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ABSTRACT ii 

Noricumbo-Saenz, J . L. 1 995: Double suckling in Beef x Dairy once-bred heifers. 

M .Agr.Sc. Thesis, Massey University, Palmerston North, New Zealand, 59 pp. 

Double suckl ing beef production systems are a strategy to increase annual 

output of suckled beef cows. Th is study compared the effect of single and double 

suckling on the performance of dams and thei r calves on pasture with an average 

sward surface height of 1 1 .5 cm. 

Th irty eight spring-calving, 2-year old Hereford x Friesian (H x F) and 

Hereford x Jersey (H x J) heifers mated to Angus sires were randomly al located 

to either single or twin rearing treatments as they were calving. N ineteen Friesian 

male calves were used as foster calves for the twin rearing treatment. Individual 

calf 90-day weaning l iveweight gain (adjusted) and l iveweight gain from weaning 

to 1 1  months of age were recorded. Ind ividual heifer l iveweight changes from 

calving to wean ing, and weaning to slaughter were recorded. Heifer productivity 

was estimated as kilograms of weaner calf produced per heifer present at 

weaning. Heifer efficiency was estimated as the ratio of heifer productivity to 

average l iveweight of the heifer from calving to weaning . Results are presented 

as least square means± standard error (LSM ± SE). 

Calf daily liveweight gains were 1 .00 ± 0.02, 0.90 ± 0.03, 0 .70 ± 0.03 kg/hd 

(P < 0.05) for single calves, heifers' own twin reared calves and twin reared 

foster calves respectively. At wean ing, heifers' own twin reared calves were 8 . 1  

kg l ighter than single reared calves (P  < 0 .05) .  From weaning to 1 1  months of 

age, heifers' own twin reared calves had greater daily l iveweight gains (0.50 ± 

0 .02 kg/hd) than single reared calves (0.44 ± 0.02 kg/hd, P < 0.01 ) and tended 

to be heavier (244. 1 2  ± 4.8 versus 236 ± 5.3 kg) . 

Double suckl ing did not affect heifer daily l iveweight gain from calving to 

weaning (0.7 ± 0.05 and 0.6 ± 0.04 kg/hd for single and double suckled H x F 

heifers respectively, and 0 .3 ± 0.06 and 0.3 ± 0.06 kg/hd for single and double 

suckled H x J heifers, respectively) or from weaning to slaughter (0.3 ± 0.05 and 



iii 

0 .3 ± 0.04 kg/hd for single and double suckled H x F heifers respectively, and 0.2 

± 0 .06 and 0 .3 ± 0.06 kg/hd for single and double suckled H x J heifers, 

respectively) . 

Double suckled H x F and H x J heifers were 44.7 and 55.5 % more 

productive (P < 0.05) than single suckled H x F and H x J heifers respectively. 

Double suckled H x F heifers were 45 . 1  % more efficient than single suckled H 

x F heifers (P < 0.05) and double suckled H x J heifers were 58. 1  % more 

efficient than single suckled H x J heifers. 

lt was concluded that although twin reared calves were 8. 1 kg l ighter than 

single reared calves at weaning, twin reared calves were able to surpass these 

l iveweight d ifferences through compensatory l iveweight gain after weaning. 

Therefore, heifer productivity and efficiency can be sign ificantly enhanced through 

the use of foster calves in double suckl ing beef production systems.  

Keywords once-bred heifers; double suckl ing; foster calves; l iveweight gain;  cow 

productivity. 



iv 

ACKNOWLEDGEMENTS 

I sincerely thank my supervisor Dr. S .T. Morris for his gu idance and 

encou ragement th rough the completion of this degree . I also thank D r. I .M .  

Brookes for his useful advice during the development of the present work. 

I wish to thank all the people who in some way were involved in the 

experimental work, especially those who helped me with the behavioral 

observations (Jose, J .V. , Ana Marfa, Barbara, Dean , Diego, Gu i llermo, Nicolas, 

Lorena) . Dr .  P .C .H .  Morel kindly helped me with the statistical analysis. I also 

thank M r. K. Kilmister, manager of Keeble farm . Thanks also to all the Animal 

Science Department staff and postgraduate students, who made my life easier 

and more enjoyable during the study period. The New Zealand Government 

provided a scholarship that enabled me to come to Massey Un iversity. The 

Facultad de Medicina Veterinaria y Zootecnia, of the Universidad Nacional 

Aut6noma de Mexico provided me the opportun ity to study for this degree. I also 

thank everyone else who has given me help and support during the cou rse of this 

work, who are too numerous to individually name. 

