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ABSTRACT

This study was conducted to analyze the pedigree information of the Korean Jersey dairy cattle breed and to determine how the
inbreeding coefficient is changing. A total of 3,624 pedigree data for 976 Jersey cows were used for the analysis, and the pedigree
completeness index (PCI) and inbreeding coefficient by birth year were calculated and compared. As a result of the PCI analysis,
PCI1, PCI3, and PCI5 were all over 90%, confirming that the pedigree information was well managed. However, the inbreeding
coefficient analysis results confirmed that the inbreeding coefficient exceeded 5% after 2020 and increased by 0.2% every year. In
particular, after 2020, the proportion of individuals born through embryo transfer and artificial insemination using domestically
produced embryos increased. The decrease in the number of individuals used as sire compared to the number of mating heads at
that time was found to be one of the reasons for the increase in the inbreeding coefficient of the Jersey breed. In order to develop
the sustainable Jersey breed industry, it is necessary to continuously manage pedigree and implement design mating program.
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INTRODUCTION

Q2| 1919 Y5 A8 20219 = 63.9kg THH] 20232 83.9kgZ Z7F5HL QITh, AH] £kof hE 125 AnEH Alf-=
2001 30.5kgOlA] 20231 30.9kg 2.2 AE /F5SHEIH §7F-2-2 2021 27.4keOll A 20231 53kg= A 50| F-AIE AH]7F A
2 0 2 Z7}ol= FA4|o|THMAFRA, 2023).

ol2|3t $-§ AH| ERE wi3lo] tf-35tal 57t 4= 27} STkl ek f-2juRtel| A= A A (Jersey) B8 AT 2010 HZRE &
U7 ﬁJJr AT FE5 U A A o &2 A Tha AYitsto o] Alsh= 0 7 S5t St Yo7kl Qitt o
9 58202 ARSI AEZE Z 52 E2AER] (Holstein) E20] H|51o] G-3F2 A 2|0t Afthz o 2 95U x4t
o] o }3151 2| Z 5 |AIE AYAtol| 1215k (Lim et al., 2020, Olthof et al., 2023), A5 E3F EAERQ] Eof H]5}o] 2
2| QLG AIRAFTE Zo] SAA G 8Al0] B2 ZZ 0 2 U A 917](Kristensen et al., 2015) Wi&o]ch.

IZI

SEAIRE 2 2] HE = B ZAto] 9lof AHolloju S AT 4 e =7k @A v, iUtz fHY E o Q1AL s =7t dioll
M 22 FF AR FR7HEA Fot SR U2 4 e AAolu AT SF= AR Aol Abdojrt. Bk ofuf2t AT A
ko] Aol A] A 4tst=TVD (in vivo derived) ETH= A 2] 2441 TVP (in

in vitro produced)”} 37 Foh= FAN(IETS, 2023)5 749kt uff = uf
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o\ M AAtEl = A Tke] 79 o AR nl Ao 2 AakE] o] B A o] o] 85| 7] wiZol 58T = 7](effective population size)
o Y n|x BFHE A w7} o] H A A etk ZXI0E Q ?l’ WE|S7F ot ]‘— /g o] Ath(Lehmkuhl, 1984).

e 47geto] Fujoll EYE o] F B 558 BEHRE F) ojufet YelZ Mol YA 3
257 0] T B oS WS T LA SHelSled 5 A B5 A 5L chopd S S18 7 2R R 48
5] gfstol 2aysteict.
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MATERIALS AND METHODS

SAK=

2 A= 2011 Ffol] 2] FF A4S TS o] 20239 68 AR S E/NFH S ol 55H AA| A4 9765 EH

8 27 H58 BE B5715 % 360478 BAo] ol §aklk 2 AA) BE BEEE Aol A SEZFE &
587122 Ej2 WA S 9344, @%ﬂ“2i¥f4ma¢”%ﬂ“9iﬂﬂqﬁﬂ4ﬁ%%¢%ﬂ%ﬂﬁw
A2 Fto] £ 2 FU) AP 2 TR

