
EVALUATION OF BRAHMANS AND
TROPICALLY ADAPTED CROSSBREDS AND

COMPOSITES FOR ECONOMICALLY
IMPORTANT BEEF CATTLE TRAITS

Karen Maree Schutt
BAppSc RurTech (Hons) (uQG)

GradCert RurSc (UNE)

A thesis submitted for the degree of
Doctor of Philosophy

of the University of New England.

April 2007



Acknowledgements

I wish to acknowledge my supervisors Heather Burrow, John Henshall, Julius van der Werf and
Brian Kinghorn for their guidance and support. In particular, Heather, who appreciated my rural
background and desire to do a PhD on highly relevant issues faced by the northern Australian beef
industry. Also, thank you all for your patience. My change from full time candidature in the lab to
part time at home in isolation on the family cattle station raised far more challenges that r d ever
envisioned.

I thank all those scientists and technicians who gave their time to guide me through making sense of
the datasets and providing feedback on the data analysis models and output, particularly my
supervisors and John Thompson, Diana Perry, David Johnston and Paul Arthur.

I wish to acknowledge CSIRO who provided me with my PhD stipend, and the Beef CRC who
provided me with access to two of the best datasets in the world on tropically adapted beef cattle
research, being the Northern Crossbreeding Program and Project 2.3.

I wish to acknowledge the University of New England and Meat and Livestock Australia who gave
me the opportunity to study reproductive physiology at Ohio State University in 2003 through a
Dame Bridget Ogilvie Research and Travelling Scholarship and an MLA Postgraduate Study
Award. I wish to thank staff and students in the OSU Animal Science department, particularly Jim
Kinder, Mike Day and Mike Davis who allowed me to work on ongoing research projects. I also
wish to personally thank Jim and Denva Kinder and family who took me under their wing and made
my stay in Columbus so much more than a study trip.

Finally, I wish to thank my family for their support and encouragement. Without them I would have
quit long ago. Thanks to Grandma and Mum for countless hours of babysitting and domestic help.
Thanks to Dad for putting up with me diverting Scott away from property work to do 'daddy day
care' many times over the past few years. Most importantly, I wish to thank my husband Scott for
his enduring patience and support. He saw me at my best and worst during this ordeal! Also, lowe a
world of thanks to my three little girls, Emma, Olivia and Isabelle. Hopefully they won't have to
endure a pre-occupied and frustrated 'grumpy mummy' any more.



Abstract

This thesis compared straightbred Brahmans to tropically adapted composites for carcass quality,

objective and sensory meat quality, feed efficiency, feeding behaviour and reproductive

performance under tropical and subtropical conditions in northern Australian using typical

commercial beef production practices. Straightbred Brahmans had carcasses up to 160/0 lighter than

Continental (Charolais, Limousin) and British (Angus, Hereford, Shorthonl) sired crosses by

Brahman dams (P<O.OO I), intermediate subcutaneous fat cover, retail beef yields and kilograms of

retail primals, and low marbling. British and Belmont Red sired crossbreds had the highest

marbling, while British and Santa Gertrudis sired crossbreds had the fattest carcasses. Continental

crossbreds had the leanest, highest yielding carcasses with intermediate marbling. There was little

difference between sire breeds for most objective and sensory meat quality traits. The exception was

straightbred Brahmans with the highest LT shear force (5.39±0.07~ P<O.OO 1), LT instron

compression (1.89±0.02; P<0.05) and LT and ST cooking loss (P<0.05). Straightbred Brahmans

were the only breed that failed to meet minimum MSA (sensory) grading (CMQ4 = 38.3~ P<O.OOl).

Crossbreds with up to 75% Brahman content had acceptably tender beef (shear force < 5.0 kg,

instron compression < 2.2 kg, CMQ4 score> 46.5). All measures of instron compression were

below 2.2 kg indicating connective tissue toughness was not important in these animals slaughtered

by an average of 24 months of age. There was little evidence of breed x finish and breed x market

interactions. Straightbred Brahmans did not differ from Brahman crossbreds for residual feed intake

(RFI). However, straightbred Brahmans had the lowest feed intake (P<O.OO 1) and lowest average

daily gain (P<O.OO 1) overall. Angus x Brahman crosses were the least efficient feeders, consuming

350/0 and 130/0 (P<O.OOl) more feed than straightbred Brahmans and Charolais x Brahman crosses

respectively. Charolais, Hereford, Limousin and Santa Gertrudis sired crosses were the most feed
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efficient (low RFI). Brahman females had lower pregnancy rates than composites when mated by AI

(83.40/0 versus 76.90/0; P=O.05), but breeds did not differ when joined by natural mating. Into mating

weight, scanned subcutaneous rib fat depth and P8 fat depth significantly affected pregnancy rates

and days to calving. Use of Brahmans crossbreds and tropically adapted composites would allow

retention of adaptation and survival traits synonYmous with the Brahman breed, coupled with

improved carcass and meat quality, feed efficiency, and to some extent reproductive success, to

ensure economic efficiency and profitability of beef production in northern Australia.
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