BIBLIOGRAPHY

Alfonso, L., J. L. Noquera, D. Babot and J. Estany, (1994). Selection for litter size in swine
using a multivariate animal model. 5th World Congr. Genet. Appl. Livest. Prod. XVII:
347-350

Anderson, A. R. and T. A. Bancroft, (1952). Statistical Theory in Research. McGraw-Hill
Book Co. Inc., New-York

Anil, M. H., (1991). Studies on the return of physical reflexes in pigs following electrical
stunning. Meat Science 30: 13-21

Arnau, J., L. Guerrero, E. Maneja and P. Gou, (1992). Effect of pH and genetics on
texture characteristics of dry cured ham. 38th Int. Congr. on Meat Science Techn.,
Clermont, France, 229-232

Bendall, J. R. and J. Wismer-Pedersen, (1962). Some properties of the fibrillar-proteins of
normal and watering pork muscle. J. FFood. Sci. 27: 144-159

Bereskin, B., (1984). A genetic analysis of sow productivity traits. J. Anim. Sci. 59: 1149-
1163

Bereskin, B., (1990). Genetic parameters for efficiency of feed conversion. Genetics of swine.
Clay Center, Nebraska. 80-89

Bidanel, J. P., A. Ducos, R. Gueblez and C. Gasnier, (1994a). Genetic parameters of
backfat thickess, age at 100 kg and meat quality trais in Pietrain pigs. Annales de
Zootechnie 43: 141-149

Bidanel, J. P., A. Ducos, R. Gueblez and F. Labroue, (1994b). Genetic parameters of
backfat thickness, age at 100 kg and ultimate pH in on-farm tested French Landrace and
Large White pigs. Livest. Prod. Sci. 40: 291-301

Black, J. B., B. P. Mullan, M. L.. Lorschy and L. R. Giles, (1993). Lactation in the sow
during heat stress. Livest. Prod. Sci. 35: 153-170

Blecha, F. and K. W. Kelley, (1981). Cold stress reduces the equisistion of colostral
immunoglobulin in piglets J. Anim. Sci. 5§3: 439-447

Bouton, P. E., P. V. Harris and W. R. Shorthose, (1971). Effect of ultimate pH upon the
waterholding capacity and tenderness of mutton. Food. Sci. 36: 435-439



BIBLIOGRAPHY 177

Brandt, H., (1987). Development and genetic aspects of feed intake in three breeds of pigs at
German test stations and measures 1o prevent further deterioriation. Pig News and
Information 8: 29N-33N

Briskey, E. J., (1964). Etiological status and associated studies of pale, soft and exudative
porcine musculature Adv. Food. Res 13: 89-178

Buytels, J. A. A. M. and T. E. Long, (1991). The effect of service sire on pigs born alive.

Proc. 9th Conf. of Austr. Assoc. Anim. Breed. Genet., Melbourne, Victoria, Australia,
303-306

Cameron, N. D., (1990a). Comparison of Duroc and British Landrace pigs and the estimation
of genetic and phenotypic parameters for growth and carcass traits. Anim. Prod. 50:
141-153

Cameron, N. D., (1990b). Genetic and phenotypic parameters for carcase traits, meat and
eating quality. Livest. Prod. Sci. 26: 119-135

Cameron, N. D., (1992). Pig genetics. Selection for feed efficiency. Meat Focus International
July: 139-142

Cameron, N. D., (1994). Selection for components of efficient lean growth rate in pigs. 1.
Selection pressure applied and direct responses in a Large White herd. Anim. Prod. 59:
251-262

Cameron, N. D. and M. K. Curran, (1994a). Selection for components of efficient lean
growth rate in pigs. 2. Selection presssure applied and direct responses in a Landrace
herd. Anim. Prod. 59: 263-269

Cameron, N. D. and M. K. Curran, (1994b). Selection for components of efficient lean
growth rate in pigs. 4. Genetic and phenotypic parameter estimates and correlated
responses in performance test traits with ad-libitum feeding. Anim. Prod. 59: 281-291

Cameron, N. D. and M. K. Curran, (1995). Genotype with feeding regime interaction in
pigs divergently selected for components of efficient lean growth rate. Anim. Sci.
61:123-132

Cameron, N. D., M. K. Curran and J. C. Kerr, (1994). Selection for components of
efficient lean growth rate in pigs. 3. Responses to selection with a restricted feeding
regime. Anim. Prod. §9: 271-279

Cameron, N. D., M. K. Curran and R. Thompson, (1988). Estimation of sire with feeding
regime interaction in pigs. Anim. Prod. 46: 87-95

Cameron, N. D., P. D. Warriss, S. J. Porter and M. B. Enser, (1990). Comparison of
Duroc and British Landrace pigs for meat and eating quality. Meat Science 27: 227-247



BIBLIOGRAPHY 178

Campbell, R. G., (1988). Nutriticnal constraints to lean tissue accretion in farm animals.
Nutr. Res. Rev. 1: 233-253

Campbell, R. G. and M. R. Taverner, (1988). Genotype and sex effects on the relationship
between energy intake and protein deposition in growing pigs. J. Anim. Sci. 66: 676-686

