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ABSTRACT

This experiment was designed to study the influence of autumn
live weight and nutritionally-enforced live weight change on calf
birth weight and the subsequent productivity of three-year-old,
primiparous Angus heifers, calving in the spring of 1975, All heifers
were pasture fed on "Tuapaka", No, 3 sheep farm, Massey University,
and the treatments imposed followed those normally experienced by
cattle on hill country, This was achieved by altering pasture intake

by the mamipulation of stocking rate during first pregnancy.

The research herd of 54 heifers was comprised of animals reared
to two-and-a-half-years-of-age at three different origins, namely
Massey (Tuapaka), Hawke's Bay and Wairarapa, which consequently gave

the three autumn live weight groups.,

On 1 May, 1975, a switchover design for pre-calving nutritional
plane was initiated by allocating heifers within origin to one of
three treatment groups, The first group of 19 heifers was fed at a
high plane continuously to calving. A second group of 18 heifers was
fed at a high plane of nutrition for 70 days (to 10 July, 1975) until
three weeks before the start of calving (30 July, 1975). The third
group of 17 heifers was fed on a low plane of nutrition from 1 May to
10 July, 1975, when it was switched to a high plane, The three groups
were identified as HF-HP, HP-LF and LP~HP, respectively.

The least squares means for the live weight of the groups at
the start of the experiment, at switchover 70 days later, and at the

last weighing date before calving were:

1 May, 1975: HP=HP, 382,4kg; HP-LP, 382,0kg; LP-HP, 380,1kg (NS),
10 July,1975: HP-HP, 3B81,3kg; HP-LP, 382,1kg; LP-HP, 362.2kg (p <0.01).
25 July,1975: HP=HP, 395,7kg; HP-LP, 376,0kg; LP-HP, 375.0kg (p <0.01),

The live weight of the heifers, as classified by origin at the
last weighing date before calving (25 July, 1975), did not differ from
that at the start of the experiment (1 May, 1975) by more than 1, 7kg.

The least squares means for the weight of the heifers of the origin
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groups at 25 July was: Massey, 367,8kg; Hawke's Bay, 407,4kg;
Wairarapa, 371,7kg, The Hawke's Bay heifers were significantly

(p <0.01) keavier than those from the other two origins,

The first order interaction between winter nutritional regime

and autumn live weight was not significant,

The birth weight of the calf was not significantly influenced
by tne plane of nutrition of the dam or her autumn starting weight,
Within treatments, the least squares means for birth weight were:
HP-HP, 27,3%kgs HP-LP, 25,7kg; LP=HF, 25,9kg, The maximum difference
was 2,1kg, (3.,05<p<0,10). Within origins of dam, the least squares
means for birth weight were: Massey, 26,6kg; Hawke's Bay, 27.9kgs
Wairarapa, <5,0kg, The diftference between extremes was 2.9kg (0.05

<p<0.10).

After calving the heifers and their calves were grouped into
three herds according to age of calf, The live weight of both we:e
taken on eight occasions after parturition, including a weight at
weaning., Calves were weaned on 11 March, 1976 at 210 days of age.
Estimation of the milk consumption of the calf was made by the weigh-
nurse-weigh method after a 17-hour separation at each of three 20-day

intervals,

The influence of the pre-calving plane of nutrition on the
milk consumption and weaning weight of the calf was not significant,
although the heaviest calves were weaned by the heifers of the HP-HP
group, Compared to the LP-HP group the HP-HP heifers gave preference
to lactation ahead of body weight gain to wean heavier calves and
have a lighter body weight at weaning, The HP-LP heifers showed

relatively poor live weight recovery and weaned the lightest calves,

The influence of the autumn live weight of the dam on the
weaning weight of the calf was significant (p<0,05), where the calves
of the Hawke's Bay heifers were 18,0kg heavier than those of the other
two groups, The amount of milk consumed by their calves at each of
the three days of determination was also greater than that of the

other two origin groups (NS),.
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The effect of sex of calf on its weight before and at weaning,
and the live weight of the dam showed that male calves were heavier
on all occasions, and their dams consequently showed less live
weight gain than the heifers rearing female calves, Female calves

consumed more milk at each determinatior (NS).

The time of calving did not significantly affect the birth
weight of the calf, but those calves born earliest had an advantage
at weaning (b = =0,89 X 0.53kg/day; 0.05 < p<0,10). The effect of

climatic var.ation was discussed as it related to the three post-

calving herds,

Evidence was found of residual effects of the previous year's
post-calving plane of nutrition, but not autumn live weight, on the
live weight change of the heifers in their second gestation and on

the birth weight of the second calf,

It was concluded thaet the advantage of a high live weight in
the autumn during the heifer's first pregnancy was positively and
significantly exhibited in the weaning weight of its calf, The LP-HP
regime, of a mild loss (5%) of autumn live weight to four weeks before
calving, with elevated feeding to calving, was believed to be the most
advantageous to pasture growth, wirnter stocking rate and efficiency of

pasture utilization by the heifer,



ACKNOWLEDGEMENTS

It is with pleasure that I record those people who have

contributed to this study.

