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Genetic Lactation Curve and Persistency of Milk Yield in Thai Friesian Dairy Cattle”

Chintana Vongnagnagornﬂ Monchai Duangjindaﬂ Vichai Tippawongﬂ

ABSTRACT

The objectives of this study were to estimate genetic parameters for milk yield,
genetic lactation curve and persistency of milk yield of TF from the first lactation test
day milk record of Animal Husbandry Division and 10 network farms. A total of 18,309
milk records were collected from 2,562 cows during 1998 - 2007. The data was
analyzed by animal model. Variance components and breeding values were estimated
using Restricted Maximum Likelihood (REML) and Best Linear Unbiased Prediction
(BLUP) with Random Regression Test Day Model (RRM). It was found that the estimates
of heritability and repeatability ranged from 0.24 to 0.35 and from 0.37 to 0.49 with
average values of 0.28 and 0.46, respectively. The genetic expression of milk yield
decreased continuously by 10% in the first 95 days after parturition and followed by a
consistent expression until day 215. The heritability estimates increased after that until
the last test day. The genetic correlations of milk yield test day were positive in the
range of 0.38 — 0.99. The average breeding values of sires and dams that were better
than the herd average were 0.44 + 0.07 and 0.61 + 0.07 with the maximum values of
3.22 and 3.35 kg/head/day, respectively. Genetic of lactation curve and persistency of
milk yield were expressed in various patterns according to individual genetic ability

which could be used for efficient genetic selection.

Key words: Dairy Cattle, Genetic, Lactation Curve, Persistency.
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AnsuazinemInsAradnaliulsaniug a1uau 10 Wi ﬁﬁmﬁu%ﬁm&@mﬁﬁmmﬁmfm
Aauazas Foeltlsunsy DHI (Dairy Herd Improvement) 984nsuAdnd sndnsl w.a.
2541 — 2550 a1ual 18,309 17unn anlaun 2,562 6a @T@ﬂ@jumﬁmmiﬁ@wm EN-LRBU-
il ﬁLﬁU%@H@N@NEE}{’mm (contemporary groups of herd - test month - test year; HTMTY)
AU 729 NgN Inadduliiug (day in milk; DIM) agflutag 5 - 305 41 wiiseaniilumauli
W (milk in month; MIM) 16 10 nqu TaausiTausiazsadl TDMYR 1 - 10 1iuin uazdifEunn
sinulaitionndn 2 Alansu Taseasnadioyauansly Table 1

b4 b4 o o

2. danafnunuflsedf (pedigree) TalARA MHNLATIA UNILLATNE MU LAULN

u q

uwazthia anlaluiuglessds anwou 4,887 fa ANLszunuAImMIeiugneTy

Table 1 Characteristics of data structure of TF dairy cattle.

Item N Mean SD
No. of animal in pedigree 4,887 - -
No. of animal with records 2,562 - -
No. of records 21,774 - -
No. of records after editing 18,309 - -
No. of contemporary groups (HTMTY) 729 - -
Min. of test days milk yield (kg./head/day) - 2 -
Max. of test days milk yield (kg./head/day) - 33 -
Test days milk yield (kg./head/day) - 11.65 4.55
Day in milk (days) - 289.5 24.20

MSRATIENTBYA
TAsnzdAtesAlsrnauaednnulslsaunneiugnesN A983T Restricted
Maximum Likelihood (REML) (Patterson and Thompson, 1971) 13eN10uANISHANNLE

1243 Best Linear Unbiased Prediction (BLUP) (Henderson, 1984) lmsildlsunss



Vi« = HTMTY, + Age; + DIM, + > b X+ 2 aZj+ 2 Pl + € ------- [RRM]
1=1 1=1 1=1

Lﬁlﬂ Vi = test day milk yield (kg.), HTMTY;= herd - test month - test year of
contemporary groups, Age; = age of cow at test day (month), DIM, = day in milk, b=
fixed regression coefficient, @, and p, = random additive genetic effect and permanent
environment effect related to day in milk function, X, and Z,,= incident matrices

related fixed and random effect, e, = random residual

F(DIM)=L, + L, + Ly, [Milk function]

L, = V3L ;L = (-1) + 2*(DIM — 5)/(305 — 5)
L, =/5/4(3°-1)

A1 EBV aeedndsasaiuiayaiingu lunisiinssidiacinaamuaesnis i
unlunauazuduglau TF LazAnaennauliug unguidl EBV saugelndinssiu uasdl
suiuunsminasliiuiuAnA1eiU AMUIUeENAT 5 A A319NIINNINRUGNITNTBINT LU
BBTLNENITUAANRENNNAUGNITHNWANFS 289015 Wi Tusasa Tnaaunisaaiy

v A °o o = o, a
panuaadn T iiunnANmnnzand miulaunlulssmalng Agdannte Aall (ilng

ILAZANLY, 2549)

P = C6ﬂ—280 + f60—280 _ f60—26’0 }
T+F F

We  Cy = EBV Tudaeduldiuni 60 Da 280

fos = AN@ABTNUNATS WD TL UL 60 Da 280
T = EBV 7947 305 Ju

F = 13u1utinungui 305 51
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ANBRIIRUGNIINN LA azlimonuuansneiullluusaznisfnen duanaiunaann

' o A [ o ] =2
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Table 2 Estimates of additive genetic variance (V,), permanent environment variance
(V,. ), error variance (V, ), total variance (V,), heritability (h?) and repeatability

(c?) of test days milk yield in TF dairy cattle.

DIM V, V.. V, V, h? c?
5 9.12 12.86 4.02 26.01 0.35 0.49
35 6.09 9.60 4.02 19.72 0.30 0.48
65 4.51 7.92 4.02 16.46 0.27 0.48
95 3.81 7.17 4.02 15.01 0.25 0.47

125 3.58 6.83 4.02 14.44 0.24 0.47

155 3.53 6.57 4.02 14.12 0.25 0.46

185 3.48 6.18 4.02 13.69 0.25 0.45

215 3.41 5.65 4.02 13.09 0.26 0.43

245 3.41 5.09 4.02 12.53 0.27 0.40

275 3.70 4.80 4.02 12.53 0.29 0.38

305 4.64 5.23 4.02 13.89 0.33 0.37

5-305 1,364.4 2,207.9 1,226.1 4,798.5 0.28 0. 46
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Fig. 1 Heritability curve of test day milk yield in TF dairy cattle.
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Fig. 2 Genetic correlations between test days milk yield in TF dairy cattle.
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Fig. 3 Genetic lactation curve and persistency of milk yield in TF dairy cattle

(a = sire, b = dam).
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