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ABSTRACT

This study estimated characteristics and genetic parameters for milking traits in Holstein dairy cattle.
Daily records (12,561) were available from a hundred fifty four lactating cows with sixty six sires at
National Livestock Research Institute from November, 2005 to April, 2006. The cows were fed same
rations, and were milked twice daily using milking parlour equipped with Alpro-system® to collect milking
records automatically. The experimental cows have averaged 1.9 parities, 139.7 days in milk, and 13 kg
milk yield per milking. Average milk flow was 64% of peak milk flow. Milking duration, peak milk flow,
average milk flow, and milk yield per milking were 5.57 + 1.67 minutes, 3.58 +0.79 kg/minute, 2.28 +0.51
kg/minute, and 13.02 +4.09 kg, respectively. All traits in the morning milking were higher than those of in
the evening milking, and were also increased with parity. Heritabilities for milking duration, peak and
average milk flow, and milk yield per time were 0.49, 0.70 0.58 and 0.36, respectively. The genetic
correlations of milking duration with peak milk flow, average milk flow, and milk yield per time were —0.48,
—0.54, and 0.41, respectively. The correlations of milk yield per milking with peak milk flow and average
milk flow were 0.23 and 0.30, respectively. In conclusion, milk flow was increased with milk yield;
however milk flow was opposite relationship with milk duration. Further studies are not only necessary to
warranty genetic parameters, but pre-installation of automatic recording system to collect daily milking

record is also necessary.
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I.M = AEEE ZF03 247 Fa ok waby 2

flel Aglagel 9T mAE W HASA

AzdA Fa8 A4 FAe T A% glo]  HARARY, HHEE T3 ge vfPd
G 6 ARolth e A AR & el WS T A 58 A0
G AR FRIE F7kebaL gla okgE] Afek (IAISARNS Al Akt 249l
gol 2e¥E A% Z7bg wet A4 g 3F Sol 4T VAL FAAE 9T v

Corresponding author : Byeong Seog, Ahn, National Livestock Research Institute, Seongwhan-eup Cheonan-si

Chungcheongnam-do, 330-801. Republic of Korea
Tel : 041-580-3392, E-mail : abs3382@rda.go.kr

— 487 —



Ahn et al. ; Genetic Parameters for Milking Duration and Milk Flow

o= Hil(Zwald &, 2005)% $low =
Me TR Jrlde Hl%ﬁE o] &8
3L It} (Holstein Canada, 1996; Boettcher =,
1998; Zwald 5, 2005). 12|t} o5 o] tj
sto] srulellA Harel Agte ARl A
geth 2y w7 ARSRES] F7EeE ol
w2 Aol RSt TS I w Axlvb=
o5 PHo] et TR Attol] et
o]: 61— 7—]0]@"{ *§71'6h’4— O],x]tl} o].e_ ZZ&‘EE}
T A= FfrAlEolu A7) u7E A ey
ofof 3h= o o] e A% dAolth H|f
@Al gk AATtel] ofshH ZAFAHM]
A|EAIZY), BlFEE so] AUA A wEA 5
E'i _ﬂ_l:,_o ‘Ll-ok:_ Okﬂi /\‘]]i!- 71—0301 _9_0] O]_

el & Z2Y R v sglon
(Boettcher 5, 1998) W2 AU Al =oiA|
H Ayl m&o] AAHAY FF7]e] G
Vs o Aol HER Alg&s AT
g el whAstal Skt (Zwald 7,
2005). webA E7kAEI A4 AR A= A
A FANE AGdEaEI A Ed FFS 7

2
I
)
W, do
m
oX,
o
N Fz
1%
o}
rlr
pork
rlo
o
=
i
ik
=2
k1

Table 1. Frequencies of days in milk by milking time (a.m. and p.m.) and parity
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Days in milk*
Source
D1 D2 D3 D4 D5 D6 D7 D8 D9 D10 D11 Tot
Total 1501 1511 1,665 1946 1486 667 671 603 686 743 1,082 12,561
am. 840 709 805 994 760 390 471 443 411 390 571 6,784
Milking time
pm. 661 802 80 952 726 277 200 160 275 353 511 5,777
1% 559 425 296 352 425 196 336 359 302 259 432 3,941
Parity 2™ 662 638 831 871 563 198 68 129 258 387 543 5,148
>3Y 280 448 538 723 498 273 267 115 126 97 107 3472

* D1: 6~30, D2: 31~60, D3: 61~90, D4: 91~120, D5: 121~150, D6: 151~180, D7: 181~210, D8: 211~
240, D9: 241~270, D10: 271~305, D11: 306~365 days in milk.

— 488 —



Ahn et al. ; Genetic Parameters for Milking Duration and Milk Flow

2 AubEel Af ol HA SkgolA Har
25kge] Helell = ARE B4 o]t
(Table 1). H]F5241 v-FA&EAIZE FHaH] -
&5, FulEE B AT Pl o
ato] ZHF-AZHam. /p.m), Ak 2 87 &3
5 FASG o o5 $5te] SAS TEIE

o ge myom BAsL /A p A
ARE, TE 249 0%l wE AT

of ngada HEEhlank=1,.11), e U
w2 lela = (FrEsigith 2F Fde g &
Abah FEARS Kovacyt Groeneveld (2003)©] Al
A%k REMLO] 2]3+ VCE-5 Z21#8 o] &3}y
Qo] G H|fIHoTA BARFd ¥ils)

Atk BARYPL yijo= g+ A+ Is(DIM); + e}
i A7 pe AR, 450, A2 )Y
S 7= el AiAlER, AE A9
dAASFYE, IsDIM) & FHFoZ Aligt

