GENETIC PARAMETERS FOR LEAN MEAT YIELD, MEAT
QUALITY, REPRODUCTION AND FEED EFFICIENCY TRAITS
FOR AUSTRALIAN PIGS

by
Susarne Hermesch

Dipl. Ing. agrar., Georg-August-Universitit Gottingen, Germany

A THESIS SUBMITTED FOR THE DEGREE OF
DOCTOR OF PHILOSOPHY
OF THE UNIVERSITY OF NEW ENGLAND

August, 1996

Animal Genetics and Breeding Unit and Department of Animal Science



DECLARATION

I certify that the substance of this thesis has not already been submitted for any degree and is

not currently being submitted for any other degree or qualification.

I certify that any help received in prepearing this thesis, and all sources used, have been

acknowledged in this thesis

Signature

ii



ACKNOWLEDGMENTS

I am happy to thank those people who helped me in one or the other way to do this PhD. I
would like to thank Dr. Keith Hammond for being instrumental in setting up this project. His
enthusiasm was apparent to me even over the distance between Rome and Armidale. I am
grateful to Dr. Mike Goddard, the current director of AGBU, for his support. I benefited from
his experience in animal breeding and genetics. Thinking back to the beginning of my PhD, I
also would like to thank Dr. Hermann Swalve for his support and faith that made it possible for

me to do the big step from Germany to Australia.

[ am indebted to my supervisors Dr. Hans-Ulrich Graser and Prof. Brian Kinghorn. I specially
thank Hans-Ulrich, who was my principal supervisor, for providing support and guidance in
every aspect of my PhD and for allowing me time of work to finish my thesis. I am grateful to
Brian for always being open to any questions and his experience has been a great help to me. I
would like to thank both of them for being excellent supervisors and for their dedication and

their prompt responses when answering any of my questions.

I would like to thank Dr. Tom Long who mtroduced me to the Australian pig industry and
whose comments on pig genetics have been invaluable to me. I appreciate comments and hints
from Dr. Ernst Tholen and Dr. Horst Brandt during their time as visiting scientists at AGBU. 1
thank Kim Bunter for being a great colleague on the pig front and for reading parts of my

thesis and polishing some of my “germanized” English sentences.

I enjoyed my visits to Bunge Meat Industries and I thank Dr. Brian Luxford for his
contributions in data collection. I appreciate the warm welcome from Brian and Rowan and
their family on my numerous visits in Corcwa. I am grateful to the dedication and enthusiasm

of the Bunge staff who were responsible for data recording.
My time at UNE has been enjoyable which is due to both, the people at AGBU as well as those

at Animal Science. I wish to thank the staff of AGBU for their support as well as numerous

visiting scientists from various countries who made life more interesting. I slowly become

1ii



addicted to the lunch time coffee break and the discussion as to who gets the cappuccino
today. I thank other post-graduates from AGBU and Animal Science. The support between
post-graduates has been a great encouragement to me. I especially would like to thank

Bronwyn Clarke, John Henshall and Jordan Howarth for reading parts of my thesis.

Finally, I thank Paschy for his encouragement and his patience especially over the last few
months. He has supported me in numerous ways including doing the washing up and fixing my
car. As a reminder to keep weekends free in the future, I dedicate this thesis to him.

This work was financially supported by the Australian Pig Research and Development
Corporation under the project UNE17P. I am grateful for this financial support and would also
like to thank Dr. Mike Taverner for his interest in this project and his encouragement while he

was the executive director of PRDC.

v



ABSTRACT

Data from 3350 Large White and Landrace boars, recorded between July 1992 and June 1995,
was used to estimate genetic parameters for performance, carcase and meat quality traits.
Manufacturing traits were available on a subset of approximately 1000 animals. This data set
was linked with data from 6050 Large White and Landrace sows that farrowed from January
1990 to March 1995.

In total, 36 traits were analysed including average daily gain from three to 18 weeks (ADG1)
and from 18 to 22 weeks (ADG?2), life time average daily gain (ADG3), feed intake (FDINT),
feed conversion ratio (FCR) and lean meat growth (LEANG). Heritability estimates for these
traits were 0.27, 0.13, 0.27, 0.23, 0.15 and 0.28, respectively. Carcase traits included real time
ultra sound and Hennesy Chong measurements. Heritability estimates for backfat
measurements and lean meat percentage ranged from 0.44 to 0.63 while from the two muscle
depth measurements only muscle depth recorded with real time ultra sound was heritable
(0.21). Further carcase traits analysed were the weight of the whole back leg (BLW, h2 = 0.22)
and the slash boned ham (LMW, h2? = 0.38). Meat quality traits included pH45 and pH24,
colour of the m. longissimus dorsi (CLD) and m. multifidus dorsi (CMD), drip loss percentage
(DLP) and intramuscular fat content (IMF). Estimates of heritabilities were 0.15, 0.14, 0.29,
0.30, 0.23 and 0.35, respectively. Heritability estimates for ham yield (HAM) and middle yield
(MID) were 0.11 and 0.06. Reproductive traits of the sow included litter size (NBA| ), litter
birth weight (LBW, »3) and average piglet weight at birth (ABW, ,3) for the first three parities
as well as 21 day litter weight for the first parity (LW21,). Estimates ranged from 0.07 to 0.22.