Campbell, R. G., M. R. Taverner and D. M. Curic, (1984). Effect of feeding level and
dietary protein content on the growth. body composition and rate of protein deposition
in pigs growing from 45 to 90 kg. Anim. Prod. 38: 233-240

Campbell, R. G., M. R. Taverner and D. M. Curic, (1985). Effects of sex and intake
between 48 and 90 kg live weight on protein deposition in growing pigs. Anim. Prod. 40:
497-503

Campbell, R. G., M. R. Taverner and D. M. Curic, (1986). The effects of dietary fibre,
source of fat and dietary energy concentration on the voluntary food intake and
performance of growing pigs. Anim. Prod. 38: 233-240

Cardellino, R. A. and F. Siewerdt, (1992). Genetic parameters of production traits in
Landrace and Large White pigs in Southern Brazil. Braz. J. Genet. 15: 575-583

Christian, L. L., K. L. Stock and J. P. Carlson, (1980). Effects of protein, breed cross, sex
and slaughter weight on swine performance and carcass traits. J. Anim. Sci. 51: 51-58

Clark, L. K. and A. D. Leman, (1984). The effects of weaning age on subsequent litter size
and farrowing rate in a large U.S. confinement unit. Proc. Int. Pig Vet. Soc., 357

Clark, L. K. and A. D. Leman, (1986). Factors that influence litter size in pigs: Part 1. Pig
News and Information 7: 303-310

Cleveland, E. R., R. K. Johnson and P. J. Cunningham, (1988). Correlated responses of
carcass and reproductive traits to selection for rate of lean growth in swine. J. Anim. Sci.
66: 1371-1377

Cleveland, E. R. and A. P. Schinkel, (1938). Selection for feed efficiency in pigs. Pig News
and Information 9: 137-141

Clutter, A. C., (1995). The effect of lean growth selection on reproductive performance.
Proc. National Swine Improvement Federation Conference and Annual meeting., Des
Moins, Iowa, 45-54

Cole, G., G. L. Henaff and P. Sellier, (1988). Parametres génétiques de quelques caracteres
de qualité de la viande dans les reces procines Large White, Landrace Frangais et
Landrace Belge. Journées Rech. Porcine en France 20: 249-254

Dabao, M. T., J. Rodroganez and L. Silio, (1983). Seasonal influence on fecundity and litter
performance characteristics in Iberian pigs. Livest. Prod. Sci. 10: 601-610



BIBLIOGRAPHY 179

Dividich, le J., (1981). Effects of environmental temperatures on growth rate of early weaned
pigs. Livest. Prod. Sci. 8: 75-86

Ducos, A., J. P. Bidanel, V. Ducroq, D. Boichard and E. Groeneveld, (1993). Multivariate
restricted maximum likelihood estimation of genetic parameters for growth, carcass and
meat quality traits in French Large White and French Landrace pigs. Genet. Sel. Evol.
25:475-493

Dunkin, A. C. and J. L. Black, (1985). Tha relationships between energy intake and nitrogen
balance in the growing pig. Energy metabolism of farm animals. EAAP Publication no.
32. New Jersey, Rowman and Littlefield. 110-114

Dunkin, A. C., J. L. Black and K. J. James, (1984). Relationship between energy intake and
nitrogen retention in the finisher pig. Froc. Austr. Soc. of Animal Prod. 672

Dunkin, A. C., J. L. Black and K. J. James, (1986). Nitrogen balance in relation to energy
intake in entire males weighing 75 kg. Br. J. Nutr. 35: 201-207

Dwyer, C. M., J. M. Fletcher and N. C. Stickland, (1993). Muscle cellularity and postnatal
growth in the pig. J. Anim. Sci. T1: 3339-3343

Dwyer, C. M. and N. C. Stickland, (199 ). Sources of variation in myofibre number within
and between litters of pigs. Anim. Prod. 52: 527-533

Dwyer, C. M., N. C. Stickland and J. M. Fletcher, (1994). The influence of maternal
nutrition on muscle fiber number development in the porcine fetus and on subsequent
postnatal growth. J. Anim. Sci. 72: 911-917

Edwards, S. A., J. D. Wood, C. B. Moncrieff and S. J. P. J, (1992). Comparison of the
Duroc and Large White as terminal sire breeds and their effect on pigmeat quality. Anim.
Prod. 54: 289-297

Eikelenboom, G., (1983). Stunning of animals for slaughter, Martinus Nijhoff Publishers.

