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Abstract

This study was conducted to identify individuals suspected of natural crosses without KPN gene information and to
analyze the relationship with economic traits. Allelic of the analyzed MS markers was compared with KPN information, and
individuals with no confirmed parental status were estimated as natural crosses. The results were as follows; 4.37% of the
individuals were estimated as natural mating, and the proportion of the natural mating individuals was higher under grade
2 than others grade. In the analysis of economic traits, it was found that natural crosses individuals had a longer breeding
period (1.45 months), the carcass weight was lower (9kg), the Longissimus dorsi Muscle Area was smaller (3.85cr), and
the Marbling Score was lower (0.8) than artificial insemination individuals. It also showed a significantly lower value in the
meat quality grade, and the economic loss of the natural mating individuals was larger. On the basis of the results, it was
shown that, when removing the natural mating individuals, the gain of the production cost by shortening the breeding
period was 212 thousand won and the gain of the sale price by increasing of the meat quality grade was 778 thousand
won. In other words, it can take a total of 990 thousand won economic gain for each.
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Materials and Methods
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Genomic DNA =& ! quality control

Genomic DNA®] Z-2 Quickgene Kit(Kurabo Bio-Medical, Osaka, Japan)E- ©]-85}%] 1.5 ml micro tubel] 5 mg 73
o] 223 Yl tissue lysis buffer 180 (0} proteinase K 20 Wl 34713t 2 55 °CollA] 12417t lysisE A |5 LysisE 4
A] & %071 10,000 rpmol|A] 3 F2t A2 |5t AdFHS 5kl A28 1.5 ml micro tubeol] &7 ©ot lysis buffer 180 il
S 718 & 1527 voltexdt the- 70 °CollA 1027+ incubationsto] 99% ethanol 240 & Y31 1527 vortexsRith 1 &
ARE o) wet BejgA) si9ich 5% genomic DNA %=+ ND-1000 UV - Vis Spectrophotometer(Nanodrop
Techlogies, Inc., USA)2- ©]-835}9] 260 nm, 280 nmol|A S4=2 2751901, 274 & -20 °Col| EoslH A&ojl ARg3513iTh

Microsatellite(MS) marker 8% SZ
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A 2013-502)0)] AFR-E]= 13% 5 AH A0 252 A Q) 11(TGLA277, BM2113, TGLAS3, ETH10, SPS115, TGLA126,
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Results and Discussion
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o] Are] AT 4,530F2] AR EE o] 85t XRER] AiHE Table 10 UERRICH BZH]4=40] A 2 (KPN)
7} = Qa7 AMI -2t SR B (KPN)7H gl AFA w2 =)= AA-2] Hl&-2 72} 95.63%, 4.37% 2 Q1= 3
oF. 2011~2015'0]] 255 FHskA] ZFTE 4,190719) AlgoilAf= Q1547 0] 95.85%, AFAuHIZF 4.15%E EA 2,
20169 AFsH FUHAE No.l, 282,353l sligohs ME 340%29] AlEolAE 13470 92.94%, A ws) 7o
7.06%E Kol 25 olske] A follM A wel & == 1R ] Hlgo] Eolxl Z1 o2 SRlElth

Table 1. Estimation of paternity test in steer.

EOP Ell Total
= 1grade No. 174 4,016 4,190
Frequency 3.84 88.65 92.49

2 grade < No. 24 316 340
Frequency 0.53 6.98 7.51

Total No. 198 4,332 4,530
Frequency 4.37 95.63 100

EOP : Estimated Open pollination, EII : Estimated Intrauterine insemination
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Table 2= 4,530712] A& F EZH 44(KPN)2] XIzto ol wiet 2t wulel Qlg4 0 2 A5 = Jrto] Zohede, &
AT, sz g2a ], SAEA, U E, 454, 8652 eIt 8455 17,14, 1,2, 3 552 2442 5,4,
3,2, 19| 32 S5 A, B, G= 242 3,2, 19] 3k Folsl Al gteldct. At wulie} Qlg4=7g-2 Estded o] 212} 32.57, 31.12
WY, E=AETo] 420.54, 429.54kg, B XA H A o] 86.87, 90.72cm, SA% FA|7}13.53, 13.25mm, TR =7} 4.55, 5.35,
£455°] 3.05, 346, 50| 1.89, 1.95 & HEHUTE. Sotdw2 A7} Q1F3Aol His 145719 el os =
A UERHp<0.001) B A7|8]1 8-S sk A 02 LR RIT. X572 Ak wul 7} Q1-g4=7gol ]l 9kg 724 0 2 UHA| Lte}
O™ (p<0.05), HIZTTHHAA 3 3.85 3214 0 & UHA| LFERRITHp<0.0001). SAFA|, SFe3olAles A+ 1§
93l zto] 7}k ATt LAY E= ZpA w7} Qlg4=7g ol B3l 0.8 -7-2] 2 02 WA LIERA ) 2. (p<0.0001), S25-FlA
= 041 724 0 2 WA LFERH(p<0.0001) AFAwHl 2 2= AA|9-0] ZAg Aol QAo vjs IA] Wojz= 2R
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Table 32 4,53071] A& F EER4A(KPN)2] KIAfoj ol wet Zpd wulet Ql-g7 0 & A ul = Ago] SA5HFS
LFERACE ARl wiel ol g47de 1+5-FollA 22 8.08, 18.12%, 1-5-aollAl 212t 27.27, 31.63%, 1534 242t 28.28,
29.520%, 2530l A 22} 33.84, 19.55%, 35-3llA] 2+ 2.53, 1.18% S LFERIQITE. 3-89 A7l "5 oA Bl &2 A
7} 35.35% 2 Qla<Aoll vlsl 14.4%p @A YEeRst) HHH 253 ofsh Bl&-2 AFAuHl7t 36.37%= Qla47gol Hlsh
15.64%p = bt HF o2 179 A= A3 A| RERR 452 = 2102 411719 Bhof| IS F=7H 52
3+ 291 = sk (Boleman et al., 1997), ZUIA R 117 o] §E50] $8A 22 S olH, dxol 1y o=
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F7gol| vlsl f-2)4 02 WA Lehtor ool we} §4.550] WA et 21082 AFRHh