The genetic correlation between ADGI1 and ADG2 was 0.32. Differences in age, housing
system and gut filling at the beginning and end of testing contributed to this low relationship
which might also be the reason for favourable genetic relationships between ADGI1 and
leanness in contrast to unfavourable genetic correlations between ADG?2 and leanness. The
favourable relationship between ADG1 and leanness might be due to a lower feed intake
capacity in regard to the protein deposition capacity of these young boars. ADGI is primarily

during the protein accretion phase while ADG2 is during the fat accretion phase. Genetic



correlations between FDINT and backfat measurements ranged from 0.54 to 0.63 and was
negative with LMW (-0.11).

Genetic correlations between meat quality traits reflected characteristics of pale soft and
exudative (PSE) meat. An increase in IMF, FDINT and FCR was related to dark, firm and dry
(DFD) meat. Genetic correlations between backfat measurements and ultimate meat quality
(pH24, CLD, DLP) were not significantly different from zero. An increase in LMW will lead to
a higher incidence of PSE (rg with DLP: 0.36).

Genetically, PSE meat is related to a lower HAM and a higher MID. PSE meat had a higher
uptake of brine which was better retained in MID, since middles were left intact and not
derinded and defatted. This explains posit:ve genetic correlations between backfat and MID

ranging from 0.27 to 0.43.

Reproductive performance of the sow in the first litter should be regarded as a different trait
than performance in later parities (rg’s from 0.52 to 0.79). NBA, »; were negatively correlated
with ADG1,2,3 (rg’s from -0.01 to -0.42) while LBW,,3 and ABW,,; had positive genetic
correlations with ADG ranging from 0.08 to 0.42. This indicates that reproductive traits should

be analysed in a multitrait analysis.
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ABBREVIATIONS

PRODUCTION TRAITS:

ADG]

Average daily gain from three to 18 weeks

ADG?2 Average daily gain in test station from 18 to 22 weeks

ADG3 Lifetime average daily gain

FDINT Feed intake recorded in test station from 18 to 22 weeks

FCR Feed conversion ratio defined as feed intake over growth rate, recorded in test
station from 18 to 22 weeks

LEANG Lean meat growth

CARCASE TRAITS:

LFDP2 Backfat depth at P2 measured with real time ultrasound

LFD3/4  Backfat depth between the third and fourth last ribs measured with real time
ultrasound

LMD3/4  Muscle depth of m. longissimus dorsi between the third and fourth last ribs
measured with real time ultrasound

FDP2 Backfat depth at P2 measured with Hennesy chong grading machine

FD3/4 Backfat depth between third and fourth last ribs measured with Hennesy Chong
grading machine

MD3/4 Muscle depth between third and fourth last ribs measured with Hennesy Chong
grading machine

BLW Weight of whole left back leg

LMW Weight of slash boned left back leg

LEAN Lean meat percentage derived from Hennesy Chong measurements on carcase

LEANL  Lean meat percentage derived from real time ultrasound measurements on live
animal

MEAT QUALITY TRAITS:

pH45 pH measured 45 minutes after slaughter

pH24 pH measured 24 hours after slaughter

CLD L-value of Minolta chromamometer of m. longissimus dorsi
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CMD

L-value of Minolta chromamometer of m. multifidus dorsi

DLP Drip loss percentage

IMF Intra muscular fat content

MANUFACTURING TRAITS

HAM Ham yield expressed as percentage of ham weight after processing to green
weight

HAMD  Ham yield expressed as difference of ham weight after processing to green
weight

MID Yield of middle expressed as percentage of middle weight after processing to
green weight

MIDD Yield of middle expresses as percentage of middle weight after processing to
green weight

REPRODUCTION TRAITS

NBA,,5; Litter size in first to third parity

LBW,.,3 Litter birth weight in the first to third parity

ABW,,3; Average piglet weight at birth in the first to third parity

LW21, Litter weight at 21 days in the first parity

FIXED EFFECTS AND COVARIATES

ES

Al

FU

N
Period

Farrowing season defined in three month classes
Artificial insemination

Farrowing unit

Number of weighed piglets for litter weight at 21 days

Period of time between farrowing date and weighing date of litter
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