Eikelenboom, G., A. H. Bolink and W. Sybesma, (1991). Effects of feed withdrawal before
delivery on pork quality and carcass yield. Meat Science 29: 25-30

Eisenhart, C., (1947). The assumprion underlying the analysis of variance. Biometrics 3: 1-21

Estrade, M., X., Vignon and G. Monin, (1993). Effect of the RN-gene on ultrastructure and
protein fractions in pig muscles. Meai Science 35: 313-139

Essen-Gustavsson, B., (1993). Muscle fibre characteristics in pigs and relation to meat quality
parameters. OECD-Workshop "Pork, quality, genetics and metabolic factors". Helsinki,
Finnland., CAB International. pp. 140-155



BIBLIOGRAPHY 180

Essen-Gustavsson, B., K. Karlstrom and K. Lundstrom, (1992). Muscle fibre
characteristics and metabolic response at slaughter in pigs of different halothane
genotypes and their relation to meat quality. Meat Science 31: 1-11

Essl, A., (1991). Choice of an appropriate bending factor using prior knowledge of the
parameters. J. Anim. Breed. Genet. 108: 89-101

Fahmy, M. H., W. B. Holtmann and R. D. Baker, (1979). Failure to recycle after weaning,
and weaning to oestrus interval in crossbred sows. Anim. Prod. 29: 193-202

Falconer, D. S., (1989). Introduction to qucntitative genetics., 3rd edition, Longman

Falconer, D. S. and T. F. C. Mackay, (1996). Introduction to quantitative genetics, 4th
edition, Longman

Felde, A. von., R. Roehe, H. Looft and E. Kalm, (1995). Multivariate genetic analysis of
feed intake traits in young boars and its relation to growth, carcass and behaviour traits

under consideration of genotvpe-environment interaction. 46th Annual Meeting of the
EAAP , Prague, Czech Republic, P2.4

Ferguson, D. M. (1995). LMY ignored in Australia? PRDC News. May/June

Ferguson, D. M., R. C. Chandler, P. Maynard and M. Thomas, (1994). The validation of
equations for the prediction of lean meat yield in pig carcasses. PRDC Final Report,
Project LMAG6.P

Ferguson, P. W., W. R. Harvey and K. M. Irvin, (1985). Genetic, phenotypic and
environmental relationships between sow body weight and sow productivity traits. J.
Anim. Sci. 60: 375-384

Fernandez, X., M. Magard and E. Tornberg, (1992). The variation in pig muscle glycolytic
potential during lairage - an in-vivo study. Meat Science 32: 81-91

Fewson, D. (1993). Calculation of economic weights. Desin of livestock breeding programs.,
Animal Genetics and Breeding Unit, Armidale, Australia, 59-67

Fewson, D., W. Branscheid and E. Sack, (1990). Untersuchungen iiber den Fleischanteil
einzelner Teilstiicke und der Schlachthiilfte beim Schwein. Ziichtungskunde 62 : 38-51

Fisher, A. V., (1990). New approaches to measuring fat in the carcasses of meat animals.
Reducing fat in meat animals. London and New York, Elsevier applied science. 255-
335

Fisher, R. A., (1918). The correlation between relatives on the supposition of Mendelian
inheritance. Trans. Royal Soc. Edingburgh 52: 399-433

Fisher, R. A., (1922). The mathematical foundations of theoratical statistics. Phil. Trans
Royal Soc. London Series A 222: 305-368



BIBLIOGRAPHY 181

Fisher, R. A., (1925). Statistical methods for research workers. Edingburgh, Oliver and Boyd.

Fjelkner-Modig, S. and E. Tornberg, (1936). Water distribution in porcine M. longissimus
dorsi in relation to sensory properties. Meat Science 17: 213-231

Foster, M. L. and S. E. Gonzales, (1992). Soxtec Fat Analyzer for determination of total fat
in meat: collaborative study. J. Assoc. Official Analyt. Chem. Intern. 75: 288-292

Foster, W. H., D. J. Kilpatrick and I. H. Heaney, (1983). Genetic variation in the efficiency
of energy utilitzation by the fattening pig. Anim. Prod. 37: 387-393

Fowler, V. R., M. Bichard and A. Pease. (1976). Objectives in pig breeding. Anim. Prod.
23: 365-387

Fraser, D., (1990). Behavioural perspectives on piglet survival. J. Repr. Fert. 40: 335-370

Freeden, H. T. and H. Mikami, (1986). Mass selection in a pig population: correlated
responses in reproductive performance. J. Anim. Sci. 62: 1523-1532

Fujii, J., K. Otsu, F. Zozato, S. D. Leon, V. K. Khanna, J. E. Weiler, P. J. O'Brien and
D. H. MacLennan, (1991). ldentification of a mutation in porcine ryanodine receptor
associated with malignant hyperthermia. Science 253: 448-451

Gallo, L., P. Montobbio, P. Carnier and G. Bittante, (1994). Breed and crossbreeding
effects on weight, yield and quality cf heavy italian dry-cured hams. Livest. Prod. Sci.
40: 197-205

Garrido, M. D., J. Pedauye, S. Banon, F. Marques and J. Laencina, (1994). Pork quality
affected by different slaugther conditions and post mortem treatment of the carcasses.
Lebensmittel-Wissenschaft und Technology 27: 173-176

Gill, P. E. and W. Murray, (1974). Numerical Methods for constrained optimization,
Academic Press, London

Glodek, P., E. Meyer, M. Henning and E. Kallweit, (1993). Instrumentelle und sensorische
Fleischbeschaffenheitskriterien praxisiiblicher Schweinegebrauchskreuzungen. Archiv fiir
Tierzucht 36: 371-381

