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ii.  

ABSTRACT 

A system of >vintering and calving beef cows on a smJdust cattle 

pad was compared with the traditional method of wintering unsupplemented 

cows on hill country pasture. 

beginning in 1 970. 

Comparisons were made over four years, 

T vro herds of Angus beef covTS were used in the experiment . One 

herd was originally the Massey University Stud herd, which included 

approximately 50 cows aged from three to ten·. Three­

year-old replacements were added to this herd each year. This herd 

was designated the Stud herd. The other herd designated the 

Commercial herd, was based on 67 yearling heifers bought in 1 969 . 

These cows were all of the same age, and no replacements were added. 

In 1 969 25  cows from this herd 1.vere mated to calve at two-years-of-age. 

The t vro herds 1vere run together as one unit during the trial, 

distinction only being made for the purpose of statistical analysis. 

The pad consists of two yards with sawdust packed on top of tile 

drains. A concrete aprcn runs along the side where the feedi".1g racks 

are situated. A stand of pampas grass protects the pad from t he 

prevailing wind. Half p:ates '"ere installed, and the bottom rails of 

the yard wer� removed to allow the calves to get out and creep feed 

o1: the adjoining pasture. 



iii. 

Three weeks before calving begins cows were allotted to the pad 

or the hill treatment using a table of random numbers . In 1 971 , 

1 972 , 1 973 a switchover design was adopted, whereby some animals 

alternated behreen the two treatments in successive years , vfhile 

others wintered on the same treatments . 

Over 1 970 the cows were confined all the time . In 1 97 1  the 

cows on pad I were allowed to  break feed saved pasture over a week . 

In 1 972 and 1 973 the cows and calves were removed from the pad for 

three and four days after birth respectively. This enabled the 

calf to obtain colostrum without interference ,  allowed the cow to 

build up reserves of vitamin A,  helped form a bond between the calf 

and its mother , and enabled the calf to have the benefit of a 

healthier environment for the first days of its life . This practice 

appeared to have some merit in reducing the incidence of calf scours . 

Uhile confined the cows were fed hay, barley straw, and barley 

meal . In 1 970 some experimentation in feeding levels was necessary, 

and in 1 97 1 , 1 972 and 1 973 , 4 . 3  kg hay, 2.3 kg barley straw and 

0. 6 kg of barley meal per head per day were fed. 

In 1 972 and 1 973 feeding once a day was compared wit h  feeding 

the same ration once every second day. 

Before the co;rrs were confined the top three inches of sawdust was 

removed and the sawdust and timberwork sprayed with a 1 o% solution of 

formalin. In 1 973 the concrete apron was scraped off weekly with a 

tractor and blade . 



iv. 

Mi lk determinati ons were made by the weigh-nurs e-weigh me tho d 

follovring a 1 6  hour separation. 

The c o,vs entere d  the pad about the second week i n  July , and 

remained there until the end of September, when they joined their 

c ont emporarie s on the hil l. 

Generally the cows wint ered on the pad l o st more weight than the 

c ows grazed on the hi l l ,  although th e magnitude of the -v;eight l o s t  

varied consi derably be tween years . 

Birth we ights of the c a lves born on the pad were general ly about 

2 kg be low that o f  the calves born on the hil l .  However, there 

were no c lear differences between treatments for the weaning weights. 

Limi ted information gathered on the cow milk produc tion indi cated 

that although milk 1veight s of the cows on th e pad wer e  lower during 

c onfinement , handicapping the growth of their calve s, there appear e d  

t o  be a surge o f  milk produc ti on i n  these animals upon their releas e  

t o  the hil l  pas ture , in some years . This resul ted in an increased 

growth rate of the c alve s from the pad at this time. 

Reproductive performance of the three-year-old and mature c ows 

as measured by their calving interval was unaffec ted by the winter 

treatment s. 

The performance of the first calving two-year- o l d  heifers from 

the C ommercial herd in 1 970 was adversely affected by the pad treatment. 

Birth weight s and v1eaning weights were reduced and 26.5% of 

the heifers failed to rebreed the following season. Neverthel e ss 



�ubsequent performance demonstrated no further effect of 

calving at hro-years-of -age under adverse conditions. 

v. 

There was no effect on the calf performance of feeding every 

day against feeding every second day. Neither was calf performance 

affected by any of the switching treatments imposed between years. 

Differences due to the effect of sex end age of dam were similar 

to those reported in the literature for birth weight and weaning 

weight. As the four-year-old dams performed surprisingly well in 

this study an nge-of-dam x treatment interaction was suspected. 

There was an indeterminate effect of sex on the milk yield of the 

dam_ 

Regressions involving the age of the calf on the weight at various 

points revealed a strong association of g rowth with climatic variables. 

Since the period under study included stormy weather and long droughts 

this complicate d the evaluation of calf growth data. 

It was concluded that the pad system of wintering and calving 

beef cows can be operated as a commercial system in the manner 

described. A discussion of pad husbandry is given, and recommendations 

are made. 



