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Growth and onset of puberty in two genetically different lines of Holstein-Friesian heifers,
selected for either heavy or light body weight

J.G. GARCIA-MUNIZ, C.W. HOLMES AND B.W. WICKHAM

Department of Animal Science, Massey University, Private Bag 11222, Palmerston North, New Zealand.

INTRODUCTION FIGURE 1: Live weight of genetically heavy (@—) or light £1—)
Holstein-Friesian heifers fitted by a diphasic logistic function. Each dot

Heavier body weight affects dairy farm profitability represents the Least squares average of the group for age and live weight.
through its effects on extra dietary energy requirements fOYerage ages at puberty and at calving are indicated.
maintenance and growth and on extra income from culled 450
cattle; therefore it is now included in the new Animal 200
Evaluation System used with New Zealand dairy cattle. 350
The selection of two lines of Holstein-Friesian cattle s00
began in 1989 using proven sires with either high (H) or & 2
low (L) estimated breeding value (EBV) for live weight 150
(LW), but which were all of high genetic merit for milk 100
solids yield. This paper reports on the onset of puberty and 52 L
the pattern of growth from birth to first calving of heifers 0 200 400 600 800 1000
from these two genetic lines of cattle. Age (days)

Live weight (kg)

MATERIALS AND METHODS RESULTS

Twenty two heifers born in 1994 (12 L and 10 H), o heifers f h i hed pub
daughters of 3L or 3 H sires (mean+SE sire’s EBV for LW n average heifers from the two lines reached puberty

34.4+2.0and 82.9+ 2.0 kg, respectively) were indivig 2t the same age and similar live weight as predicted from

ally weighed at birth, monthly until 7 months of age,th(air respective growth curves (Fig. 1).

fortnightly from 7 to 11 months of age, monthly again from He_ifers from the_H Iint_e were heavier at calving, had a
11 until 3 months before first calving, at calving, an&arger final asym_ptotlc weight _after .tWO years of age, and
fortnightly two months after first calving. Additionally, reached a heavier asymptotic weight QUrmg the _secor_1d
weekly blood samples were collected from each heif&iﬂhase of growth, b.Ut had_a slower maturity rate during this
during 32 weeks starting at 7 months of age to determiﬂgase than the L line heifers (Table 1).

onset of puberty. A diphasic logistic function of the form, The estima’Fe_d final asymptoticyveight af_ter two years
of age was positively correlated with the sire’s EBV for

2] & LW (Fig. 2).
W, = +
[1 + ek1(l'11)] [1 + ekg(t-tz)]

was fitted to the live weight-age data of each heifer by thk SE::/E dllév'éij‘;t i?:?;e)sgzzf’g‘se(;?fg fso)r:tro"l‘jg‘eft‘;r":nga;t""?restteé;a’;d
NLIN procedure of the SAS (SAS® User's Guide: 19885) g g g Y P g
system using DUD iteration. Initial values for the param-

. . Genetic line

gters to start the iterative procedure were taken from the__ Heavy Cight SigAmcance

literature (Koenen, E.P.C. and Groen, A.F. (1996)). For

this functionW, is live weight (kg) at age(days), and the 21 (k9) 2507 245+ 7 NS

.3 (Kg) 1486 130£6 *

parameters of the growth curve are, the asymptotic IIVAé(kg) 398+ 6 375+ 6 -

weights (kg) during the firs() and seconds; ) phase of { (gays) 136 + 5 140 + 5 NS

growth, the ages (days) at the firsf) @nd secondtf) t, (days) 489 £ 6 487 £ 6 NS

inflection point, and the maturation rates during the first 0.01115 +0.00034  0.01094 + 0.00033 NS

(k) and secondkg) phase of growth. Additionally, final *2 bort 0.03086 + 0.00253  0.03963 + 0.00241 **
. . . erty

asymptqtlc weight after '[.WO years of age was estlmaﬁed @éight (actual) 208 + 10 205 + 6 NS

each heiferas Aeg+a,. Differences between genetic linesp ey age 206 + 12 204 + 7 NS

for the parameters of the growth curve were tested by 088&ving

way analysis of variance, and the relationship between theight (actual) 386 + 8 363+7 *

latter and the sire’s EBV for LW was investigated by mearfs!ving age 734 £12 7338 NS

of linear regression. *P <0.05, * P < 0.01.

! Livestock Improvement Corporation Ltd, Private Bag 3016, Hamilton, New Zealand.
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FIGURE 2: Relationship between final asymptotic weight after two years CONCLUSIONS
of age and sire's EVB for LW for He) and L (J) heifers. Each dot

represents a heifer, and the regression equation is y=355.4 (+10.4) + 0.53  The results to-date show that selection for live weight
(+0.16)*x; P<0.005; R= 0.35. has resulted in slower maturing heifers with larger weights

460 at older ages that tend to show puberty at similar age as
. a0l the light live weight line heifers. On average, a difference
jed o L] . . . . .
< o 420 ° of 100 kg in sire’s EBV for LW will result in an increase
£ © I . - . .
§6 40 o : ° of 53 kg heifer final asymptotic weight after two years of
S0l o ° s
g8 r age.
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