Schaeffer (1987)7F A|A|gH jA7d el 23t 3]
SrrEA yi=a+by+ CYZt + dW; + eW Zt + e°]
Tk yi= t/305, Wi=10g(305 /3, ai= i+

el 44, b o A olF ga
Uehdl= Al dot e HALFEA FUHE
el Al te ZRdF, e Yooz
Do vl 3 AsE Fauwd
7} 31(Silvestre 5, 2006), e YA dolE
W2 Hegith FdEE VCESE ]88}
gom FAY FHe sAS TRIPS o] &a}

o F33rk

O
=

=
=
=

FAE 2] dubA <l 542 Table 29}
2ok vRAEARY HG S5, HaH)
£ 9§ 52 o ®Bas} njg FFol
AtHet 5, 1996, 2005; Zwald 5, 2005). H]--
A EA I BlGEEE FEetE, 7 Eek

el woelals 3, 9% SAEA, 347
o

18 o
ojfl
i

N

N
°

2 % 2 4
)
d
=,

f
o
oy, m

ol
2
of
o)
&
s o)
AC)
o
e
rr
M
A
jur]
=
o
)
2_1‘
v
£l
$
32
L2 o

(Schmidt 5, 1988). &3t Z-HA] RAEYAE Z
A dle Ax T8 B b ol 2HBruckmaier
¢} Blum, 1998), * FHAIZHE] A SR

T
o
(NI

4
Me Axel fupdel Fad adle °
el olE AR Fol fFl EYE
Fioggde] | 4 gg W o ole 47}
g B AR FHEd gl

WASHA fv wbel] AR A ¥ A ST

of W=m fFe] wokte] % ot olof
A el 4 w38 £ gom AR

AR
o] Ak Aol 2y EES A
3 B HAEAES A E AAaE dEst
I 3lItHDodd ¢} Griffin. 1983; Zwald %,
2005). & it HlFEEs Ha HEEY
64% Fo® SAENCH ol A{T f{TF
& 13kg AEolth o] oF 5(1996)0] W
3 B]FA AT 4745, HaH 5455 3.83 kgl
T 122kgd Mgk Eoldlen Ha
HHE5EE A9 Hid A4S YeEhslth
Van Reenen 5 (2002)%= H|-f 7HA] §- 2~130
Aol ST AU FEES} HHALATRS

o

o

4

Table 2. General statistics for milking characteristics of experimental herd

Source No. of record Means + SD CV (%)
Milking duration, (min) 12,561 557 +1.67 29.9
Peak milk flow, (kg/min) 12,561 3.58£0.79 220
Average milk flow, (kg/min) 12,561 2.28+0.51 22.3
Milk yield per milking, (kg) 12,561 13.02 £4.09 31.4

489 —



Ahn et al. ; Genetic Parameters for Milking Duration and Milk Flow

32~47kg/E7} 45~62% 02} 3to] H|S=g
ANE B3,
g olE Ao diste] FFAIRE, Akake}

H| 710l w2 H AR Table 390 Al
AlSHlTt HIFAIEAIZE, HAH| 4, ]
&%, 2R Bl st o Fr
Hoh o ZR7t A UElska, ARl A
17 Al9jstar Aaksrreh #
olth ol fEe F7tet

S

o2 2 o o il dot & © N, o\ [

Table 3. Least square means and standard error for milking character by parity and days in
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Source Milking _duration Peak millf flow  Average mi_lk flow Milk.yi(_eld

(min) (kg/min) (kg/min) (kg/milking)

Milking tire am. 5.84: +0.01 3.722 +0.01 2.38: +0.01 14.27: +0.04

p.m. 4.76° +0.02 350" +0.01 218" +0.01 10.40° +0.05

1" 5.42° +0.02 3.18" +0.01 2.06° +0.01 11.81* +0.05

Parity 2" 5.10° +0.02 3.66° +0.01 2.32° +0.01 12.12° +0.04

>3" 5.38" +0.02 3.99° +0.01 2.45° +0.01 13.07°+0.05

6~ 30 5.97°+0.03 3.51° +0.01 2.22° +0.01 13.48" +0.08

31~ 60 6.43" +0.03 3.52° £0.01 232" +£0.01 15.20° +0.08

61~ 90 6.21°+0.03 3.54* +0.01 2.32° £0.01 14.82° +0.07

91~120 5.92° +0.03 359" +0.01 2.27° +£0.01 13.99° +0.07

121~150 529" +0.03 3.70° +£0.01 2.31° £0.01 12.66° +0.08

Days in milk 151~180 4.81°+0.05 3.64" +0.02 2.22° +0.01 11.43"+0.12

181~210 4.79"+0.05 3.63" +0.02 2.26° +0.01 11.58"+0.12

211~240 458° +0.06 3.79° +£0.02 2.34° +0.01 11.31'+0.13

241~270 457" +0.05 3.88° £0.02 2.41° £0.01 10.719+0.12

271~305 4.72'+0.05 3.55% +0.02 2.28™ +0.01 10.13"+0.11

306 ~365 5.03 +0.04 3.35° +0.02 2.11° £0.01 10.33"+0.09

* LSM with different superscripts is different significantly.
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Table 4. Genetic parameters for milking characteristics of experimental herd
Traits Milking duration Peak milk flow Average milk flow  Milk yield
(min) (kg/min) (kg/min) (kg/milking)
Milking duration, (min) 0.49 +£0.02 —0.48 +£0.04 —0.54+0.04 0.41+0.05
Peak milk flow, (kg/min) -0.24 0.70+0.01 0.87 £0.01 0.23+0.05
Average milk flow, (kg/min) -0.29 0.78 0.58 £0.02 0.30 £0.05
Milk vyield, (kg/milking) 0.64 0.29 0.38 0.36 +0.02

Heritabilities are on the diagonal, genetic correlations are on the above diagonal, phenotypic correlations are

below diagonal.
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