ACKNO\-JLEDGEMENTS 

I take great pleasure in recording my gratitude to those people 

who have assisted in this v1ork . 

I owe my deep est thanks to my supervi sor Mr R . A .  Barton, whose 

sound guidance and encouragement has been of inestimable value 

throughout this vrork, and to Professor A . L .  Rae for his invaluable 

assis tance in the stat i stical aspects of this work. 

Ny thanks are also accorded Mr R.D . Anderson who so willingly, 

and ably lent his time in the resolution of some stat i stical problems . 

The recording and weighing of the cows and calves were carried 

out by Hr D .R. Patterson, to whom I am indebted, both for this, and 

for his many precise observations on the behaviour of the animals . 

Mr. Phil ��i tehead ( Sheep Farm Supervisor) de signed the pad and 

co-ordinat e d  the operat ion, and Mr. Malcolm Udy (Nanager, Tuapaka ) was 

re sponsible for the management of the animals , and the ini tial d evelop­

ment of the pad system. Mr R. Vallance (Head Shepherd ,  Tuapaka ) 

conducted the day-to-day husbandry. My.appreciation is also 

expressed to the se men, and their s taff for their he lpful advice, 

and observations of a practical nature. 

My thanks are also due to the staff of the Nas sey Universi t y  

Computer Unit ,  and particularly t o  Mrs M. Brogden for her skil led 

typing of this thesis. 

The Combined Beef Breeders' Research Commit tee mAde annual grant s  

t o  Vtt R . A. Barton t o  fund this study. This financial assistance is 

greatly appreciated. 



Table 

1.1 

1.2 

1.3 

1.4 

1 • 5 

1.6 

1.7 

1 .8 

1.9 

1.10 

2. 1 

3. 1 

LIST OF TABLES 

The correlation between the gestation length 
of the dam and the birth vTeight of the calf. 

Gestation length of the dam and birth weights 
of the male and female calves. 

The correlation betvTe(m the weight of the dam 
and the birth weight of the calf. 

Effect of the age of the dam (�ears) on the 
vleaning vwight of the calf (kg). 

The effect of sex on the \•leaning l'leight of 
the calf of different breeds. 

The repeatability of the dam for calf weaning 
weight. 

Correlation coefficients between milk production 
of the cow and growth of its offspring. 

The average daily gain (A.D.G.) of the calves 
and the milk yield of their dams and the 
correlations between them. 

The milk yield (kg) of beef cows on different 
levels of feeding. 

The milk yield (kg) for beef cows fed at 
different levels of energy and protein. 

The number of cows on each treatment in each 
year of the trial. 

The least square differences bet';'leen sexes in 
each herd-year for the birth weight of the 
calf. 

vii. 

6 

8 

9 

22 

25 

31 

39 

46 

57 

59 

75 

82 



Table 

3. 2 

3. 3 

3. 4 

3. 5  

3.6 

3. 7  

3. 8  

3. 9 

3. 10 

3. 11 

viii. 

The least square differences between sexes in 
each herd-year for the weaning weight of the 
calf (200-day adjusted) 85 

The least square differences behreen sexes for 
the milk consumption of the calf. 87 

The least s�uare means for the effect of the ace 
of the dam (years) on the birth \oreight of the 
calf (kg). 89 

The least square differences for the effect of 
the age of the dam (years) on the v1eaning iveight 
of the calf (kg) 91 

The least square differences for the effect of 
the age of the dam on the amount of milk consumed 
by the calf. 93 

The least square differences for the effect of 
the parity of the drnn on the birth weight of the 
calf. 95 

The least square differences for the effect of 
the parity of the dam on . the weaning '"eight of 
the calf� 97 

The least square differences for the effect of 
the parity of the dam on the milk consumption of 
her calf. 99 

The least square differences for the effect of 
the treatments on the birth weight of the calf. 101 

The least square differenc8s between the 
treatments for the adjusted weaning weight of 
the calf. 103 

3. 12 The least square differences for the effect of 
the treatment on the milk consumption of the 
calves. 106 



Tab l e  

3.1 3 

3. 1 4  

3. 1 5 

3. 16 

3 . 1 7 

3 . 1 8 

3. 1 9  

3 . 20 

3 . 2 1  

3 . 22 

The regressio n co efficient s  for the time of 
calving ( days ) on the birth 1-reight ( kg). 

The least square regres sion coefficients fo r 
the eff ect of the time o f  calving on the 
200-day adjusted �trenning vreights . 

The least square regression coeffici ents for 
the effect of the t ime o f  calving o n  the milk 
con sumpti on of the calf . 

The least square differences behveen the live­
vreights of the cows according to winter t reatment 

ix . 