Goodwin, R. N., (1995). Genetics of pork quality. National Swine Improvement Federation
Conference and Annual meeting, Des Moines, lowa, 15-23

Gou, P., L. Guerrero and J. Arnau, (1995). Sex and crossbreed effects on the
characterisitcs of dry-cured ham. Mect Science 40 : 21-31

Graser, H.-U., S. P. Smith and B. Tier, (1987). A derivative-free approach for estimating
variance components in animal models by restricted maximum likelihood. J. Anim. Sci.
64: 1362-1370



BIBLIOGRAPHY 182

Gresham, J. D., S. R. McPeake, J. K. Bernard and H. H. Henderson, (1992). Commercial
adaption of ultrasonography to predict pork carcass composition from live animal and
carcase measurements. J. Anim. Sci. 70: 631-639

Gu, Y., S. Haley and R. Thompson, (1989). Estimates of genetic and phenotypic parameters
of growth and carcass traits from closed lines of pigs on restricted feeding. Anim. Prod.
49: 467-475

Guise, H. J. and R. H. C. Penny, (1989a). Factors influencing the welfare and carcass and
meat quality of pigs. 1. The effects of stocking density in transport and the use of electric
goads. Anim. Prod. 49: 511-515

Guise, H. J. and R. H. C. Penny, (1989b). Factors influencing the welfare and carcass and
meat quality of pigs. 2. Mixing unfamiliar pigs. Anim. Prod. 49: 517-521

Gunsett, F. C., (1984). Linear index selection traits defined as ratios. J. Anim. Sci. 59: 1185-
1193

Gunsett, F. C., (1987). Merit of utilizing the heritability of a ratio to predict the genetic
change of a ratio. J. Anim. Sci. 65: 936-942

Haer, L. C. M. de and J. W. M. Merks, (1992). Patterns of daily food intake in growing
pigs. Anim. Prod. 54: 95-104

Haer, L. C. M. de and A. G. de Vries, (1993a). Feed intake patterns of and feed digestibility
in growing pigs housed individually or in groups. Livest. Prod. Sci. 33: 277-292

Haer, L. C. M. de and A. G. de Vries, (1993b). Effects of genotype and sex on the feed
intake pattern of group housed growing pigs. Livest. Prod. Sci. 36: 223-232

Haley, C. S., E. Avalos and C. Smith, (1988). Selection for litter size in the pig. Anim.
Breed. Abstr. 56: 317-332

Hall, L. W., N. Woolf, J. W. P. Bradley and D. W. Jolly, (1966). Unusual reaction to
suxamethonium chloride. Br. Medicine Journal 2: 1305

Hamm, R., (1960). Biochemistry of meat hydration. Adv. Food Res. 10: 355-463

Handel, S. E. and N. C. Stickland, (1987). Muscle cellularity and birth weight. Anim. Prod.
44: 311-317

Hansen, L. L., A. M. Hagelo and A. Madsen, (1982). Behavioural results and performance
of bacon pigs fed "ad libitum" from one or several self feeders. Appl. Anim. Ethol. 8:
307-333

Hartley, H. O. and J. N. K. Rao, (1967). Maximum-Likelihood estimation for the mixed
analysis of variance model. Biometrika 54: 93-108



BIBLIOGRAPHY

183

Harvey, W. R., (1977). User’s guide for LSML76, Ohio State University, Columbus Ohio
USA

Harville, D. A., (1977). Maximum Likelihood approaches to variance component estimation
and to related problems. J. Amer. Stat. Assoc. T2: 320-340

Hayes, J. R. and W. G. Hill, (1980). A reparameterization of a genetic selection index to
locate its sampling properties. Biometrics 36: 237-248

Henderson, C. R., (1953). Estimation of variance and covariance components. Biometrics 9
226-252

Henderson, C. R., (1973): Sire evaluation and genetic trends. Proc. Anim. Breed. Genet.
Symp. in Honour of Dr. J. L. Lush, ASAS, Champaign, IL. 1-41

Hennessy, D. P. and P. E. Williamson, (1984). Stress and summer infertility in pigs. Aust.
Vet. J. 61: 212-215

Henry, Y., (1985). Dietary factors involved in feed intake regulation in growing pigs: A
review. Livest. Prod. Sc. 12: 339-354

Hermesch, S., B. G. Luxford and H.-U. Graser, (1995). Genetic relationships between litter
size and meat quality traits in Australian pigs. 46th Annual Meeting of the Europ. Assoc.
Anim. Prod. , Prague, G1.18

Hilbig, R., O. Siegl, M. Steinberg and M. W. (ae), (1995). Erprobung von Transpondern

bei Schweinen - Mboglichkeiten flir ein System der vertikalen Produktions- und
Qualititskontrolle. Jahrestagung der DGfZ/GTZ, Hannover, Germany

Hill, W. G. and R. Thompson, (1978). Probabilities of non-positive definite between-group
or genetic covariance matrices. Biometrics 34: 429-439

Hofer, A., C. Hagger and N. Kuenzi, (1992). Genetic evaluation of on-farm tested pigs using

an animal model II: Prediction of breeding values with a multiple trait model.
Landwirtschaftliches Jahrbuch 30: 83-98

