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ABSTRACT

A total of 189,587 purebred Jersey cattle with genomic information provided by the Council on Dairy Cattle Breeding (CDCB) were
used in the analysis. In the overall dataset, genetic gains by birth year steadily increased for all traits except somatic cell score
(SCS); however, no genetic gains were observed for any traits in the Korean Jersey population. The proportion of animals selected
within the top 5% for each trait was markedly lower in the Korean Jersey population, particularly for SCS, mastitis resistance (MAS),
daughter pregnancy rate (DPR), cow conception rate (CCR). and Jersey Performance Index (JPI). In future breeding programs, it will
be necessary to establish more focused selection indicators for health and reproductive traits. To establish a reference population for
genetic improvement of the Korean Jersey breed, the collection of additional genomic information and accurate phenotypic records
is indispensable.
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MATERIALS AND METHODS
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Table 1. Means, standard deviations (STD), maximum (Max), minimum (Min) and average reliabilities (Rel) of traits
for animal with SNP information (n=189,587 and KOR=237 heads)

Traits Overall KOR

Mean STD  Max(Min) Rel Mean STD Max(Min) Rel
Milk yield (MILK) -264.14 593.67 2165.0 79 170.21 383.38 1248.0 76
Fat yield (FAT) -8.53 22.05 73.0 78 4.55 15.29 54.0 76
Protein yield (PROT) -8.36 17.30 54.0 79 3.99 8.60 28.0 76
Fat% (FATP) 0.03 0.13 0.7 79 -0.02 0.12 0.3 76
Protein% (PROTP) 0.01 0.06 0.3 79 -0.01 0.05 0.1 76
Somatic cell score (SCS) 2.98 0.11 -2.5 77 3.01 0.10 2.7 76
Production lifetime (PL) -0.38 1.72 6.8 75 -0.05 1.60 4.3 74
Mastitis resistance (MAS) 1.00 1.33 7.0 62 -0.07 1.18 31 64
Daughter pregnancy rate (DPR) 0.46 1.74 11.2 72 -1.59 1.55 2.8 72
Cow conception rate (CCR) 0.25 1.79 9.9 72 -1.66 1.83 3.5 72
Udder depth (UDP) -0.47 1.28 4.7 82 -0.33 0.94 1.9 80
Fore udder attachment (FUA) -0.55 1.04 3.6 - -0.02 0.67 1.9 -
Rear udder height (RUH) -0.28 0.81 3.2 - 0.25 0.63 2.1 -
Type score (PTAT)-0.31 -0.31 0.64 1.9 80 0.19 0.45 14 79
Cheese merit index (CM) -75.85 199.63 615.0 76 8.41 139.17 404.0 74
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Figure 1. Distributions of MILK, FAT, PROT, FATP, PROTP, SCS, PL, MAS, DPR, CCR, UDP, FUA, RUH, PTAT and CM
from top left to low right by nation
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Table 2. Linear estimates, standard errors (SE) and coefficients of determination (r?) of genetic gains for traits by