1 09 

1 1 1  

1 1 3  

when they ucre removed from the pad .  1 1  5 

The least square difference s for the effect of 
t he sex o f  the calf on the liveweight of the 
dam n t the end of vrinter . 1 1  7 

The least square difference s for the effect o f  
the parity of the coN on her li ve·weigh t a t  the 
end of the wint e r .  1 18 

The least square regres sion coefficients for the 
effect of the autumn livevmight of the cow on her 
l iveweight at the end of the winte r .  1 20 

The l east s quare regres sion coefficients f or the 
e ffect of tb? time of calving of the covr on her 
liveweight at t he end of the �'lintor . 1 2 1 

The least square raeans for th3 effect of the 
t reatment on calf ·�eight at birth nnd t;,.ree 
1·reekly int erval s post pad . 1 23 

The least s quare dif ference s for the eff ec t of 
s ex on calf weight at birth and a t  three weekly 
intervals post pad. 1 2 5 



Table 

3.23 

3. 24 

3.25 

3.26 

The linear and quadratic r egression coefficients 
of calf age on weight at birth nnd three weekly 
intervals post pad. 

The minimums of the quadratic regressions of 
calf nge on calf weight at three 'ireekly 
intervals post pad. 

The least square differences for the effect of 
treatment on the calving interval of the cows. 

Climatological data. 

x. 

127 

128 

131 

135 



Figure 

1 . 1 

2. 1 

3. 1 

A. 1 

LIST OF FIGURSS 

Beef cow lactat ion c urves as reported 
by various vrorkers . 

Treatments imposed each year . 

The graph of calf liveweight y calf age at 
each three-weekly weight for the 1 973/74 
calves.  

The normal equations 

xi .  

53  

7 5 

1 29 

1 64 



TABLE OF CO:r.J""TENTS 

ABSTRACT 

ACKNmvLEDGEMENTS 

LIST  OF 'rii.BLES 

LIST OF FIGURES 

INTRODUCTION 

REVIE�v OF LITERATURE 

PART I CALF PERFORHANCE 

The Birth \veight of the Calf 

The Gestation Period 

The vleight of the Dam 

The Age of the Dam 
The Sex of the Calf 

The Sire of the Calf 

Time of Birth 

Repea tabili ty of Birth \feigh t 

PART II CALF PERFOillflANCE 

The \.ITeaning Weight of the Calf 

The vleight of the Dam 

The Age of the Dam 

The Sex of the Calf 

:x:i1. 

ii. 

vi. 

vii. 

xi. 

1 • 

3 .  

3 .  

3. 

5. 

7. 

10. 

12. 

12. 

14. 

15. 

16. 

16. 

20. 

21. 

24. 



xiii. 

The Effect of the Sire 27. 

The Year and Season of Birth 28. 

The Re pea tabili ty of Weaning �fe ight 29. 

PART Ill THE EFFECT OF NUTRITION OF THE DAM OVER THE 
PERIOD OF GESTATION ON TilE BIRTH ':!EIGHT OF 
ITS CALF 32. 

PART IV HILK PRODUCTION OF THE BEEF CO'lv 38. 

Breed Considerations 48. 

Tb� L�ctation Curve 50. 

Nutrition and Milk Yield 52. 

Milk Constituents and Calf Performance 60. 

The Efficiency of Milk Conversion to Liveweight 
Gain 64. 

Age of Dam Effects 65. 

Tae Sex of the Calf 67. 

Conclusions 70. 

MATERIALS AND METHOD� 71. 

Husbandry 71. 

The Experimental Design 1970 to 1972/73 75. 

Biometrical Analyses 77. 

RESULTS AND DISCUSSION 81. 

THE EFFECT OF THE SEX OF THE CALF 81. 

(a) Birth Weight 81. 

(b) ¥leaning 11leight 84. 

(c) Milk Production 86. 



THE EFFECT OF THE AGE OF THE DAM 

( a ) Birth \f eight 

( b) Weaning W eight 

( c ) Milk Consumption o f  Calves 

THE EFFECT OF PREVIOUS C.ALVINGS 

(a) Birth Weight 

(b) \!leaning \.f eight 

( c) Nilk Consumption 

THE EFFECT OF THE IVINTERING TREATMENT 

( a ) Birth \·l eight 

(b) \'l eaning Tv eight 

( c ) Milk C onsumption 

THE EFFECT OF TIME OF CALVING 

(a) Birth Weight 

(b) \'leaning ltfeight 

( c ) Milk C onsumption 

THE LIVBI!IEIGHT CHANGE OF THE C01"fS OVER iiTNTER 

( a ) Treatment 

( b ) S ex of Calf 

( c ) Parity of the Cow 

(d) The A utumn Liveweight of the Cow 

( e) The Time of Calving 

xiv. 

88. 

88. 

90. 

93 . 

94. 

94. 

96. 

98. 

98. 

98. 

102. 

105 . 

108. 

108. 

11 o. 
11 2. 

114 . 

114 . 

116 . 

116. 

119. 

119. 



THE GROWTH OF T HE 1973/74 CALVES 

(a) Winter Treatment 

(b) The Sex of the Calf 

(c) The Effect of the Time 

THE CALVING INTERVAL 

GENERAL DISCUSSION AND CONCLUSION 

LIST OF REFERENCES 

APPENDIX I 

of Birth 

-XV.· 

119 .. 

119. 

124. 

126. 

130. 

133. 

148. 

1 63. 