Hofer, A. and D. Schworer, (1995). Genetic parameters of production and meat quality traits
in station tested Swiss Large White pigs. 46th Annual Meeting of the Europ. Assoc.
Anim. Prod., Prague, G5.15

Hofmann, K., (1986). Ist Fleischqualitit meBbar? Chemisch physikalische Merkmale der
Fleischqualitdt. Kulmbacher Reihe, Band 6. Institut

fir Chemie und Physik,
Bundesanstalt fiir Fleischforschung, Kulbach, Germany, 1-17

Hofmann, K., (1994). Quality concepts for meat and meat products. Fleischwirtschaft Intern.
2:3-12



BIBLIOGRAPHY 184

Honikel, K. O., (1987). Influence of chilling on meat quality attributes for fast glycolysing
pork muscles. Evaluation and control of meat quality in pigs, Martinus Nijhoff
Publishers

Honikel, K. O., (1992). Fleisch- und Fleischfettverzehr. Fleischwirtschaft 72: 824-828

Honikel, K. O., C. J. Kim, P. Roncales and R. Hamm, (1986). Sacromere shortening of
prerigor muscles and its influence on drip loss. Meat Science 16: 267-282

Honkavaara, M., (1988). Influence of PSE pork on the quality and economics of cooked,
cured ham and fermented dry sausage manufacture. Meat Science 24:201-207

Hovenier, R., E. Kanis, T. V. Asseldonk and N. G. Westerink, (1992). Genetic parameters
of pig meat quality traits in halothane negative population. Livest. Prod. Sci. 32: 309-321

Hovenier, R., E. Kanis, T. V. Asseldonk and N. G. Westrink, (1993). Breeding for pig
meat quality in halothane negative populations - a review. Pig News and Information 14:
17N-25N

Hovenier, R., E. Kanis, E. Brascamp, P. W. Knap (1994). Including meat quality in pig
breeding programs. Sth World Congr. Genet. Appl. Livest. Prod. 19: 465-468

Hughes, P. E., (1982). Factors affecting the natural attainment of puberty in the gilt. Control
of pig reproduction. London, Butterworths. first Edition, 117-138

Hutchens, L. K., R. L. Hintz and R. K. Johnson, (1981). Genetic and phenotypic
relationships between pubertal and growth characteristics of gilts. J. Anim. Sci. 53: 946-
951

Irgang, R., J. A. Favero and B. W. Kennedy, (1994). Genetic parameters for litter size of
different parities in Duroc, Landrace and Large White sows. J. Anim. Sci. 72: 2237-2246

Irvin, K. M. and L. A. Swiger, (1984). Genetic and phenotypic parameters for sow
productivity. J. Anim. Sci. 5§8: 1144-1150

Jackson, R. W. B., (1939). Reliability of mental tests. Br. J. Psychol. 29: 267-287

James J. W, (1993). Calculation ot econormic values. Design of livestock breeding programs.
Animal Genetics and Breeding Unit, Armidale, Australia. 69-78

Janss, L. L. G., R. Thompson and J. A. M. van Arendonk, (1994). Application of Gibbs-
Sampling for inference in a mixed major gene-polygenic inheritance model in animal
populations. Theor. Appl. Genet. 91: 1137-1147

Jennrich, R. I. and P. F. Sampson, (1976). Newton Raphson and related algorithms for
maximum likelihood variance compor.ents estimation. Technometrics 18: 11-17

Jeremiah, L. E. (1994). Consumer responses to pork loin chops with different degrees of
muscle quality in 2 Western Canadian cities. Can. J. Anim. Sci. 74: 425-432



BIBLIOGRAPHY 185

Johansson, K., (1987). Evaluation of station testing of pigs. II. Multiple trait versus single
trait estimation of genetic parameters for meat quality measurements. Acta Agric. Scand.
37: 108-119

Johansson, K., K. Andersson and N. Lundeheim, (1987a). Evaluation of station testing of
pigs. 1. Gentic parameters for feed measuements and selection effects on voluntary feed
intake. Acta Agric. Scand. 37: 93-107

Johansson, K., K. Andersson and J. Sigvardsson, (1987b). Evaluation of station testing
pigs. III. Genetic parameters for carcuss measurements of partially dissected pigs. Acta
Agric. Scand. 37: 120-129

Johansson, K. and B. W. Kennedy, (1983). Genetic and phenotypic relationships of
performance test measurements with fertility in Swedish Landrace and Yorkshire sows.
Acta Agric. Scand. 33: 195-199

Johnson, D. L. and R. Thompson, (1995). Restricted maximum likelihood estimation of
(co)variance components for univariate animal models using sparse matrix techniques
and average information. J. Dairy. Sci. 78: 449-456

Johnston, L. J., D. E. Orr Jr., L. F. Tribble and J. R. Clarke, (1986). Effect of lactation
and rebreeding phase energy intake on primiparous and multiparous sow performance. J.
Anim. Sci. 63: 804-814