Mr R,A, Barton has supervised all stages of the project and
provided encouragement and guidance of immense value, I am
especially appreciative of his willingness to give constructive

advice in the preparation of this thesis,

I am also indebted to Mr A, B, Pleasants for his supervision
of the application of experimental methods and for his willing and

able assistance with the statistical analysis of data.

Mr D,R, Patterson recorded and weighed the heifers and their
calves, For his care in the collection of data and observation of
the experimental animals I am most grateful, It is also a pleasure
to record my thanks to Messrs M, ldy, W,M, Deighton and A,L, Harwood

for their management of the research herd.

The help of the Massey Umiversity Computer Unit in the analysis

of data is acknowledged,

The Combined Beef Breeders' Research Committee provided a
grant to Mr R,A, Barton for the study and I am appreciative of that
support,

I held the John Alexander Hurley Scholarship and the William
Hudson Scholarship and this financial assistance is gratefully

acknowledged.

To Mrs J, Cheer I express sincere appreciation for her skilful
typing of this thesis, [ wish also to record the contribution of

Mrs R, Roper to the draft typing of this work,

Finally, I express here my appreciation of the constructive
advice and consultation willingly given by others throughout the

course of this study,.



vi

TABLE OF CONTENTS

ABSTRACT a4
ACKNOWLEDGEMENTS v
TABLE OF CONTENTS vi
LIST OF TABLES x
LIST OF FIGURES X 1v
Chapter Page
ONE INTRODUCTION 1
TWO REVIEW OF LITERATURE 4

1. Caelf Birth Weight and Dystocia
1,1 Introduction 4
1,2 The Significance of the Birth Weight of the

Calt in Relation to its Pre-weaning Gain and

Weaning Weight 5

1.3 VFactors Affecting the Birth Weight of the Calf

(1) Breed B
(ii) Gestation length 10
(iii) Sex 14
{iv} Weight of dam 17
(v) Age and parity of the dam 18
(vi) Year and season of birth 23
(vii) The maternal environment 25
(viii) The heritability o f birth weight 27
(ix) The repeatability of birth weight 29
(x) Sire of calf 30

(xi) The pre-calving nutritional regime of

the dam 33

2, Calf Weaning Weight
2.1 Introduction 39
2.2 Factors Affecting Pre-weaning Performance and
Weaning Weight of the Calf
(i) Breed 4?2
(ii) Sex 44
(iii) Age of calf at weaning 45



THREE

w

Age and parity of the dam

Weight and size of dam

The maternal environment

Sire

Year and season of birth

Heritability

Repeatability

The nutritional regime imposed on the
dam and the dam's weight change during

lactation

The Milk Production of Beef Cows

3.1 Introduction

3.2 The Relation Between Milk Composition and
Calf Gain
3.3 Estimation of the Milk Production of Beef Cows

3.4 The Lactation Curve

3.5 Factors Affecting Milk Yield

Fre- and post-partum nutrition
Weight of dam

Age and parity of dam

Sex and birth weight of calf
Breed of dam

MATERIALS AND METHOD

1. Source of Data

(i)

(ii)

Year Cne, 1975=1976
Year Two, 1976-1977

2, Method of Analysis
2.1 Year One, 1975-1976

(i)

(ii)

(iii)

The weight of the heifer after the
start of the experiment and before
calving

The weight of the heifer at the start
of the experiment (1 May, 1975) and

the birth weight of the calf

The post-calving weight of the heifer,
the milk consumption of the calf, and
the weight at weaning of the heifer and

of the calf

vii

48
52
55
58
60
61
61

65

70

72
72
76
79
79
ail
82
83
85

88

8o
90

92

92

93

93



Chapter

THREE 2.2 Year Two,
(i)

FOUR RESULTS AND

1976=-1977
The weight of the heifer during the
pre-calving period and the weight of

the calf at birth and at weaning

DISCUSSION

1, The Effect of the Pre-calving Flane of Nutrition

(i)
(ii)

(iii1)

(iv)
(v)

(vi)

The pre-calving live weight of the heifer
The birth weight of the calf

The post-calving live weight of the
heifer

The milk consumption of the calf

The weight of the calf during the pre-
weaning period and at weaning

Discussion

2, The Autumn Weight of the Dam

(1)

3, The Time of

The pre-calving live weight of the
heifer

The birth weight of the calf

The post-calving live weight of the
heifer

The milk consumption of the calf

The weight of the calf during the pre-
weaning period and at weaning

Discussion

Calving and Post-partum Grazing Herd
The live weight of the heifer before
and
The
The

The

after calving

birth weight of the calf

milk consumption of the calf
weight of the calf during the pre-
weaning period and at weaning