I would l ike to gratefully thank my father who gave me the foundations to 

face any obstacles in l ife . Thanks also to my friend lsidro without whom this 

experience would not have been possible. 

Finally I would l ike to show my appreciation to my late friend and teacher 

Jorge Hernandez who would have loved to see this undertaking finished and to 

whom I would l ike to dedicate this thesis. 



V 

TABLE OF CONTENTS 

ABSTRACT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . i i  

ACKNOWLEDGEMENTS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . iv 

L IST OF TABLES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . vii 

L IST OF ABBREVIATIONS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . vii i 

CHAPTER ONE:  INTRODUCTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 

PREAMBLE AND BACKGROUND TO THE STUDY . . . . . . . . . . . 1 

WAYS OF OBTAINING COWS REARING TWO CALVES . . . . . . . 2 

Genetic selection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 

Induced twinning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 

Hormonal induction of twinning . . . . . . . . . . . . . . . . . 4 

Embryo transfer . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 

Use of foster calves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 

Fostering techniques . . . . . . . . . . . . . . . . . . . . . . . . 7 

ANI MAL PERFORMANCE IN  DOUBLE SUCKLING SYSTEMS . . 11 

Calf l iveweight gain from birth to wean ing . . . . . . . . . . . . . 11 

Calf liveweight gain after weaning . . . . . . . . . . . . . . . . . . 13 

Cow milk production . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 4  

Cow l iveweight gain and post-partum anoestrus interval . . . 15 

Cow productivity and efficiency . . . . . . . . . . . . . . . . . . . . 16 

SCOPE OF THE STUDY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 8  

CHAPTER TWO: 

DOUBLE S UCKLING IN BEEF x DAI RY ONCE-BRED HE IFERS . . . . . . 1 9  

ABSTRACT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9  

INTRODUCTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 



vi 

M ATERIALS AND METHODS . . . . . . . . . . . . . . . . . . . . . . . . . . 22 

Fostering technique . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22 

Liveweight measurements . . . . . . . . . . . . . . . . . . . . . . . . 23 

Heifer efficiency and productivity . . . . . . . . . . . . . . . . . . . 24 

Mi lk  production . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24 

Suckl ing behaviour . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24 

Carcass traits . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25 

Statistical analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25 

RESULTS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25 

Calf performance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25 

Heifer performance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27 

Calf behaviour . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31 

Heifer behaviour . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31 

D ISCUSSION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32 

Calf performance from birth to weaning . . . . . . . . . . . . . . . 32 

Suckling behaviour . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33 

Post-weaning calf performance . . . . . . . . . . . . . . . . . . . . 35 

Heifer l iveweight changes . . . . . . . . . . . . . . . . . . . . . . . . 36 

Heifer mi lk  production . . . . . . . . . . . . . . . . . . . . . . . . . . . 37 

Heifer productivity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37 

Heifer efficiency . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38 

CONCLUSIONS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39 

CHAPTE R  THREE:  G ENERAL D ISCUSSION . . . . . . . . . . . . . . . . . . . . 40 

Calf l iveweight gain . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40 

Heifer performance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41 

G ross margins analysis 42 

CONCLUSIONS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43 

APPENDIX 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45 

B IBLIOG RAPHY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47 



vii 

LIST OF TABLES 

Table Page 

Table 1 Heifer distribution according to suckling status and genotype. 23 

Table 2 Effect of calf rearing group on calf weaning weight and 

l iveweight gain from birth to weaning at 90 days of age 

Table 3 Effect of calf rearing group on calf l iveweight and 

l iveweight gain from weaning to 1 1  months of age 

Table 4 Effect of suckling status and heifer genotype on heifer 

liveweight gain and carcass weight 

Table 5 The effect of suckling status and heifer genotype on heifer 

productivity and efficiency from calving to weaning at 

90 days of lactation 

Table 6 Effect of suckling status and heifer genotype on 

kilograms of milk produced per heifer per day 

Table 7 Effect of calf rearing group on the total number of 

calf suckling bouts (TSB) , the proportion of calf suckl ing bouts 

with its own dam (SBOD) and the proportion of calf cross 

26 

26 

28 

29 

30 

suckl ing bouts (CSB) 31 

Table 8 Effect of heifer suckl ing status and genotype on 

the proportion of suckl ing bouts, in which the heifers 

nursed their own calves (NOC) , and cross suckl ing bouts, 

in which the heifers nursed alien calves, including their 

foster calves (NAC) 32 




