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SUMMARY

Thes stied v was carried out to evaluate the effect of using four different schemes of
milk recording on the prediction of the transmirtting abifity of dairy catile. Schemes to
calculate 303-day milk yield were based on compaosite test day samples (weighing two
milking within 24 hours, Le. am and pm), am samples only, pm samples only and
alternative am-pm samples, Yields calculated from each of the four schemes were
considered as four different traits.

A total of 6595 lactations of 2892 cows progenies of 322 sives in a single herd
were wsed, The MTDFREML programs were used to calcilate the phenotypic and
genetic correlations among the four traits. Heritabilities and predicied transmitting
abilities (PTA) were also calculated. Phenotypic correlations were +0.98, +0.96 and
+0.94 benween composite and each of alternative, am and pm vields, respectivelv. It
was +0.94 and +0.93 between alternative yield and am and pm vields, respectively. It
was +0.9 between am and pm yields. Genetic correlations showed the same trend
being +0.85, +0.76 and +0.71, respectively. Phenotypic correlations of +0.7 or less
were jound between cm, pm and alternative yields, Hervitabilities estimates were 0.21,
0.01, 0.14 and 0.18 for 303-d , am, pm and alternate yields, respectively. Product
moment corrvelations between PTA ranged from +0.72 10 +0.95 for all animals and
from +0.77 1o +0.96 for sives and from +0.73 1o +0.94 for cows. Rank correlation
between PTA caleulared from different schemes ranged from +0.68 to +0.94 with
rank correlation of +0.95 between sires’ predicted (ransmitting ability based on 3035-
d vield and yield from alternating am and pm.

in conclusion, alternate recording of am and pm samples scheme can be applied
to milk recording svstem without altering the genetic evaluation of sires and dams.
However, an investigation of the effect of this scheme on estimating transmitting
abilities for milk constituents is required.

Keywords: Milk recording schemes. 305-day milk vield, genetic correlations,
plienotypic correlations, predicied transmitting, heritabiliy.,

INTRODUCTION

Milk yield records are nuportant for one or more purposes: herd management
decisions, cow selection and sire progeny lesting. Accumulated morning and evening
(am-pm) daily milk weights provide a precise measure of a cow's total milk yield, but
it does incur costly efforts and time. Making milk recording more practical and cost
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effective would be achieved when milk weights are sampled less frequent. Only
single am or pm sampling or alternating between am and pm instead of composite
samples (am-pm) would be a way of lesser sumpling. Several studies considered the
implementation of single or alternating schemes of milk recording to estimate 305-
day milk yield (Hargrove, 1994, Palmer er al., 1994, Cassandro et al., 1995, Schaeffer
and Jamrozik 1996, Liu ef @l., 2000 and Van Dyk ef al,, 2002).

Breeding values for milk yield are traditionally predicted based on estimated 305-
day milk yield from test day samples composite samples. Using only single, either
morning or afternoon samples or using alternating schemes in calculating the total
305-day milk could result in a different trait from the actual total milk yield. Van Dyk
et al. (2002) reported a high genetic correlation between the breeding values predicted
from composite and single samples, i.e. am.or pm. Everett and Wadell (1970) and
Delorenzo and Wiggans (1986) stated that bias from taking only am or pm samples
could be reduced by alternating between am and pm samples.

The objectives of this study were to 1) estimate the phenotypic and genetic
correlations between actual milk yield. estimated yield from am single samples, pm
single samples and alternating samples, and 2) investigate the effect of different
sampling schemes on predicting breeding values and estimating heritability of milk
vield.

MATERIAL AND METHODS

Data utilized were 2892 first lactation records, 21035 second lactation records and
1598 third lactation records of 2892 Holstein cows, daughters of 322 sires. Only
records of cows, which started their first lactation after 24 months or before 36
months of age and number of days in milk were more than 180 days were included.
Further. a linear regression of am on pm was fitted to detect outliers. Residuals from
this regression over three standard deviation units were considered to be evidence of
outliers and the whole record was discarded (Cassandro er al., 1995). Therefore. 253
records were eliminated. Cows calved from October 1993 to August 1997 in a single
herd owned by a commercial farm, Eastern Province, Kingdom of Saudi Arabia. A
total of 8 year-seasons were formed by specifying two seasons of freshening,
November to April and May to October. Daily am. and p.m. milk weights were
recorded. These weights were used to calculate 305-days milk yield in four ways; 1)
total milk yield based on composite samples (trait | - composite), 2) milk yield based
on am samples only (trait 2 am), 3) milk yield based on pm samples only (trait 3
pm), and 4) milk yield based on alternating am and pm samples (trait 4 - alternating).

