J. Anim. Prod. U.A.R., 9, No. 2, pp. 189-196 (1969).

INTER-RELATIONSHIPS BETWEEN AGE AT

FIRST CALVING AND PRODUCTION DURING
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An investigation was mndertaken to study the inter-relationshipe
between age at first calving and milk production during the fizst
lactation ofimported Friesian dame and their fieet generation daughters,.
The average age at first calving for the dams and that for the daughters.
were 25.8 and 31.1 montha regpectively. The simple correlation co-

efficient betwesn daughters’ yield and age &t first calving was highly

significant (0.204) and that between dams’ yield and age at first calving

was also highly significant (0.269). Simple regression coefficients of”
daughters’ or dama’ vield or each of their age at first calving were 03.3

and 50.2 respectively. The difference between these regression co-

efficionts was beleived to be dus 4o the size of the animal at the time

of calving since the dams were younger and presumably smaller in

gize.

The simpie correlation befween daughter's yield and dams vield
wa# significant (0.124) and the regression coefficient wee found to be:
0.14. A multipls regression equation for predicting daughters yield
based on dams yield and daughters sge at first calving was

constructed. '

It is commonly observed that when cattle of European origin are reared in hot.
regions they calve at an older age than the stock introduced for the first time
from temperste countries, In the Ministry’s herd of Iriesian eattle two
facts were observed :

(1) the imported pregnant stock from the Netherlands ecalved in
‘Egypt at a younger age than their locally born first generation.
daughters.

(¢6) the average production of the first lactation for the imported
dams was lower than their daughters. :

The present study was conducted primirily to determine the relation-
ship between the observed differences in age at first calving and production
between the daghters and their dams. Furthermore, the relationship
between daughter-dam production of the first lactation was also
investigated, :
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Material And Methods
-Source of Data

The herd under investigation comsisted of imported stock of Friesian
cattle and their locally born daughters. Importations of cattle-ag pregnant
heifers—began in 1960 and since then they were kept and reared at the Sakha
Experimental Station. Their first progeny were born within few months
following the importations,

. The 305 day first lactation milk yield of 319-records of dam-daunghter
palrs were used. Abnormal records and those of a lactation period less than
200 days were excluded. The danghters were sexved at 18 menths of age
or when attained a suitable size for breeding. - Hand milking was practiced
morning and afternoon, calves were pail fed and weaned at an age of 3% months,

Methods of Analysis
Assuming the following :

denotes milk yield — 305 days, first lactation.

denotes age at first calving in months,

denotes duaghters,

denotes their imported dams,
i expected milk yield for daughters.

¥Y;  expected milk yield for dams.
(%) the regression coefficient of daughters yield (y;) on their age at first
Cov. {y;- x3)

P

calving (x;): bey % =

Var, (%;)
{%i) the regression coefficient of daughters yield (y,) on their dams
: i Cov. (yi. ¥i)

(1%) the regression equations expressing the effect of age ab first calving
on milk yield would be:

Yi=3 + bei % (% —x ) ... . dor daughters {0
and Y.-j=?i+byj xj(xj—§j).... for dams (@)

(tv} the regression equation expressing the effect of dams yield on
daughters yield would be :

Yi =% +buvilm —F) -« oo (3)

{r) the partial regression equation eﬁpressing the estimated daughter’s
yield in terms of her age and dams yield would be :

Yi=Fit+ by, g —%) b Gl=5) . - - . @
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where : : :
by; x; . ¥j = the partial regression coeffieient of daughters’ vield.
on her age at first calving and holding dams’ yield
constant.

and by; ¥; . x; = the partial regression coefficient of daughters yield
on dams’ yield and holding daughters’ ag at first.
calving onstant.

Resulis And Digcussion

The correlation coefficients and the linear equabions expressing the-
relationships between milk yield and age at first calving are suramarized in. .
Table (1) and illustrated in Figs (1) and (2).

TAEBLE 1.—RECRESSION AND CORRELATION COEFFICIENT'S OF 319 DAUGHTER
DAM YIELDS AND AGE AT FIRST CALVING

Hems : Regression Equa R.
Dau. Y x AC. | Y, = 3463 4+ 39.3 (x; — 31.1) ..(1) 0.204%*
DamY % AC. | Y; = 3113 4 50.2 (x; — 25.8) ..(2) 0.269%*
Daw Y x damY| Y; = 3463 + 0.14 (¥; — 3113) ..(3) 0.194%

It can be seen that a highly significant correlation exists between milk:
yield and age at first calving in both groups : the daughers and the dams.

