.011
Protein Yield 0.26 0.012 —0.15 0.05 0.19 0.010
SNF® Yield 0.30 0.010 —0.11 0.04 0.17 0.010
DO 0.04 0.004 —0.16 0.11 —0.09 0.009
DFS 0.03 0.004 —0.16 0.08 —0.07 0.008
Milk Yield 0.30 0.015 —0.32 0.04 —0.17 0.006
Second )
Fat Yield 0.29 0.012 —0.36 0.05 —0.18 0.008
Protein Yield 0.24 0.014 —0.43 0.05 —0.13 0.007
SNF Yield 0.25 0.014 —0.38 0.04 —0.16 0.006
DO 0.03 0.006 —0.14 0.09 —0.08 0.009
DFS 0.03 0.005 —0.06 0.12 —0.06 0.005
Third Milk Yield 0.22 0.011 —0.30 0.05 —0.13 0.007
Fat Yield 0.23 0.014 —0.37 0.06 —0.14 0.007
Protein Yield 0.19 0.014 —0.44 0.05 —0.11 0.007
SNF Yield 0.19 0.012 —0.37 0.05 —0.13 0.007

' SE : Empirical standard error from 10 subsets.

2 AFC : Age at first calving.

» DO : Days open.

“ DFS : Days from calving to first service.
% SNF : Solid not fat.

EINTVWBE I ENS (Hansen 5 1983 ; Muir 5 2004 ;
Jamrozik & 2005), RBESFFIEIE (T T 5 EREIR
BOBWHE(IREFERETE ICENSVEHRSNS.
VEEERE(ICNY 2 E8EFHEEL, BEDREDEH
ER (0.23~041) Th-otz EAREKXA 1981 ; Suzuki
& Van Vieck 1994 ; ][R5 1996 ; &5 2002). F 7=,
WAREALER (1981) L@, BEXIEEEREDESD
RR(IEH 1.

3. YESTAEH L EEREROME

FEMBEE(Z, LWITNDOERICEVWTHHREET 0.1 &
TERZEVMENEE SN, DENBAEE, WENE
F5 B 5 VCHLRB BB DEGBEEZENEN
0.15 B LV 011 EH#EE =N, Hansen 5 (1983) (2L 3
SRR G & 2R B DIEEEE (—0.06) &SRS
ERRY, Muir 5 (2004) (24 2¥NOHRKE B 86 & D 1%RER
BIDEEAERES (0.02) LYSBWMEEL ST
NENRAGE, 2 ELEOREFEENERDESR
R8I —0.06 15 —0.16 &, PELEFSTHLH VT

BZE4#R 79 (2) : 203-209, 2008

206

NHIRSHEDER\ MENHETE N7, FENTAE SARE
S EIER B R DB DIZAELE (IWET0.04 1S
0.06, 2 ELET0.08 15 011 E@hote. ZORREE
LT, 2ELBTRAERZRFHDENTEZE, B
ESFERIBEDEAI DT (Atagi & Hagiya 2005), 32
BROBERFLRENBEAONS. LIA2T, 2ELE
DEREHEDRES EICIIBR BT DR DD & B
b, LM LAFRICE FT2HEE HLURBES
FLIEME EREFLEME (LT 2MRICE T2 LD
XBMEN OHIETY 2 &, MENMRAGE RIS 2.2
RISREF LR E(CBEELSARVWH D EHESN
%.

4. MESGAEEEEREROME

FREBRS(L, WELEEFRE DB T017TH50.20, 2
LIBOEEREEDORT—01 A5 —018 LTSN
1o, WENRAE SWEEERERDEEMBEE—0.08
MNe—0.15 EBDE\MEE R >/c—A T, WEDBRAS
L2 ELPEDZ BRI DETMBEE —0.30 5L —0.32, )
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ENRAE SR E[OBEBEE(E—0.36 1S —0.44
&, REFFIERE & OBGERE(ICHARIHMEICSE T
SIMENHE SN, NENGRAGEEEREROED
EICHERE AR LA (1981), SRS (1996) H LU
Cienfuegos-Rivas 5 (2006) (C&k->TRENTHY, &K
MADBREIINS DBREZFILHEDER5. LI
"o T, MENSHRAGEFHLIE2:EKL, NS

EERNCHLEEEZ L oT LHRINS.

5. FEFIERHE LEEFERDRE

MEDZER BIMELERED 2EMINSB/ONT
EIGTERE JUREBREZ R4 (S, NECYERIEEE
EEERED 2 BMI Lo NIOEIGEEE LU%R
BRI E R 5 (IRY. MEFRENE CEERDEENE
BRI, ERITH-> TR L. NEFETE

Table 4 Means and SE on estimated genetic and phenotypic correlations
of days open for first parity with each yield trait from 10 subsets

Genetic correlation

Phenotypic correlation

Parity Trait Mean SEV Mean SE
Milk Yield 0.54 0.05 0.21 0.003

First Fat Yield 0.50 0.03 0.21 0.003
Protein Yield 0.51 0.04 0.22 0.003
SNF? Yield 0.54 0.05 0.21 0.003
Milk Yield 0.45 0.05 0.19 0.006
Fat Yield 0.43 0.04 0.20 0.002

Second o

Protein Yield 0.40 0.05 0.15 0.004
SNF Yield 0.45 0.06 0.18 0.005
Milk Yield 0.36 0.06 0.01 0.006

Third Fat Yield 0.33 0.08 0.00 0.006
Protein Yield 0.30 0.07 0.02 0.007
SNF Yield 0.36 0.07 0.01 0.007

'SE : Empirical standard error from 10 subsets.

