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ABSTRACT

Data used in this sudy were collected from the Assout private Farm in Assout
Governorate in the South of Egypt. In totd, a data set of 3875 test-day milk yidd (TDMY)
records for the firgt lactation of 414 cows daughters of a least 66 dres and 197 dams were
avalable from 1998 till 2004. Data were clasdfied according to the month of caving into
four seasons, winter, soring, summer and autumn. The datisicd modd incuded yeer-
season, the liner and quadratic order of age, fixed regresson, a random additive genetic
effect for each animd, a random permanent environmentd effect for each cow, and a
random resdud effect. The incomplete Gamma function (IGF) was chosen to describe the
shagpe of the lactation curve. This function was fitted for each lactation for each cow.
DFREML software was used to edimate the components of (co)variance of TDMY in a
Random Regresson modd (RRM). Edimaes of the phenotypic, additive genetic and
permanent environmenta correlations  between daly milk yields ranged form 0.07 to 0.68,
018 to 098 and -0.6 to 0.99, respectively. Edimates of heritability varied from 0.03 for
DIM 65 and 275 to 0.14 for DIM 185.
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INTRODUCTION

Many factors affect milk production of the cow from one test-day (TD) to the next. It is
difficult to model for whole 305-day yields taking into account all such factor (Jamrozik et al
1996). T hese factors such as, day of the year , management groups, number of records,
interval between records and, for each cow, day in milk (DIM), pregnancy status and number
of times milking daily. Many models have been described for the analysis of test-day yields
by severa studies (Wood, 1967 and Wilmink, 1987). Random regression model (RRM) has
become a popular choice for the aralysis of longitudinal data or repeated records. This
analysis is challenging because it requires to the (co)variance structure of the test-day yields
(Liu et a 2000).

The goa of the present study was to estimate genetic parameters for first lactation in single
trait model with a small data set from a private Holstein dairy farm using random regression
with the covariance function technique.

MATERIAL AND METHODS

Data used in this study were cdlected from the Assout private fam in Assout
Governarate in the south of Egypt. Most of records used in the anayses were taken on 210
Holstein cows imported from Germany as heifersin-caf in 1998 and ther daughters. In totd,
a data sat of 3875 test-day milk yidd (TDMY) records for first lactation of 414 cows
daughters of at lesst’ 66 Sires and 197 dams were available from 1998 till 2004. TD records

Ysome of the animals had unknown sires



were taken from day 5 until day 305. Data were classified according to the month of caving
into four seasons, winter, soring, smmer and autumn. The average of TDMY was 1041 kg
with slandard deviation of 5.1 kg.

Animads were kept in open yads Each twenty five cows were joined with a bull for
meting. Cows were fed corn silage in summer and dfdfa in winter. Concentrates were
provided a a daly rate of 55 kg/dry cow, 7.5 kg for freshening nortmilked cows and 4 kg for
maintenance requirement and 1 kg for each 2 kg milk produced for milking cows. Cows were
machine-milked twice aday and the amount of milk was automatically recorded.

The RRM in matrix notation was assumed as follows

Y=Xb+Za+Wp + e,
where, Y is the TDMY vector, b the fixed effect of year-season, the fixed regresson
coefficients of TDMY on age a cdving and the fixed regression coefficients of TDMY on
DIM vector, a the random regresson coefficients vector, p the random permanent
envirammental  effects vector of cows, X, Z, and W ae the covarigbles and incidence
matrices, and e the random residud effects vector. Random effects (a, p and €) are assumed to
be normdlly digtributed with mean 0 and variance V- where,

a GAA O 0
V= Var| p = 0 I P 0 ,
e 0 0 R
where,

G = Var @jo aj1 ajp), according to Jamrozik et al. (1997) i.e. the matrix of additive genetic
covariance between RR coefficients, assumed to be homogenous for dl animds, while the
ajm Is the random regresson coefficients (m) of TDMY on DIM, P the covariance matrix of
the permanent environmentd effect, | is the identity matrix, A the matrix of additive genetic
numerator relationship between the animds, A the Kronecker product function, and R a
diagond matrix with dements that depend on DIM where, R is estimated for each group of
DIM, where each lactation is divided into ten periods within each of them the resdud
vaiance mairix is congant for al DIM, s0 tha R has 10 different vaues on the diagond.
Resdud variance was assumed to be congant for each subclass (k) within lactation. The
covariance between resduds in TD records on different DIM records was assumed zero in
the single trait modes for both within and between cows.

In RR model many functions can be used to describe the lactation curve. The only function
that met the conditions of the present data and gave full results was the incanplete Gamma
function (IGF) which was fitted for each lactation for each cow. According to Wood (1967)
thisfunction is:

Yt = a0.t*L exp™®

where, Y¢ is TDMY at time t, exp refers to the naturd exponentid function, ao the initid
MY, a; the ascent to peek, & the descent from peak, and @&, & and & are congtants for a given
lactation. So, the linear function of the three covariates that describe TDMY et t timeis:

LnY:=Inayta In t+apt

DFREML software package (Meyer, 1998) was used to estimate the components of
variance and covariance of TDMY in RRM.