birth year
Traits Overall KOR JPN
b=£SE i b=£SE it b=£SE i
MILK 41.613 £+ 2.016™ 0.92 33.785 &£ 34.892N 0.16 75.337 + 8.414™ 0.85
FAT 1.829 + 0.049™ 0.98 3.013 £+ 0.949 0.67 3.238 + 0.347™ 0.86
PROT 1.424 + 0.064™ 0.93 2.168 = 0.925N 0.52 2.729 + 0.284™ 0.87
FATP -0.002 = 0.000™ 0.26 0.007 == 0.010M 0.08 -0.003 + 0.001" 0.46
PROTP -0.001 £ 0.000™ 0.40 0.005 == 0.004~s 0.27 -0.001 == 0.000™ 0.18
SCS 0.001 £ 0.000% 0.08 -0.012 %= 0.006™ 0.44 -0.002 # 0.001™ 0.23
PL 0.093 £ 0.006™ 0.86 0.236 £ 0.098Ns 0.54 0.122 + 0.030™ 0.54
MAS -0.056 % 0.006™ 0.73 0.060 == 0.072Ns 0.12 -0.155 £ 0.014™ 0.90
DPR -0.161 £ 0.005™ 0.96 -0.178 &= 0.130% 0.27 -0.164 £+ 0.012™ 0.93
CCR -0.155 £ 0.00 6™ 0.94 -0.103 &= 0.137™ 0.10 -0.149 £ 0.015™ 0.88
UDP 0.065 % 0.005™ 0.81 0.114 = 0.056™ 0.46 0.034 + 0.015 0.28
FUA 0.078 %+ 0.004™ 0.91 0.126 £ 0.031™ 0.77 0.062 %+ 0.008™ 0.82
RUH 0.055 £ 0.003™ 0.92 0.043 £ 0.064"s 0.08 0.066 £ 0.007™ 0.86
PTAT 0.054 %+ 0.002™ 0.96 0.080 == 0.033Ns 0.54 0.057 = 0.005™ 0.90
CM 15.351 £ 0.633™ 0.94 36.600 £ 4.7427 0.92 28.871 + 4.421™ 0.75
“p<0.001, “p<0.01, ¥None significant
AAALB A A5, A, el 2 240X 0] A 314 THekFS ZH2t 41.611b, 1.891b, 1.421b2F 15.358%12.1
e 34, TYN LT} 42782 22, 247 0.09months,

A
-0.06, -0.16%2} -0.16% S 1L A4t o Z7beh= vHA G- AP A 52 Tashe Aoz Uehton, fd A
A2 A et T 7F 2A5HA] & ThFig 3).
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Figure 3. Genetic trends on PL, MAS, DPR AND CCR (left) by birth year using overall data.
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Figure 4. Genetic trends on UDP, FUA, RUH and PTAT by birth year using overall data.
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Table 3. Selected animals upper top 5% (9,479 heads) for GPTA of traits in each country

Nations Animals FAT PROT SCS PL MAS DPR

AUS 5,161 16 (0.3) 9(0.2) 83 (1.6) 57 (1.1) 189 (3.7) 111 (2.2)
BRA 14,766 530 (3.6) 1000 (6.8) 488 (3.3) 1052 (7.1) 182 (1.2) 283 (1.9)
CAN 6,216 528 (8.5) 405 (6.5) 212 (3.4) 375 (6.0) 179 (2.9) 363 (5.8)
CHN 1,357 64 (4.7) 68 (5.0) 56 (4.1) 15 (1.1) 26 (1.9) 61 (4.5)
CRI 2,359 106 (4.5) 181 (7.7) 122 (5.2) 204 (8.6) 28 (1.2) 10 (0.4)
DEU 2,324 194 (8.3) 47 (2.0) 246 (10.6) 54 (2.3) 49 (2.1) 196 (8.4)
GBR 5,067 164 (3.2) 8(0.2) 429 (8.5) 65 (1.3) 77 (1.5) 545 (10.8)
JPN 2,072 109 (5.3) 81(3.9) 45(2.2) 57 (2.8) 50 (2.4) 78 (3.8)
KOR 237 17 (7.2) 9(3.8) 10 (4.2) 11 (4.6) 1(0.4) 0(0.0)
USA 150,028 7751 (5.2) 7671 (5.1) 7788 (5.2) 7589 (5.1) 8698 (5.8) 7832 (5.2)
Nations Animals CCR UDP FUA RUH PTAT CM