Table 42 4,5307119] A& F EER A (KPN)2] I Afoj o] wet Zpd wulet Q157 0 & A= Ag o] SFed-2
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Table 2. Comparison of carcass trait according to mating method

Mean = SD
BA CW LMA BF MS MQS MWS
EOP 198  32.57°+ 4.21 420.54°+ 7.80 86.87°+ 1.56 13.53*+ 560 4.55+2.09 3.05+ 1.02 1.89°+0.73
EII 4332 31.12°+2.83 429.54°+ 0.56 90.72°+ 1.28 1325+ 520 535"+ 211 346"+ 1.04 1.95+0.73
EOP-EII 1.45 9.00 -3.85 0.28 -0.80 -0.80 0.06
EOP : Estimated Open pollination, EII : Estimated Intrauterine insemination, SD : Standard Deviation, BA : Butchery

Age, CW : Carcass Weight, LMA : Longissimus dorsi Muscle Area, BF : Backfat thickness, MS : Marbling Score, MQS :
Meat Quality Score, MWS : Meat Weight Score

No

Table 3. Comparison of meat quality trait according to mating method

Total 1™ 1+ 1 2 3 > 1grade 2grade <

EOP No. 198 16 54 56 67 5 70 72

Frequency 8.08 27.27 28.28 33.84 2.53 35.35 36.37
FII No. 4,332 785 1,370 1,279 847 51 2,155 898

Frequency 18.12 31.63 29.52 19.55 1.18 49.75 20.73
Total No. 4,530 801 1,424 1,335 914 56 2,225 970

Frequency 100 17.68 31.43 29.47 20.18 1.24 49.11 21.42
EOP-EII -10.04 -4.36 -1.24 14.29 1.35 -14.4 15.64

EOP : Estimated Open pollination, EII : Estimated Intrauterine insemination
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Table 4. Comparison of Meat yield trait according to mating method

Total A B C

EOP No. 198 43 90 65
Frequency 21.72 45.45 32.83
FEII No. 4,332 1,066 1,985 1,281
Frequency 24.61 45.82 29.57
Total No. 4,530 1,109 2,075 1,346
Frequency 100 24.48 45.81 29.71
EOP-EIL -2.89 0.37 3.26

EOP : Estimated Open pollination, EII : Estimated Intrauterine insemination

Table 5. Cost of production in beef cattle (Statistics Korea, 2015)

Month Cost of production Purchase cost Breeding Cost Cost of Production at 1 month Cost of Production at 1.45 month
31 6,868,000 2,332,000 4,536,000 146,000 212,000

Table 6. Analysis of profit and loss price according to exception open pollination
Grade rating result(2015)

Remove estimated open pollination

EOPR EOPR-AR

g ), Khk KAk

No. AR(A) Bid Price Diflggr z(;ce (B) (B-A) CHOPI **Count (1000535;[1) (10%%%130(;3“
1 73,251 16.43 18,956 8.08 -8.35 1,574 131.5 79,339
1 168,750  37.85 17,536 1,420 27.27 -10.58 5,312 562.3 344, 851
1 135,259  30.34 16,093 1,443 28.28 -2.06 5,509 113.6 71,788
2 64,164 14.39 14,606 1,487 33.84 19.45 6,592 1,282.0 1,128,913
3 4,044 0.91 12,534 2,072 2.53 1.62 493 - -
Total 445,468 - - - - - 19481 2,089 1,624,892 778

AR : Appearance ratio, EOPR : Estimated open pollination ratio

* Conversion of estimated open pollination individual (CEOPI) : 19,481[Appearance ratio (445,468) * : Estimated open
pollination ratio (4.37/100)] * : Grade of estimated open pollination ratio

** remove estimated open pollination(REOP) : Absolute value[Conversion of estimated open pollination individual *
[(Estimated open pollination ratio - Appearance ratio)/100]]

** Price of remove estimated open pollination : ** remove estimated open pollination * means of carcass(425kg) * Price
difference

%% Cost of each at remove estimated open pollination(CEREOP) : Price of remove estimated open pollination / remove
estimated open pollination
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Conclusion
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