In RRM every TDMY s a dngle trait. So there are many variables to anadyze. Multivariate
andyss can be used to derive a smdler number of unobservable abdract variables that retain
as much of the information in the origind vaiades as possble. The number of the resulting
dgawvalues (D) and eigenvectors (E) eguas to the number of the observed variables and the
sum of these egenvaues is equad to the tota variance. Eigenvaue paitern for genetic and
permanent effect may help in determining Strategies to dter the shape of the lactation curve.



RESULTSAND DISCUSSION

The three eigenvalues for the additive genetic and permanent envircnmental covariances
for TDMY in the first parity are presented in Table (1) and Figure 1. The first egenvalues for
the additive and permanent environmental effects accounted for 80.99% and 69.58%,
respectively. Genetic eigenvalues estimated in this study are smaler as compared to the
environmental, thus indicating that changing the shape of lactation curve is more likely to be
through environment than genetics. For the genetic part, the first three eigenvalues explained
100% of the variation. Similarly, three eigenvalues were needed to explain the variation for
permanent environmental. It seems that three eigenvaues are sufficient to account for the
genetic and permanent environmental variaions. These results are similar to those of Pool et
a (2000).

Table 1. Estimates of eigenvalues for the additive genetic and permanent enviranmental

covariancesfor TDMYs.
Eigenvalues Proportion of total Cumulative proportion
variance (%) of total variance (%)
Additive  Permanent Additive Permanent Additive Permanent
F1t 0.046953  0.234380 80.99 69.58 80.99 69.58
F2! 0.010678  0.084122 18.42 24.97 99.41 94.55
F3! 0.000342  0.018342 0.590 5.45 100.00 100.00

1 F1, F2 and F3: highest three roots of the additive matrix whose values > zero.
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Table (2) shows estimates of the phenotypic, genetic and permanent environmental
correlations between TDMY's. Phenotypic carelations (Figure 2) ranged from 0.07 to 0.68.
All estimates of phenaypic correlations were positive. As the interval between days
increased, the estimates of phenotypic correlations decreased. White et a (1999) showed that



Table 2. Corrdations between TDMY s.

Genetic(above diagonal) and Phenotypic(under diagonal)

DIM 5 35 65 95 125 155 185 215 245 275 305

5 08 01 -06 -07 08 09 -09 -1 -0.8 -0.1
35 0.59 046 -01 -03 04 -0O5 -06 -08 -1 -0.6
65 044 049 086 073 064 054 041 02 -04 -09
95 034 045 048 098 094 0.9 082 06 01 -07
125 022 035 042 049 099 097 092 08 03 -05
155 014 026 034 042 043 09 0% 09 04 -04
185 011 024 033 043 046 043 09 09 05 -03
215 009 019 027 036 039 039 047 1 06 -0.2
245 0.1 017 022 0.3 034 035 046 049 08 0.12
275 012 013 015 019 023 026 038 045 0.6 0.67

305 014 0.1 007 007 0.1 015 027 037 06 0.7

Permanent environmental

35 0.97
65 0.9 0.97
95 079 091 098

125 068 083 093 098

155 059 074 08 094 098

185 0.5 064 076 085 092 0.98

215 042 052 062 071 08 0.89 097

245 035 04 046 053 062 074 08 096

275 028 028 0.3 035 044 056 072 087 1
305 024 0.2 018 0.2 027 04 058 076 09 1

DIM : day in milk, TDMY : test-day milk yield.

Table 4. Estimatesof heritability, permanent variances and additive variances for TDMY's.

DIM
Parameter 5 35 65 95 125 155 185 215 245 275 305
Heritabilty () 0.12 0.04 003 0.08 0.12 011 0.14 0.10 0.07 0.03 0.04
Permanent variances, kg 0.23 0.17 015 0.13 0.12 0.12 0.12 0.14 0.18 0.26 0.40
Additive variances, ke 0.05 0.01 001 0.02 0.04 0.05 0.05 0.04 0.02 0.01 0.02

phenotypic corrdations declined from 0.76 between adjacent lactation stages to 0.40 between
initid and day 255 for the firg parity. The estimates of the present study are lower than these
of Alngjar (2001). Estimates of genetic corrdations between TDMY's (Figure 3), ranged from
098 to 0.99. Liu & d (2000) reported that usng the biologicd lactation curves resulted in
negative genetic correlations between the beginning and the end of lactation. Table (4) shows
edimates of heritability for TDMY in different DIM. These estimates varied between 0.03 for
DIM 65 and DIM 275 to 0.14 for DIM 185. Heritability estimates were generdly low for dl
DIM. Low hertability observed here could be due to the reatively low production as Strabd
and Misztd (1999) naticed that lower production, as the case in the present study, usudly
leads to lower heritabilities Veakamp and Goodard (1998) reported heritability average
around 0.13 for a herd with an average TDMY around 18 kg which was gregter than in this




present study. Low heritabilty in the present study could dso be due to the smdl number of
sected gres. The pattern of edtimates of heritability agreed with those reported by Jamrozik
et d (1998), high esimates a the begiming (0.12 a DIM 5) followed by a decrease in the
next period, and risng esimates toward the end of lactation.

CONCLUSIONS

The IGF was suiteble to describe the lactation curve in dary catle under the condition
of this sudy. The lactation curve of the present farm animas could be improved by improving
management rather than genetics. Genetic progress could be dow because of low estimates of
heritability and of genetic corrdations between early and late DIM.
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