Jones, S. D. M., R. L. Cliplef, A. F. Fortin, R. M. McKay and A. L. Schaeffer, (1994).
Production and ante-mortem factors influencing pork quality. Pig News and Information
15: 15N-18N

Jorgensen, J. N., (1989). The influence of maternal effects on litter size in pigs. Acta Agric.
Scand. 39: 421-429

Just, A., O. K. Pedersen, H. Jorgensen and V. Kruse, (1983). Heritability estimates of
some blood characters and intramuscular fat and their relationship with some production
characters in pigs. Pig News Information 7: 198

Kalm, E., (1986). Evaluation and utilization of breed resources: as sire lines in crossbreeding.
3rd World Congr. Genet. Appl. Livesi. Prod., X: 35-44

Kanis, E., (1990a). Effect of food intake capacity on genotype by feeding regime interactions
in growing pigs. Anim. Prod. 50: 343-351

Kanis, E. and A. G. de Vries, (1992). Optimization of selection for food intake capacity in
pigs. Anim. Prod. 55: 247-255

Kaplon, M. J., M. F. Rothschild, P. J. Berger and M. Healey, (1991). Population
parameter estimates for performance and reproductive traits in Polish Large White
nucleus herds. J. Anim. Sci. 69: 91-98



BIBLIOGRAPHY 186

Karlsson, A., A. C. Enfaelt, B. Essen-Gustavsson, K. Lundstrom, L. Rydhmer and S.
Stern, (1993). Muscle histochemical and biochemical properties in relation to meat

quality during selection for increased lean tissue growth rate in pigs. J. Anim. Sci. 71:
930-938

Karlsson, A., B. Essen-Gustavsson and K. Lundstrom, (1994). Muscle glycogen depletion
pattern in halothane-gene-free pigs at slaughter and its relation to meat quality. Meat
Science 38: 91-101

Karlsson, A. and K. Lundstrom, (1992). Meat quality in pigs reared in groups kept as a unit
during the fattening period and slaughter. Anim. Prod. 54: 421-426

Katle, J. and N. Kolstad, (1991). Selection for efficiency of food utilization in laying hens:
direct response in residual food consumption and correlated responses in weight gain,
egg production and body weight. Br. Poultry Sci. 32: 939-953

Kauffman, R. G., D. Wachholz, D. Henderson and J. V. Lochner, (1978). Shrinkage of
PSE, normal and DFD hams during transit and processing. J. Anim. Sc. 46: 1236-1240

Keele, J. W., T. E. Long and R. K. Johnson, (1991). Comparison of methods of estimating
variance components in pigs. J. Anim. Sci. 69: 1428-1434

Kempster, A. J., A. W. Dilworth, D. G. Evans and K. D., Fisher (1986). The effects of fat
thickness and sex on pig meat quality with special reference to the problems associated
with overleanness. 1. Butcher and consumer panel results. Anim. Prod., 43: 517-533

Kennedy, B. W., J. H. J. van der Werf and T. H. E. Meuwissen, (1993). Genetic and
statistical properties of residual feed intake. J. Anim. Sci. 71: 3239-3250

Kern, H., A. Oster and D. Fewson, (1990). Beitrag zur Eignung von FOM-
Reflexionsmessungen zur friihpostmortalen Erfassung von Schlachtschweinen mit PSE-
Fleisch. Ziichtungskunde 62: 397-408

Kerr, J. C. and N. D. Cameron. (1995). Reproductive performance of pigs selected for
components of efficient lean growth. Anim. Sc. 60: 281-290

King, R. H., (1986). The effect of nutrition on the reproductive performance of first-litter
sows. 3. The response to graded increases in food intake during lactation. Anim. Prod.
42: 119-125

King, R. H. and I. H. Williams, (1984). The effect of nutrition on the reproductive
performance of first-litter sows. 1. Feeding level during lactation, and between weaning
and mating. Anim. Prod. 38: 241-247

Klassen, D., (1992). A simulation-base algorithm for mixed model estimation of genetic
parameters with an application to the Australian pig industry, PhD thesis, University of
New England, Armidale, Australia



BIBLIOGRAPHY 187

Knapp, P., A. William and J. Soelkner, (1995). Genetische Beziehungen zwischen dem
intramuskuldren Fettgehalt und Merkmalen der Mast- und Schlachtleistung bei

Osterreichischen Schweinerassen. Vortragstagung der DGfZ/GfT, Hannover, Germany,
A28

Knudson, C. M., J. R. Michelson, C. F. Louis, and K. P. Campbell, (1990). Distinct
immunopeptide maps of the sacromplasmic reticulum Ca*" release channel in malignant
hyperthermia J. Biol. Chem. 265: 2421-2427

Krieter, J., (1986). Development of selection methods for live weight and food intake
capacity in pigs , Thesis, Christian-Albrecht University, Kiel

Kuhlers, D. L. and S. B. Jungst, (1992). Correlated responses in reproductive and carcass
traits to selection for 70-day weight in Landrace swine. J. Anim. Sci. 70: 372-378

Lamberson, W. R., (1990). Genetic paramneters for reproductive traits. Genetics of swine.
Clay Center, Nebraska. 70-76