Data were analyzed using the MTDFREML programs of Boldman et al. (1995)
based on the following multiple-trait animal model:
v=Xb+Zat+Zpte
where:

v is a vector of observations of the four traits;

b is an unknown vector of year-season, days in milk and  parity fixed effects:

a and p are unknown vectors of additive genetic and permanent environment random
effects, respectively;

Z, and Z, are known incidence matrices for random effects:; and

e is a nonobszrvable random vector of errors.



It was assumed that;
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traits. The off diagonal elements represent the error covariange among the four traits. 1
is an identity matrix.

In addition. cov (a,

p)=cov (a,e) = cov (p.e) = 0.

The product moment and rank correlations were calculated to investigate the
relationships among predicted transmitting abilities for the four studied traits using

SAS (1996).
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RESULTS AND DISCUSSION

As stated before, the records obtained by the four recording schemes were
considered as four different traits. Genetic and phenotypic correlations between
composite, am, pm and alternative yield estimates and heritabilites of these
measurements are presented in table 1. Estimates of heritability were reported Lo vary
according to the size of data, model and method of analysis (Chauhan and Hyes,
1991). In the present study. heritability estimates were similar to those reported in
literature. However, estimate for composite yield was higher than the estimates for
other traits under investigation. Heritability estimate lor alternative yield was near to
the estimate for composite yield, 0.18 and 0.21, respectively. The lowest heitability
estimate. 0.11, was for am vield. Phenotypic correlation between composite yield and
alternate or am or pm yields were high (+0.98, + 0.96 and +0.94, respectively;
FP<(.001). Phenotypic correlations between alternate yield and am or pm vields were
high (+0.94 and +0.93, respectively; P < 0.001). Yield from am was highly correlated
with pm yield (+0.9: P < 0.001). These correlations were similar to those reported by
Cassandro er af. (1995), Everett and Wadell (1970) and Jasiorowski, er al. (1966).
The high correlation implies that 305-d yield could be estimated from am or pm or
alternating am and pm yields.

Table 1. Heritability (diagonal), genetic correlations (below diagonal),
phenotypic correlations (above diagonal) among composite, am, pm and

Trait Composite  am vield pm vield  alternate
vield vield

composite yield 0.21 0.96 0.94 (.98

am yield 0.71 (.11 0.90 0.94

pm yield .76 (135 0.14 .93

alternate.am-pm yield 0.85 (.67 0.70 0.18

Estimates for genetic correlations revealed the same trend as the phenotypic
coreclations, They were +0.85, +0.71 and +0.76 between composite milk yield and
alternative, am and pm yields, respectively. This means that 85% of the genetic
variability in the total milk yield will be accounted for by utilizing alternate am-pm
milk-recording scheme. Genetic coreelations were 0.7 or less between pair of am, pm
and alternative yields. As pointed out by Cassandro et af (1995), collection of only am
or only pm might severely reduce accuracy compared with that with alternative
method. Dickinson and McDaniel (1970) stated that imperfect correlation between am
and pm could result in high variability for estimating lactation yield based on single
milking scheme.

Table 2 shows the product moment and rank correlations between predicted
transmitting abilities (PTA) of the four studied traits for all animals, sires and cows.
Table 2 shows high to moderate positive product moment correlations between the
four traits. The highest product moment correlations, 0.95, 0.96 and 0.94, were
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between composite yield and alternate yield, for all animals, sires and cows. The rank
correlations between those two traits were also the highest, 0.94, 0.95 and 0.93, for all
animals, sires and cows. Genetic and rank correlations would display a clear evidence
of the possibility of using the aliernative method instead of the composite method as a
milk-recording scheme. The other values of the product moment and rank correlations
showed similar trend but with lower magnitude,

Table 2. Product moment correlations (above diagonal) and rank correlations
(below diagonal) among predicted transmitting abilities of composite, am, pm,
and alternative vields

Trait composite yield  am yield  pm yield  alternate yield

All animals:

composite yield - 079 0.85 0.95
am yield 0.72 - 0.72 0.75
pm yield 0.81 069 - 0.81
alternate am-pm yield (.94 071 0.79 -
Sires:

coniposite yield - 0.81 0.83 0.96
am yield 0.75 - 0.77 0.81
pm yield 0.85 0.72 - 0.84
alternate am-pm yield 0.95 0.73 0.82 -
Cows:

composite yield - 0.78 0.84 0.94
am yield 0.73 - 0.73 0.74
pm vield 0.80 0.68 - 0.82
alternate am-pm vield 0.93 0.70 0.78 -
CONCLUSIONS

Results from this study showed a near perfect positive genetic correlation between
total 305-d milk yield and yield based on alternating am-pm samples in addition to the
high rank correlation between PTA for both traits. This indicates that the same genes
are possibly responsible for both traits, therefore, could be considered as the same
trait. This investigation indicated the possibility of using the alternative am-pm
scheme instead of the composite samples in caleulating breeding values for milk yield
in Holstein cattle. Further research may be needed to investigate the impact of the
studied schemes on estimating milk constituents.
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