2 SNF : Solid not fat.

Table 5 Means and SE on estimated genetic and phenotypic correlations of days
from calving to first service for first parity with each yield trait from 10 subsets

Genetic correlation

Phenotypic correlation

Parity Trait Mean SEP Mean SE
Milk Yield 0.53 0.05 0.12 0.005

First Fat Yield 0.47 0.04 0.1 0.005
Protein Yield 0.50 0.05 0.1 0.005
SNF? Yield 0.53 0.05 0.12 0.005
Milk Yield 0.38 0.07 0.08 0.005
Fat Yield 0.33 0.06 0.07 0.005

Second o

Protein Yield 0.33 0.07 0.06 0.006
SNF Yield 0.37 0.07 0.07 0.005
Milk Yield 0.45 0.07 0.03 0.005

Third Fat Yield 0.34 0.06 0.02 0.005
Protein Yield 0.36 0.08 0.02 0.005
SNF Yield 0.44 0.07 0.03 0.005

' SE : Empirical standard error from 10 subsets.

2 SNF : Solid not fat.
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EEERDEERERBOEGBRL 0.30 15 0.54 &,
BEL TERDEWVIESS, INETHRESNIBRIC
—E L T\ /= (Dematawewa & Berger 1998 ; Veerkamp 5
2001 ; Kadarmideen & 2003 ; Gonzéalez-Recio 5 2006).
Kadarmideen & (2003) A° Thaller (1997) D69 % &£ 9
(T, REFFIENME (C(IHEABOTIRER (CRIT 5 588D
EWEME, HEMEEEMCEERES ICL28KICERT
LREZFORY W) BIBHIEL S, LA L Thaller (1997)
A Jamrozik 5 (2005) DIEHET S LI (S, LYBHESIC
FIBREN & ROR T D EIBRFHFH TH 2RIV TE VEIRE®
DHENSERTEFWLE TOBRR LS, KBENDIE
WLREBOR#LTE THSL. LIh > THOREFE
EEERWS Z EFIRENTIEAR L, ZhBHECyE
RIE B A SHB R E & L THRA L, Kadarmideen 5
(2003) ([CHEWTHMMEDRESNIEERBEEDSZTE
SHBR EDFARICL > TEHBD EE DO L ERHNE
Thb.

Bk, AR TEIRBEFFETBIE & L THEMRA
eEEY £, BREFFEMESLUEERE EDEE
ERL e, FIREFEREVECEERE EOREICD
WTHHAEAL, MBEICEVWTHRESNTELHD LA
TEREIXIRERE R L 2. WESBRA B DEGNNER
3, BREFEBFENDBLEDBNC L, BLUEE
FEEDITE L WEGBENSHBMTHY, TSITREB
A5, YOEBEAR, RREFORBLOKE VST D
MDOFRBREFEIELE (CHT 2835185552 5HRED T
WS ZET, EBEDEGIRENED—BhERE LR
Hns.

Bl Eiz

RFRDETICEY, GDHILBERRREREDRS
BLU G BERKRIVR S A v EFHRILBERRICE
MIBDOT—5 &R L TIRWC. T/, RFRE GO
BERMHR [HDU20 74— MIEELCRAEEES
NOWEILICEIY 2/E] DB ER TEITSNI.
(CRELT LIYRSHDEEZRLIT.
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Genetic relationships of age at first calving, and reproductive
traits of cows and yield traits for Holsteins in Hokkaido
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Genetic parameters for age at first calving, and reproductive traits of cows and yield traits from first to
third parities were estimated by an animal model via a two-trait analysis. Lactation records and reproductive
records from Hokkaido Dairy Milk Recording and Testing Association, and pedigree records from Holstein
Cattle Association of Japan, Hokkaido Branch were used. Due to the limitation of the performance of the
computers, ten data subsets that contained about 100,000 records were randomly extracted by herds from the
data sets, and each subset was analyzed by the AIREMLF90 program. Heritability estimates were 0.22 for
age at first calving, and 0.03 to 0.05 for the reproductive traits of cows. Genetic correlations between age at
first calving and reproductive traits of cows were low, while those of age at first calving and yield traits for the
second and third parities were —0.3 to —0.4. Because of the favorable relationships of age at first calving
with yield traits at the second and third parities, it was suggested that the selection by the age at first calving
was effective for improvement of the long-term productivity for cows.
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