Lambooy, E., (1988). Road transport of pigs over a long distance: some aspects of behaviour,
temperature and humidity during transport and some effects of the last two factors.
Anim. Prod. 46: 257-263

Lambooy, E., (1994). Electrical stunning by direct brain stimulation in pigs. Meat Science 38:
433-441

Lambooy, E. and B. Engel, (1991). Transport of slaughter pigs by truck over a long distance:
some aspects of loading density and ventilation. Livest. Prod. Sci. 28: 163-174

Lambooy, E., G. J. Garssen, P. Walstra, G. Mateman and G. S. M. Merkus, (1985).
Transport of pigs by car for two days; some aspects of watering and loading density.
Livest. Prod. Sci. 13: 289-299

Lambooy, E. and U. Schatzmann, (1994). The use of a high pressure waterjet combined
with electro-immobilization for the s:unning of slaughter pigs: Some aspects of meat
quality. Meat Science 37: 381-389

Lampo, P., W. Nauwynck, Y. Bouquet and A. V. Zeveren, (1985). Effect of stress
susceptibility on some reproductive traits in Belgian Landrace pigs. Livest. Prod. Sci. 13:
279-287

Langlois, A. and F. Minvielle, (1989). Comparison of three-way and backcross swine: I
Wholesale cuts and meat quality. J. Anim. Sci. 67: 2025-2032

Leman, A., (1990). Manage for a short wean-service interval. Mate sows once 3-5 days after
weaning. International Pigletter 10: 29-32

Le Roy, P., J. Naveau, J. M. Elsen and P. Sellier, (1990). Evidence for a new major gene
influencing meat quality in pigs. Genetical Research 55: 33-40



BIBLIOGRAPHY 188

Li, X. U., K. U. Goetz and P. Glodek, (1989). Die Eignung des FOM-Reflexionswertes 20
Minuten post mortem fiir die Bestimmung von PSE-Fleisch am Schlachtband.
Ziichtungskunde 61: 370-383

Li, X. and B. W. Kennedy. (1994). Genetic parameters for growth rate and backfat in
Canadian Yorkshire, Landrace. Duroc and Hampshire pigs. J. Anim. Sci. 72: 1450-1454

Lin, C. Y., (1980). Relative efficiency of sclection methods for improved feed efficiency. J.
Dairy. Sci. 63: 491

Lister, D., (1987). The physiology and biochemistry of the porcine stress syndrome.
Evaluation and control of meat quality in pigs, Martinus Nijhoff Publishers. 3-16

Lo, L. L., D. G. McLaren, F. K. McKeith, R. L. Fernando and J. Novakofski, (1992).
Genetic analyses of growth, real-time ultrasound, carcass and pork quality traits in Duroc
and Landrace pigs. I. Breed effects. J. Anim. Sci. 70: 2373-2386

Long, T., H. Brandt, B. Tier and W. Fuchs, (1992). Introducing the second generation of
PIGBLUP. Proc. 10th Austr. Assoc. Anim. Breed. Genet. 573-576

Long, V. P. and P. V. Tarrant, (1990). The effect of pre-slaughter showering and post-
slaughter rapid chilling on meat quality in intact pork sites systems. Meat Science 2T.
181-195

Love, R. J., G. Evans and C. Klupiec, (1993). Seasonal effects on fertility in gilts and sows.
J. Repr. Fert. Suppl. 48: 191-206

Lundeheim, N., K. Johansson and K. Andersson, (1980). Estimated phenotypic and genetic
parameters based on data from the Swedish pig progeny testing stations. Acta Agric.
Scand., 30: 183-188

Lundstrom, K., A. Andersson and 1. Hansson, (1996). Effect of the RN Gene on
technological and sensory meat quality in crossbred pigs with Hampshire as terminal sire.
Meat Science 42: 145-153

Lundstrom, K., B. Essen-Gustavsson, M. Rundgren, I. Edfors-Lilja and G. Malmfors,
(1989). Effect of Halothane genotype on muscle metabolism at slaughter and its
relationship with meat quality: A within litter comparison. Meat Science 25: 251-263

Lundstrom, K., B. Malmfors, G. Malmfors and S. Stern, (1987). Meat quality in boars and
gilts after immediate slaughter or lairage for two hours. Swed. J. Agric. Res. 17: 209-213

Luxford, B. G., (1995). Evaluation of the halothane gene in several nucleus lines in a
temperate environment. Proc. 11th Conf. Austr. Assoc. Anim. Breed. Genet., 639-642

Mabry, J. W., B. K. Thomas and M. N. McCarter, (1988). The effect of service sire on
number born alive, number weaned and litter weaning weight in Yorkshire swine. J.
Anim. Sci. 66: 16 (Abstr.)