AUS 5,161 96 (1.9) 174 (3.4) 228 (4.4) 180 (3.5) 286 (5.5) 7(0.1)
BRA 14,766 284 (1.9) 931 (6.3) 1189 (8.1) 877 (5.9) 1160 (7.9) 677 (4.6)
CAN 6,216 358 (5.8) 621 (10.0) 748 (12.0) 620 (10.0) 951 (15.3) 474 (7.6)
CHN 1,357 23 (1.7) 7(0.5) 10 (0.7) 15 (1.1) 11 (0.8) 33(2.4)
CRI 2,359 15 (0.6) 174 (7.4) 234 (9.9) 236 (10.0) 368 (15.6) 97 (4.1)
DEU 2,324 238 (10.2) 314 (13.5) 125 (5.4) 88 (3.8) 127 (5.5) 112 (4.8)
GBR 5,067 554 (10.9) 482 (9.5) 295 (5.8) 158 (3.1) 241 (4.8) 93 (1.8)
JPN 2,072 87 (4.2) 134 (6.5) 185 (8.9) 142 (6.9) 251 (12.1) 94 (4.5)
KOR 237 1(0.4) 3(1.3) 13 (5.5) 33 (13.9) 39 (16.5) 12 (5.1)
USA 150,028 7823 (5.2) 6639 (4.4) 6452 (4.3) 7130 (4.8) 6045 (4.0) 7880 (5.3)

URatio of top-5% animals to the total number of animals in each nation
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Figure 5. Comparison of JPI(Jersey Performance Index) by countries
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Table 4. Cumulative frequencies (cumulative percentages) of Korean Jersey selected by top %

Traits Top %
<5 10 20 30 40 50 > 50

MILK 24(10.1) 56 ( 23.6) 110 ( 46.4) 153 (64.6) 176 (74.3) 194 ( 81.9) 237 (100)
FAT 17 (7.2) 41(17.3) 88 (37.1) 121 (51.1) 157 (66.2) 192 (81.0) 237 (100)
PROT 9(3.8) ( 16.5) 106 (44.7) 161 ( 67.9) 192 (81.0) 219 (92.4) 237 (100)
FATP 2(0.8) 10 (4.2) 31(13.1) 49 (20.7) 69 (29.1) 81(34.2) 237 (100)
PROTP 2(0.8) 8(3.4) 26 (11.0) 47 (19.8) 70 (29.5) 83 (35.0) 237 (100)
SCS 10 (4.2) 16 (6.8) 31(13.1) 46 (19.4) 74 (31.2) 94 (39.7) 237 (100)
PL 11 (4.6) 26 (11.0) 56 (23.6) 79 (33.3) 122 (51.5) 150 (63.3) 237 (100)
MAS 1(0.4) 3(13) 11 (4.6) 19 (8.0) 26 (11.0) 42 (17.7) 237 (100)
DPR 0(0.0) 1(0.4) 2(0.8) 8(3.4) 14 (5.9) 28 (11.8) 237 (100)
CCR 1(0.4) 0(0.0) 9(3.8) 15(6.3) 26 (11.0) 39 (16.5) 237 (100)
UDP 3(13) 15 (6.3) 44 (18.6) 69 (29.1) 102 (43.0) 129 (54.4) 237 (100)
FUA 13 (5.5) 31(13.1) 66 (27.9) 101 ( 42.6) 151 (63.7) 188 (79.3) 237 (100)
RUH 33(13.9) 44 (18.6) 106 (44.7) 138 (58.2) 156 (65.8) 182 (76.8) 237 (100)
PTAT 39 (16.5) 69 (29.1) 104 (43.9) 145 (61.2) 185 (78.1) 210 (88.6) 237 (100)
CM 12 (5.1) ( 13.9) 69 (29.1) 103 (43.5) 137 (57.8) 160 (67.5) 237 (100)
JPI 3(13) 15(6.3) 44 (18.6) 69 (29.1) 102 (43.0) 129 (54.4) 237 (100)
CONCLUSION

0|2 4702919 3)(CDCB)S] B MA| AR} AH R 2 0]3 ARG E & 7]HE0 2 § Zo] 7] miEol, Tl $7olut AR Z A,
55 5490] Aol <l3) ZIcierel 4342 9] ofete FsAlol Slck webd CpCBold ABH §7159 B 422 3
7HA AH] 2ol 9HA| sl Al51aL A-8-5k= Aol a5t e U A AE FRATS 5517 Yol = o B2 AR}
et BHY 2150] 310] WhEA] MY ojof Btk AR A% Mke] 527} 2|45 degsha g vle] 84
A\ 52 F4 02 fagshe Zlo] vhk sttt Azkeit,
CONFLICT OF INTERESTS

No potential conflict of interest relevant to this article is reported.

