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Factors for Standardizing 305-day Lactation
Records of ¥riesian Cows for Age at Calving
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THE EFFECT of farm, season and year of calving, and age
on milk yield was investigated on 2205 lactation records of
Friesian cows from two farms belonging to the Ministry,
of Agriculture in Egypt.

A least-squares analysis of variance of the data showed
highly significant effect of farm, year and age as a linear
and quadratic terms on milk production, while the effect of
season of calving was not significant,

A set of mulliplicative age factors was derived for each
season of calving and for all seasons by fitting a polyno-
mial of second degree of production on age. The apparent
difference between correction factors in different seasons and
regions suggests that the development of a separate set
of correction factors for each deserves a serious considera-
tion for standardizing 305-day lactation records for age at
calving.
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Milk yield in dairy amimals is altered by many non-genetic factors
ond it is desirable to know how milk production is being affected
by these factors. Only, in this way it would be possible to develop
general management programs and to make suitable adjustments in
the data to obtain precise estimates of the genetic parameters
which are needed for genetic evaluation of breeding animals.

Age at calving is one of the major nongenetic factors affecting
lactation yield. The adjustment of production records for age dif-
ferences is widely used for reduecing sampling variation due to
unequal ages and for removing biases from comparisons of cows
of different ages particularly in sire evaluation when their young
daughters are compared with older herdmates (Miller, 1964).

Galal ef al. (1074) developed age correction factors for Friesian
cattle in Egypt using three methods (gross comparison, fitting a
second degree polynomial of production on age and paired com-
parison) to ecalculate three sets of age correction factors. They
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indicated that the second method seemed to be relatively the most
successful in removing the effect of age on produetion. Several
workers (e.g. Van Vleck and Henderson, 1961; Milier ef el., 1976
Norman et al., 1978) found that a significant interaction between
uge and season {or month) of calving caused many inaccuracies in
developing age correction factor. This interaction arises because
younger cows are less adversely affected by the unfavorable season
of calving than are older cows (McDonald and Coriey, 1966, and
Miller and Henderson, 1968). McDaniel (1973), Cooper and Har-
grove (1952) and others suggested that different mature equivalent
factors should. be used for each season of calving to minimize ef-
fectively interaction between age and season of calving. In the same
time, the new electronic machine processing of data minimizes the
tieed to limit the number of factors and encourages the use of more
sets of factors but more accurate.

Investigation of nongenetic factors affecting milk yield with
emphasis on the effect of age of the cow in Friesian cattle, cons-
truction of smeparate age correction factors for every season of
calving and comparisor of these factors to other published factors
were three objectives of this study,

Material and Methods
A total of 2205 normal complete lactation records of cows from
the Friesian herd maintained at Bakha and El-Karada experimen-
tal farms belonging to the Ministry of Agriculture during the period
from 1967 through 1979 was used in this study. Reécords incinded
age at calving. The number of records and 305-day milk yield least
square means are presented in Table (1),

TABLE 1. Number of rvecords and 305.day milk yield least square medns in
different pavities.

Parity Number Mean -+ SHE
(g}
1 728 2728-4-46
2 598 2869429
B 467 2882424
4 262 #808-1-55
bt 160 2632+79

Figypt, 1. Anim, Prod., 27, Na, 2 {1000}



FACTORS FOR STANDARDIZING 305-DAY LACTATION. . 163

Animals were grazed on Egyptian clover, berseern, during Oc-
tober-May. During the rest of the year, the animals were fed on
concentrate mixture along with wheat or rice straw and limited
amount of clover hay when available, cows producing more than
10 kg a day and those that are pregnant in the last two months
of pregnancy were supplemented with extra concentrate ration.
Cows were hand-milked twice a day till 1971 and machine-milked
thereafter.

The following statistical models Were assumed o fit & separate
quadratic function in age for every season of calving and for all
seasons. Becanse of the limited numbers of records insubelasses,
all the possible interactions were ignored to allow more precision

in adjusting main effects.
1. Records in each season of calving were analysed according to :

Y, =a4 1§ r B,X + B, Xz
ijm 1+J+iijm n.i,im-;‘eijm

2. Records in all geasons of calving were analysed according to :
¥ = a 4 f T + B,X + BX2 +
iikm Ry T R o %m
where :
Yijm is the 305-day milk of the mth cow in the jth year of
calving in the ith farm,

Yijkm is the 305-day milk of the mth cow in the kih season
and jtk year of calving in the ith farm,
a is the intercept,

fi is the effect due to the ith farm, i=] : Sakha, 2 : El-
Karada,

r, is the effect due to the Jjth year of calving,
J=1:(1967), 2 : (1968), —, 13 : (1979),

8, is the effect due to the kth season of calving, k = 1:
(winter), 2 : (spring), 3 : (summer) and 4 : (autumn),

B, B. are the linear and quadratic regression coefficients,
respectively, of 305-day milk yield on age at calving (X). X is
ranging between 25 and 103 months, and

€. ore._ ) isthe residual term,
ijm ijkm

Egypt. J. Anim. Prod., 27, No. 2 (1990)
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Then, the prediction equations of 305-day milk yield (Y) from age
at calving (X), where: Y = a + b, X + b,X2 were constructed.
Tu develop age correction factors, the solution of each equation
for ages 24 to 120 mo gave the denominator for a factor. The nume-
rator in cach season of calving and in all seasons was calculated
as follows :

1. Egquating the first derivatives of the five prediction eguations
{four for four seasons of calving and one for all seasons) with zero
and their solutions gave the age calving at the maximum pro-
duction for every one,

2. Substituting age of maximwmn production as the concomitant
variable in the appropriate equation gave the expected yield at the
age of maximum production for ecach season and for all seasons.
This vield was the numerator for the age correction factor.

