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(ABSTRACT)

Growth and body composition of 121 Holstein heifers (4.6
to 18 mo and 129 to 407 kg) reared on pasture, drylot and
pasture-drylot systems were evaluated in 6 experiments.
Heifers were switched from drylot to pasture or the reverse
to study carry-over effects from previous treatments; both
systems were satisfactory. Alternaée 28-day periods of
supplement feeding to grazing heifers did not affect final
body weight nor wither height, but ADF and heart girth
varied during 2 yr. When switching drylot heifers
previously fed low and high TDN, to pasture, gains were best
for heifers fed the lower TDN diet; also, gains on pasture
were best for light heifers. Gains by all heifers grazing

mainly orchardgrass-clover pasture were acceptable, but

supplementing with a 19% CP concentrate or lasalocid,



usually improved gains. Heifers with lowest BW during
grazing made compensatory gains in drylot. Urea space
estimation technique showed that compensatory gains were
mainly fat. Lasalocid feeding increased daily gain and
subcutaneous fat deposition but reduced feed intake and
ribeye area. When moving grazing heifers to drylot a total
mixed ration with fishmeal or soybean meal as protein
sources gave similar responses. DM intake of grazing
heifers ranged from 8.1 to 10.1 kg/d, vs 7.5 kg/d for
drylot. Supplementing grazing heifers with degradable or
undegradable protein gave similar responses in growth and

body composition.

Based on growth and body composition, seasonal grazing
of Holstein heifers may reduce costs for rearing replacement
heifers. A corn silage-alfalfa silage-orchardgrass hay
mixed ration without concentrates when fed ad libitum to
heifers in drylot resulted in gain of 934 g/d. Pasture
alone heifers gained from 368 to 755 g/d depending on
drought and héifer age. Calculations of costs of rearing
Holstein replacement heifers were prepared accounting for
observations of response to grazing, supplements to graéing
and drylot diets. Well managed grazing reduces costs of

rearing.
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INTRODUCTION

Growing replacement dairy heifers to first calving is a
significant cost. Estimated costs of this non-productive
period in a heifer’s life range from $750 to $1300 (43,126)
varying with systems of rearing and feed ingredients. Feed
costs alone account for 50-60% of the total rearing expenses

(43,75).

A goal for Holstein cattle is to have well fed, growthy
heifers bred at 350 kg (12-16 mo), calving at a weight above
500 kg and wither height (WH) of 133 cm yet reared at a
modest expense (112,126,129,227,287,297). The diagram in
Figure 1 illustrates a replacement program fitting this
description. The rearing program is broken down into three
distinct phases: birth to 4.5 mo of age, 4.5 to 12 mo, and
12 to 24 mo. Under experimental conditions, given adequate
nutrition, dairy heifers have attained puberty at 7 to 8 mo
of age (139,289) and calved at 18-21 mo (6,161,257). Phases
I and II are the most likely to be affected by nutrition and

feeding practices which may impair future milk production.

Excessive rates of gain (>800 g/day) if leading to fat
tissue deposition prior to puberty ( Phase II) may alter the

ratio of parenchymal to fatty tissue in the mammary gland,



ERITICAL TIME '
PUBERTY ' |FIRST
BRED

AGE-MONTH BIRTH 30 45 7.0 9.0 120 14.0 16.0 240
RECOMMENDATION
BW, kg 44 92 233 330 370 558

RATE OF GAIN, g/d

CONTINUOUS 740
DETRIMENTAL IF >800
IDEAL WITHER
HEIGHT, cm 75 119 138

Figure 1. Phases of a dairy herd replacement program
according to the current recommendation for feeding and
managing a dairy heifer for optimum milk production.



and may cause permanent physiological damage, causing
reduced milk production (87,182,206,297). Increased
dystocia, reduced conception rates (137), reduced milking
life, milk yield, and increased feeding costs due to faster
rates of gain are also reported (239). Rearing dairy
heifers for early breeding is desirable and economically
sound because it increases the amount of milk produced due
to a longer milking life. Shorter generation intervals
result in more rapid genetic improvement, quicker return on
capital, reduction in maintenance costs, and a smaller
requirement at any one time for heifers reared as herd

replacements (129,239,240).

Current diet recommendations for heifers reared in
confinement may be excessive in energy (126,227,235). Few
experiments have compared drylot-pasture systems for raising

dairy heifers.

The objectives of this research were:

1. To investigate the growth responses and body composition
of forage-fed heifers with or without supplements for
rearing dairy heifers from 4.5 mo old until freshening

at 24-27 mo.



2. To evaluate a nutritional management system that will
reduce cost relative to traditional confinement systems

without adversely affecting growth of Holstein heifers.

3. To study pasture as a healthful, cheap, and efficient
alternative feed giving adequate structural growth and

sound mammary gland development in dairy heifers.

Manuscript organization

This manuscript emcompasses seven chapters. Chapter One
consists of Review of Literature. The other chapters
describe the series of six experiments conducted from June,
1987 until October, 1990, where pasture, drylot and
pasture-drylot combinations were used to feed Holstein

heifers from 4.5 mo until 14 to 17 mo of age.

In Chapter 2, two experiments (1987-1988) were reported
to compare the effects of different levels of energy on
growth and body composition of grazing and drylot fed

Holstein heifers.

Chapter 3 is a report on a series of experiments during
1989, where growth and body composition responses of

Holstein heifers to lasalocid and supplemental protein-



energy were compared to a drylot diet. Within this
experiment an economic analysis determined differences
between drylot and pasture-drylot combinations for feeding
dairy heifers. Chapter 4 deals with intake of grazing
Holstein heifers in response to lasalocid and supplemental

protein-energy as compared to a drylot diet.

After drylot-pasture treatments (Chapter 5) heifers were
brought to a drylot for 60 d to study growth and body
composition responses of Holstein heifers to varying rumen

degradable protein sources.

Chapter 6 reports the experiment conducted during 1990,
where Holstein heifer growth on grass-legume pastures
supplemented with rumen undegradable protein was

investigated.

Finally, Chapter 7 is summary and conclusion of results

from experiments conducted for this dissertation.



Chapter 1

REVIEW OF LITERATURE

Regardless of the source, purchased or homegrown, dairy
replacements comprise 40 to 60% of the animals on the dairy
farm (235,263). On Virginia dairy farms, about 30% of the

cows are replaced each year (287).

These two facts per se are important in considering
production costs and total milk production on a dairy farm.
Genetic improvement has been a highly achieved goal in dairy
cattle and research studies over 30 yr (163). Data show
that mammary gland development and high potential of
lactation in heifers are highly correlated (163,277). The
amount of secretory tissue and its secretory activity allows
the high producing dairy cow to manifest her genetic
capability (144,289). Several factors have been
reported to affect the normal growth and development of the
mammary gland. Therefore, understanding this process is a

key factor in any good heifer raising program.



















































































































































































































































































































