HEAMITX|4 (Pedigree Completeness Index)
?’5’%%" L2 4= A S Al7kA] Ego] S H =g YE= A= ofH| e} ofn] o] FF A =] 4o thgt 7o e &
ERd 4= ?lom ofefje] Z-A]of] o] 74]&6}};}. (MacCluer et al., 1983)
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RESULTS AND DISCUSSION

SEQIME |4

OL.O

U @F5 5 A A FF 976572 otH|, ojn] FE 7| & {-F+= Tablel 2} Zro] mpotE|lr}, ofu| e} ofn| & B R 2= 7
A= 4] 55, o] Ti= of o] FEARS Bgakal Qs 70 g HA SFE 1% ol s AR Ut 7] FFol st
ofr], oYX 7| ZHe7t 2 1l QL= Ao R ERIEIE o= EEIEAS B4 A3t (Figl)oll A= 2 Leh=t ofs]et
olm| P EI} B gl ZHAE AQlet 44T 1Mt7HA 9] EF & E PCI- 2011 =58 FA7HA] 100%2, 3H[i7EA] 2] &
5 A Hof| thgt PCI3ESH 20151 0] 100%01] TAFSEAL Qlo] Aol & 34|t o) d7kA] E5o] 4 7hsdt 7ol T2l AS
ghol 5}l #at ol 2} sAlti7lA| o & A H =S U= PCISE 20111E & FuUjof] 22| S £91517] A ZFeHEHA] o]a] 90%E
o] ML 202019 & 0] o= 98% O F 2.2 A A| FFol gt F 57|52 A& 02 A 5to] Hefoal 3l A0 = UEHT o)+
Won et al. (2016)°] E118t 2012 &= U} EAERR] F5:2] 34|t BF2/d =447} 50.69%, Koo et al. (2021)°] 118t 5h-- oFA7
YAt Zrod S0 thh 20199 = PCI3} PCIS7F 212} 95.5%, 86.9%%! AT} H| 5l S wf Hite 2 710 & veht E5of up

Table 1. Pedigree information for each birth year of Korean Jersey population

with one of the parents

birth year : with both parents ~ Without both parents
sire dam
2011 0 0 6 0
2012 0 0 6 0
2013 0 0 6 0
2014 0 0 21 1
2015 0 0 6 0
2016 0 0 25 0
2017 0 0 22 0
2018 1 0 59 0
2019 3 0 48 2
2020 0 0 116 0
2021 0 0 198 0
2022 0 0 226 0
2023 1 0 193 2
2024 0 0 34 0
Total 5 0 966 5

0.98

0.96

0.94

PCI

0.92
0.90

0.88
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

Birth year
——PCl_1 =PC|_3 PCI_5

Figure 1. Changes of pedigree completeness index (PCl) for each generation level of Korean Jersey population
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£ to] Bt Fu) 737l glojd Bl that F240] ANl BolA] 57HE0] W pelol it 2y =et wejo] 5
7o) 6 22 ol 2] $3-2 WA Sl 20l RIS 4 4ol Bele] 3258 ool w
Fi

S7FEE 7T HESES AAISIL Q17| Rl 57| 20] & e|E 1 Qs o g Tk ek
e 57t o] 2%l iyt A Z] EF-2] PCIS7H95% ©] /43l A (Stachow1cz etal,2011) Bt H2 7102 S 11 A %—*—2 =
et YA HE] £ AYato]] Fofdh B YRS x3lol A EE BE S HELaL 9] o] & ol A efofd 7HA|Sof ths
A e E HAS| s At £ 4 QU
T | B
U AR 5 F 2o gt 7] 50| glo] Zu A7 0] ZHAIE AL $h A= Zu A= Table29} o] UERGTE 2011 5
B 2024 37HA] Bjold A S2] 2R A= 2.34% ~ 5.71%% LFERE T, U] A A] EF0] =Y H o]F x££ 0 2 mijd 02%% =