The observed higher correlation coefficient for the dams over that for the
daughters may be explained by the fact that the pregnant imported dams
were particulary selected from the Dutch herds to calve at an average age of
26 months. This restriction was hot applied to the daunghters since all available
daughters were used irrespective of their age at which they calved.

It can be also noticed from equations (1) and {2) that the regression con-
efficient for the dams is higher than that for the daughters. Since the dams
calved at an age of six months younger than their duaghters (25. 8 compared
1o 31.1 months). Then it is expected that their body size, in general, would.
be smaller. In other words, the dams were not fully grown or developed at
the time of calving contrary to their daughters, Thus, in the case of dams,
the rate of increase in yield with the advance in age is expeocted to be faster-
since the physiological processes of development towards maturity would be
rather quicker. Om the other hand, the danghters rate of inerease in yield with
age would be slower as they already calved at an age where the body was.
more developed. This is clear from squations (1) and (2) where it ¢ould be
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-stated that for every increase of one month in the aga of daunghters thare wag
-a correzponding increase of 39.3 lbs of milk; and, there is a corresponding
merease in dams yield of 50.2 Ibs for every month increase in their age, 'This
~difference in the rate of increase in milk vield gets smaller the advance in age
until it varishes at & point determined by extrapolation of the two lines in
Fig. (1). The point of interception corresponds to 38.8 months sud 3765 lhs.
-of milk,

The present results raise an important question regarding breeding heifers,
At what age should haifers calve or, in other words, bred 2 Tt scems that the.
‘size of the heifer determines the breeding age. Body weight at calving is
partly determined by age at calving ; and conversely, age at calving is in-
fluenced by body size. Further investigation of this point is required on dairy
-gattle in Egypt.

Various investigators have studied the effect of age at first calving and
body weight, on milk yield. In a study on Holstein cattle, Clark and Touch-
“herry (1962), using multiple regression analysis of first lactation records found
that, when holding the weight constant, an increase of one month in age was
-accompanied by an increase of 46 Ibs of milk, They concluded that probably
more of the variation in production was associated with body weight as with
-age. According to Erb an Ashworth (1961) their data clearly showed the
rather large valunes for the relationship of age or wieght to yield when the effects
-of one were confounded with the other. Harville and Henderson (1966) found
that the multiple regressions of first lactation on age and wieght were linear,

The relationship between daughter—dam first lactation yield is presented
'in Table 2 (equa. 8). From the regression coefficient it can be stated that the
-estimated daughters yield increases by 14 units with each increase of 100 units
in damg yield. The linearity of this velationship was based on the findin,
-of Van Vieck and Hart (1965a) and Bradford and Van Vieck {1964) who de-
monstrated a linear relationship of daughter dam first Iactation yield, but failed
to show a curvelinear relatiohship. However, instead of using acutal milk
ield, these authors worked with the deviations from herd-mate averages,
m the analysis conducted by Van Vleck and Hart (1965a) on 47000 Holstein
pairs they presented the regression of dughters yield on dams yield in terms
-of devistions in the following linear expression :

¥ = —25.6 + 0.21 (x — 27.6),

"where y is the predioted daughter deviation snd x is the dam deviation,
“These authors also reported a correlation coeffivient between daughter-dam
yields of 0.18. Their results suggest ahtat selection Tesponse ¢an be predicted
-adequately even with vory large selection differentials. S

In another study of the same magnitude, Van Vleck and Bradfor (1965)
-and Van Vleck and Hart (1965b) concluded that about 18% of the within herd
varistion in first laetation milk records was dus to maternal effocts, They
-also estimated heritability of milk production from the regression of daughter’
«on their dams and reported values ranging from 0.35 to .40. In the present
study heritability based on daughter - dam regressicn of first lactation was
«esbimated at a avalue of 0,28,
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Geoing back to Table (1), it might be interesting to set up a partial
linear regression equation for predicting daughters’ yicld and combining
dams yield and daughters’” age a first at calving (equa. (4) thys:

Y, = 463 - 39.3 (x; — 31.1) + 0.15 (y; — S118) ............ (4)
where,

39.3 is the partial regression coeflicient of daugher’s yield on her ﬂ.ge.
calving and holding dams’ yicld constant.

0.15 is the pa.rtlal regression coefficient of daunghters yield on dams®
yield and holding daughers’ age at calving eonstand.
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