Results and Diseussion

Table (2) represents the least-squares analysis of variance
fitting farm, year and season of calving, age and age squared in
the model. The effect of both farm and year of calving on 305-day
milk yield was highly signifieant (P < .01), while the effect of
seagson of calving was not significant. Galal et al. (1974) arrived at
the same results of the effectiveness of both year and season of
eulving using another set of Friesian records. On the basis of the

TABLE 2. Least-squares analysis of variance of 305-day milk yield, kg.

Source of variation d.f. Mean squares

Farm 1 9198928+
Season of Calving 2 178212
Year of calving 11 10713281+
Hegressions
Age linear 1 52115293%=
Age guadratic 1 28082904%%
Residual 2187 260676

#=* Highly significant (P < .01)

Egypt. J. Anim. Prod., 27, Ne, 2 (1953}
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magnitude of constants, Sakha farm showed significantly higher
production than Kl-Karada. The differences in production between
farms might be due to differences in mansgement practices. There
was no apparent yearly trend in milk production.

The linear and quadratic regression coefficients of 305-day milk
vield on age at calving were highly significant (P < .01), ag re-
ported by many investigators, e.g. Cooper and Hargrove (1982).
The prediction equations used in deriving age correction factors
and the number of vecords in each season gppear in Table (3). The
maximum milk yield for winter, spring, summer and autumn and
for all seasons, hence, the base of 1.000 was for cows averaging
76.9, 7T8.8, 85.7, 96.8 and 80.1 mo of age, respectively. At such ages,
the cow is much mature when body weight and size are fully deve-
loped followed by increase in the gize and function of digestive and
circulatory systems, mammary glands, and other body systems.
With advanced age, the physioclogical activities of all body systems
start to decrease and the secretory tissue of the udder is partially
degenerated leading to a gradual decrease in the amount of railk
yield. Galal ef al. (1974) showed that peak yield was reached at ap-
proximately 84 mo of age.

TABLE 3. Prediction equations of 505-day milk yield (Y) of Friesian caitle
from age at calving (X)@,

Number of Dependent Intercept Age co- (Age)? co-
records variable : efficient efficient
5RY Y

Winter = 1016 4 46118 X — .300X=
T04 Y

Spring = 762 4 53126 X — .337X3
534 Y

Summer = 1494 + 29861 X — .173%2
378 Y .

Autumn = 1493 4 28692 X — .148Xs
220b Y

all seasons = 1235 4 46936 X — .293X%2

® X ranging between 26 and 103 mo.

Egypt. J. Anim. Prod., 27, No. 2 (1990)
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A set of multiplieative age factors was estimated and the result
is shown in Table (4) and Fig. (1). The mature eguivalent factors
from this study show a rapid decline for the younger cows relative
to the gradual decline thereafter,

For the comparisons between the separate factors of different
seasons, and absolute difference of at least 0.05 was considered large
enough to warrant separate set of correction factors at any stage
of the curve (Cooper and Hargrove, 1982), While there are dif-
ferences between correction factors which are more than 0.08
(Fig. 1), more ecstimates are needed on larger bodies of data to
determine if they are significantly different.
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1.50 e = wn TN ey
145 Spring
w10 ¥ :
& S s S
5 |
‘E 5 ! =—de 413 Sensops
AR L F Toh—w Galal gf al . {1574)
;gv 1.25 §
2 |
1': 1.20 '
5]
1] 1.95%
1.0
1.05
= I.-‘""‘“-u, £y
1.00 § TR A g T
=, TR i :

54

430 36 42 48 4 g0 o6 72 8

Age at calving {months)

Fig. 1. Age correction facters of different seasons and other published factors..

Figure (1) shows that the change of age correction factors
with age could be different from one season to ancther. It also
shows that the factors of different sets are more similar at middle
ages (45-06 mo) than at extreme ones. However, more data are
required to show the necessity of having separate sets of correction
factors for each season since estimated correclion factors at the
extreme ages are more subject to estimation error than those at
the middle. Comparison of present factors of all seasons and those.
of Galal ef al. (1974) shows an agreement at ages ranging between.

Egypt. J. Anim. Prod., 27, No. 2 (1990)
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43 and 107 mo. (Fig. 1). A high percentage of difference in cor-
rection factors (present minus Galal ef al., 1974) is large and posi-
tive at age less than 36 mo and more than 114 mo, and generally
the factors of the present study are higher than theirs.

The apparent difference between correction factors in different
season and regions suggests that the development of a separate set
of correction factors for each deserves a serious consideration.
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