WAL STk A o2 UeRth £5] 20201 o] Foll= ZaAlsTE T 10% o= HAIEE ST HA HF A0 5%
2 z235k0] 2715k A4S Hol= 210 2 UERT Stachowicz et al. (2011)7F Bl g Ffubc 2 2] E=of] tigh Zu A= 2007
A 7|5 6% oL, 202001 EH AT (Makanjuola et al., 2020)0]] wh2 ™ FHuch A 2] E20f thet A= 7.20+2.48
2 Stachowicz et al. (2011)2] A3} B} ¢ 4] R7t 2 A7 20 A S7H8-2 0.73%S] A0 2 B EQlc) n)=o] Hx
2018 = A )= U A x| ZZof et & 7|8 ZuAI57}7.6842.952 FHtThe) v et 2R =2 B T} (Srikanth et al., 2022).
A MAAHCRE 71 Wol ARSE AL Qls T2 SAERICE A4 FF 5 90% o= AHAI5HL QL YHA] 10%E A A, 4],
ofloj A, BefARA FE 5O & /5 0] Qle ThE B2 TuA4E Hol| 1l Z7HgE 2 A o2 mtEh

Table 2. Statistics of inbreeding coefficient for each birth year of Korean Jersey population
Inbreeding coefficient

Birth year Head Avg Std min max
2011 6 2.67 0.23 2.14 2.78
2012 6 4.36 2.42 2.14 8.95
2013 6 2.34 0.43 1.74 2.72
2014 21 3.03 0.72 1.74 4.58
2015 6 5.01 2.24 1.46 8.51
2016 25 4.02 1.98 1.37 8.74
2017 22 3.67 1.49 1.68 8.26
2018 59 3.32 1.35 1.33 7.38
2019 47 3.99 1.29 1.50 9.92
2020 116 4.93 2.15 1.86 11.25
2021 198 5.71 2.40 1.83 28.20
2022 226 5.49 1.60 1.41 10.71
2023 192 5.09 1.60 2.13 15.22
2024 34 5.52 1.59 1.90 7.52
Total 964 5.00 2.00

Avg, average; Std, standard deviation; min, minimum; max, maximum;

-2jutztol] 21 2] FF-o] EQlH o] Ao wheh Zw A7t o] @A) WSt Sl mhetslr] o A= S4YS A4t A
A S 77 ol At Q34 AL, 77k o] Al TRA] @] =Zol| A AJAbste] f-2juetel] sl S012 =4

I+ ol A AJALSE FH 44 2ho 2 BEsto] A4S u] 1 6FQITH (Table3). 1 272010 ZUoll 7] E& 44 gto] =9
o] 20149 R AF4A 02 FAkE THAEo] 567 ARSI, A7 o] A] w2k A o & Yaket R0 2 AAIE

o] JAtE]7] AAFSIIH. 0] % 2020 FAAFFE = = £ Bike U AR At e e o= Blold ZiAlE
o] Z7Fsh= Z& &1l skITh o= Table2ol| Al Hof 5= Aol AR Afet & 4= et fAR o mg ZuA|4E v ws]

o
lo
fu
-
P
Tz

N

O

Journal of Animal Breeding and Genomics 130



Analysis of pedigree structure and inbreeding coefficient for Jersey dairy cattle in Korea

B S Skt ol g4 o) 49 2019 Zk23.89%94 2.92% L Z10] 20204 % 0] % 5% OI*POEJJMI# Z7HEo] 7
A AL B B 4 9tk 21H 02 AR T ZATAE HR 20200 TS 7O 2 ) A2 BE A E47L 325 27k}
= A8 ST glid, o] ) 2 AR5 7HES] A1) Bl et 4271 Z713Tol ek A2 B2-2 ApAE] 3lof £9)
Geogol ek A Rt 8 42 chul Chofst ) B o] FUR SUIX) Bstel mufol ol 83 4 i Helo] g
#jo)7] g0 2 greec,