ACKNOWLEDGEMENTS

B IS (=R)S =215 AFLARY (@AM S RS-2021-RD009515)2] | ¢oj oJ5f o] F0ix A1l

REFERENCES

AJCA (American Jersey cattle association). 2025. Jersey Genetic summary. 30(2).

Al-Khudhair A, VanRaden PM, Null DJ, Li B. 2021. Marker selection and genomic prediction of economically important traits using imputed
high-density genotypes for 5 breeds of dairy cattle. Journal of Dairy Science. 104:4478-4485.

Asha MM, Kristen LPG, John BC, Robert HF. 2025. The role of a national evaluation system in promoting dairy sustainability. Journal of Dairy
Science. 6:458-463.

Cesarani A, Lourenco D, Bermann M, Nicolazzi EL, VanRaden PM, Misztal 1. 2024. Single-step genomic predictions for crossbred Holstein and
Jersey cattle in the United States. Journal of Dairy Science. 5:124-128.

Journal of Animal Breeding and Genomics 210



Genetic Evaluation of the Domestic Jersey Dairy Cattle Using the U.S. Reference Population

Lim DH, Kim TI, Park SM. Ki KS, Kim YH. 2021. Evaluation of heat stress responses in Holstein and Jersey cows by analyzing physiological
characteristics and milk production in Korea. Journal of Animal Science and Technology. 63(4):872-883.

MDS (Ministry of Data and Statistics). 2025. Livestock Statistics in the First Quarter. p4. Ministry of Data and Statistics, Daejeon, Korea. [in
Korean]

Nuomin, Nguyen QD, Aodaohu, Nishino N. 2022. Frequency of [3-Casein Gene Polymorphisms in Jersey Cows in Western Japan. Animals.
12(16), 2076; https://doi.org/10.3390/ani12162076.

Ogawa S, Taniguchi Y, Watanabe T, Iwaisaki H. 2022. Fitting Genomic Prediction Models with Different Marker Effects among Prefectures to
Carcass Traits in Japanese Black Cattle. Genes. 14(1):24. https://doi.org/10.3390/genes14010024.

Seo JW, Lee HK, Park KD, Lee JH. 2023. Comparison of SNP variation and extent of linkage disequilibrium in Holstein and Jersey cattle
populations in Korea. Journal of Animal Breeding & Genetics. 7(1)17-24.

Tanaka K, Amano M, Fujiki M, Takizawa, T. 2021. Discrimination between Holstein-derived milk and pure Jersey dairy products via analysis of
the MCIR gene. Food Science and Technology Research. 27(3):381-387.

VanRaden PM, Toghiani S, Basiel BL, Cole JB. 2025. Net merit as a measure of lifetime profit: 2025 revision. AIP Research Reports, USDA. p1-
25.

Wiggans GR, Cole JB. 2019. Heritability and impact of genomics in dairy cattle. AABP Genomics Webinar. www.uscdcd.com
Wiggans GR, Carrillo JA. 2022. Genomic selection in United States dairy cattle. Frontiers in Genetics. Sep 9; 13:994466.

AUTHORS INFORMATION

Taejeong Choi: https://orcid.org/0000-0002-8299-9342, choi6695@korea.kr
Kyung-Do Park: https://orcid.org/0000-0002-1945-6708, doobalo@naver.com
Gyeonglim Ryu: https://orcid.org/0000-0002-5903-5705, ryuglim@korea.kr
Jihwan Lee: https://orcid.org/0000-0002-0040-3104, leejh6735@korea.kr

Seul Gy Lee: https://orcid.org/0000-0002-2548-8554, ah8380@korea.kr
Ki-won Park: https://orcid.org/0009-0000-1603-9266, rmflsgoa@nate.com
Do-Hyun Kim: https://orcid.org/0009-0007-6761-5711, poordoy(@naver.com
Hak-Kyo Lee: https://orcid.org/0000-0001-5387-4885, breedlee@empas.com

Journal of Animal Breeding and Genomics 211


https://orcid.org/0000-0000-0000-0000
mailto:gjlee@cnu.ac.kr