Discussion

of the Calf

The live weight of the heifer before
and after calving

The birth weight of the calf

The milk consumption of the calf

viii

94

97
97

-
i

103

104
109

14
115

126
130

133

133
137
187

141
144

146
148
148



Chapter

FOUR (iv) The weight of the calf during the
pre-weaning period and at weaning

{v) Discussion

5. Year Two, 197€-1977: The Influence of Main
Effects from 1975
(i) The plane of nutrition before the

first calf

(ii) The autumn weight of the heifer before
the first calf

(iii) The sex of the calf

(iv) The time of calving

(v) Discussion

FIVE CONCLUDING DISCUSSICN

REFERENCES

APPENDIX 1

ix

Page

150

1 S|

153
153
155
157
159
160

162

171



LIST OF TABLES

Genetic, environmental and phenotypic correlaticns
of birth weight with pre-weaning gain and weariing
weight

Birth weight and gestation length

The influence of sex on the birth weight and

gestation length of the calf

The correlation between weight of dam and birth

weight of calf

The heritability of birth weight

Genetic, environmental and phenotypic correlaticns

among traits at various ages of Hereford cattle

The effect of the sex of the calf on weaning weight

Linear and Quadratic regressions of weaning weight

and average daily gain on cow weight

Correlations of calf weaning weight and average

daily gain with dam's milk yield

The heritability of weaning weight

The repeatability of weaning weight

The effect of breed of dam upon milk yield

The least squares differences, least squares means

and standard errors for the effect of plane of

nutrition on pre=-calving heifer weight (kg)

1"

41

46

51

62

64

B6

98



Table

The least sguares means, least squares differences
and standard errors of least squares means for calf

birth weight, 1975, from three-year-old heifers 102

The least squares differences, least squares means
and standard errors for the effect of winter planes
of nutrition on pre- and post-calving heifer

weight (kg) 105

Treatment means for heifer live weight (kg), heifer
live weight changes as differences between least
squares means (kg/day), and differences between

treatments 108

The least squares differences, least squares means
and standard errors for the effect of pre-calving
treatment o¢f the dam on the milk consumption of the

calf 110

The least squares differences, least squares means
and standard errors for the effect of winter treat-
ment imposed on the dam on the pre-weaning and

weaning weight of the calf (kg) 113

(a) Least squares differences, least squares means
and standard errors for the effect of the autumn
weight of the heifers on the winter weight changes
before calving (kg)

(b) Regression coefficients within origin of heifer

of heifer weight on autumn weight (kg/kg) 120

The least squares differences, least squares means
and standard errors for the effect of the autumn
weight of the heifer on post-calving heifer live

weight (kg) 124

The least squares differences, least squares means
and standard errors for the effect of autumn weight

of the heifer on the milk consumption of the calf (kg) 127



xii

Table Page
4,10 The least squares differences, least squares means

and standard errors for the effect of the autumn
weight of the heifer on the pre-weaning and weaning

weight of the calf (kg) 125

4,11 The least squares differences, least squares means
and standard errcrs for the effect of post-calvirg

grazing herd on the live weight of the heifer (kg) 134

4,12 Regressicn coefficients of heifer weight on calving
date for six occasions before calving, and eight

occasions after calving (kg/day) 135

4,13 The least squares regression coefficients for the
effect of time of calving on the growth of the calf
and on its milk consumption (kg/day) 138

4,14 The least squares dif ferences, least squares means
and standard errors for the effect of post-calving

grazing herd on the milk consumption of the calf (kg) 140

4,15 The least squares differences, least squares means
and standard errors for the effect of post-calving

grazing herd on the pre-weaning and weaning weight

of the calf (kg) 142

4,16 The least squares differences for the effect of the
sex of the calf on the live weight of the heifer
before and after calving 147

4,17 The least squares differences for the effect of the
sex of the calf on milk consumption, birth weight,

pre=weaning weight and weaning weight (kg) 149

4,18 The least squares differences, least squares means
and standard errors for the effect of pre-calving
plane of nutrition, 1975, on the birth and weaning

weight of calves born in 1975 and 1976 152



Table

4,19

4,20

The least squares differences, least squares means

and standard errors for the effect of autumn live

weight of the dam, 1975, the sex of the calf and

the time of calving on the birth and weaning weight

of the calves born in 1975 and 1976

The least squares differences and
means for the effect of treatment
of the dam in the autumn of first
the sex of the unborn calf on the

before the second calving (1976)

least sqguares
(1975), weight
pregnancy, and

weight of the cow

156

158



Figure

LIST OF FIGURES

The lactation curve of beef cows

Heifer live weight versus time from start of
experiment to calving, and from calving to
weaning (Influence of plane of nutrition before

calving)

Milk consumption of the calf versus the age of
the calf (Influence of plane of nutrition of dam

before calving)

xiv

0
0