Table 3. Inbreeding coefficients by methods of reproduction for each birth year of Korean Jersey population

Embryo transfer e -

Birth year Imported Domestic Total Artificial insemination

n Icoef n Icoef n Icoef n Icoef
2011 6 2.67 6 2.67
2012 6 4.36 6 4.36
2013 6 2.34 6 2.34
2014 11 2.89 10 3.18 21 3.03 1 0
2015 2 5.82 3 5.64 5 5.72 1 1.46
2016 5 3.28 17 3.88 22 3.74 3 6.06
2017 5 2.47 7 3.74 12 3.21 10 4.23
2018 15 4.08 19 3.59 34 3.81 26 2.55
2019 7 5.51 15 3.89 22 4.41 31 2.92
2020 47 4.49 29 5.49 76 4.87 40 5.03
2021 52 4.71 68 6.68 120 5.82 78 5.54
2022 37 6.60 87 5.45 124 5.79 102 5.13
2023 15 5.60 59 4.87 74 5.02 122 4.96
2024 1 5.72 10 6.69 11 6.60 23 5.00
Total 215 4.73 324 5.27 539 5.06 437 4.80

Icoef, inbreeding coefficient;

olg S| gi5to] A= A2 FF ZAFol tfet obu] AHGHIES SISt Ak (Tabled), 2018AE7HA = 3071 0]/e]
of| S AHESH I 2019 0] % o] FR7} Fol & Wh H o) ARG HIES} 305 o o2 S7HE A& BRlstgic. 53] ot
2| o) AHERIE 7} 20201 0|2 302 2019 o EABFA| T ohH] FF-E 207HK|0fIA] 247HA] 2 A o] AESE 535

oA 116F2 F v o] S7}5te] (Table3) AHEF4> he] ob] Ff-= SAsHA| 45T obe] B o] § WEE 53] ooz
B7ke 7k ) toleh. wtk opyet 20221 o] ol oh] FF7F 11-13FE H3E ohu] o §RET} 10% oo FAsH
S7kstel S A2 FF LA 450 A0 A48T 9l 2 el ST AR wulst A F S Felsteick

Table 4. Least-square means and standard errors according to slaughter year Hanwoo steer

Birth year Number of sire Average used Minimum Maximum
2011 34 2.00 1 15
2012 36 2.25 1 7
2013 43 1.97 1 10
2014 35 2.05 1 10
2015 41 1.85 1 7
2016 35 171 1 14
2017 48 1.79 1 5
2018 28 3.03 1 15
2019 29 2.72 1 30
2020 24 5.58 1 30
2021 24 8.62 1 46
2022 13 17.46 1 41
2023 12 16.16 1 69
2024 11 3.09 1 9
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CONCLUSION

& AFolA= 20108 el 222 =Rl o] ARFEAL 9le AlA XA 5ol thet 729 FuAE 245, B8 7]
e Hallou 2R =E ARt Al w7t o] R A A] oF ZuAl7E S7FEAL (e A &)l SH3AT Blaof flojA
X1 it EAl= ) 230713t St 52 woktth §5] EAE] F5-2 A AlA M e 2 50171 w2l 2ol o
S A7 YR A] & Aol A E A 2Rk Zla 7] HFA 02 o] RolA7] el 25]3 3ol tigh ZA|7F ui

i)

1 = Zlo|th (Gonzélez-Recio et al., 2007; Miglior, 2000). A 2] ZZ-2 2l tho] 27| wjZof Zzlof| tigt 2] = AlZwuje] e
7gol tf tiFEth A A9 -9 Fu A7 5% IR 733059 -0l 25kg Hansto] At E4do] 22 A, 5% o] Fo] &
Ak EAo) Ads| S7FstaL 10%2] 739 177kg, 15~19%+ 327kg2] &410] “é%k— Aoz Huww ok Ut A2 &
A Fo] 1,000F n]Rkel vhE A AR E 232 BT 4 A== Al we] A|ARS 59} A of bt A dle =]
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