BIBLIOGRAPHY 189

Madsen, P., J. Jensen and R. Thompson, (1994). Estimation of (co)variance components by
REML in multivariate mixed linear models using average of observed and expected
information. Proc. 5th World Congr. Genet. App. Livest. Prod. 22: 19-22

Malmfors, B. and R. Nilsson, (1979). Meat quality in Swedish Landrace and Yorkshire pigs
with special emphasis on genetics. Acta Agric. Scand., Suppl. 21: 81-90

Mariani, P., K. Lundstrom, U. Gustafsson, A. C. Enfalt, R. K. Juneja and L. Andersson,
(1995). A major locus (RN) affecting muscle glycogen content is located on pig
chromosome 15. Mammalian Genome 7T: 52-54

Mauget, R., (1982). Seasonality of reoroduction in the wild boar. Control of pig
reproduction. London, Butterworth. first edition, 509-526

McBride, G., J. W. James and N. W. Hodgens, (1964). Social behaviour of domestic
animals. IV. Growing pigs. Anim. Prod. 6: 129-140

McGloughlin, P., P. Allen, P. V. Tarrant, R. L. Joseph, P. B. Lynch and T. J. Hanrahan,
(1988). Growth and carcass quality of crossbred pigs sired by Duroc, Landrace and
Large White boars. Livest. Prod. Sci. 18: 275-288

McKay, R. M., (1990). Responses to index selection for backfat thickness and increase
growth rate in swine. Can. J. Anim. Sci. 70: 973-977

McPhee, C. P. (1982) Biological influences on the genetic improvement of pigs. Proc. of 3rd
Conf. of Austr. Assoc. Anim. Breed. Cenet. 177-180

McPhee, C. P., P. J. Brennan and F. Duncalfe, (1981). Genetic and phenotypic parameters
of Australian Large White and Landrace boars performance-tested when offered food ad
libitum. Anim. Prod. 28: 79-85

McPhee, C. P., L. S. Daniels, H. L. Kramer, G. M. Macbeth and J. W. Noble, (1994).
The effects of selection for lean growth and the halothane allele on growth performance
and mortality of pigs in a tropical environment. Livest. Prod. Sci. 38: 117-123

McPhee, C. P., G. M. Macbeth and P. R. Smith, (1995). Genetic linking of pig farm, testing
station and artificial insemination centre. Proc. 11th Conf. Austr. Assoc. Anim. Breed.
Genet. 573-576

McPhee, C. P., G. A. Rathmell, L. J. Daniels and N. D. Cameron, (1988). Selection in pigs
for increased lean growth rate on time-based feeding scale. Anim. Prod. 47: 149-156

McPhee, C. P. and G. R. Trout, (1995). The effects of selection for lean growth and the
halothane allele on carcass and meat quality of pigs transported long and short distances
to slaughter. Livest. Prod. Sci. 42: 55-62

Meese, G. B. and R. Ewbank, (1973). The establishment and nature of the dominance
hierarchy in the domesticated pig. Animal Behaviour 21: 326-334



BIBLIOGRAPHY 190

Memmert, T., (1991). Mehrfaktorielile Untersuchungen iiber die Auswirkungen
verschiedener  producktionstechnisch relevanter  Einflufigrossen auf  die
Fleischleistungsmerkmale beim Schwein unter okonomischen und
priifungsmethodischen Aspekten. Thesis Rheinischen Friedrich-Whilhelms-Universitidt zu
Bonn, Germany

Memmert, T., H. Juengst, E. Tholen and F. Schmitten, (1992). Untersuchungen zur
objektiven Bewertung des Teilstiickes Bauch in der Fleischleistungspriifung beim
Schwein. Ziichtungskunde 64: 356-362

Mercer, J. T. and R. E. Crump, (1990). Genetic parameter estimates for reproduction traits
in pure bred Landrace pigs. 4th World Congr. Genet. Appl. Livest. Prod., XV: 489-492

Merks, J. M. W. and M. A. A. J. van Oijen, (1994). Implications of genotype x
environment interactions for the design of national pig breeding programmes. 5th World
Congr. Genet. Appl. Livest. Prod, 17: 398-401

Merks, J. W. M., (1989). Genotype x environment interactions in pig breeding programmes.
VI. Genetic relations between perforrnances in central test, on-farm test and commerical
fattening. Livest. Prod. Sci. 22: 325-339

Merks, J. W. M. and R. J. F. Molendijk, (1995). Genetic correlations between production
traits and first parity traits. 46th Annual meeting of the EAAP, Prague, P4.11

Meuwissen, T. H. E., G. de Jong and B. Engel, (1996). Joint estimation of breeding values
and heterogeneous variances. J. Dairv. Sci. 79: 310-316

Meyer, K., (1989). Restricted maximum likelihood to estimate variance components for
animal models with several random effects using a derivative-free algorithm. Genet. Sel.
Evol. 21: 317-340

Meyer, K., (1991). Estimating variances and covariances for multivariate animal models by
restricted maximum likelihood. Genet. Sel. Evol. 23: 67-83

Meyer, K., (1996). An "average information" restricted maximum likelihood algorithm for
estimating reduced rank genetic covariance matrices or covariance functions for animal
models with equal design matrices. Genet. Sel. Evol. (subm.)

Meyer, K. and W. G. Hill, (1992). Approximation of sampling variances and confidence
estimates of variance components. J. Anim. Breed. Genet. 109: 264-280

Meyer, K. and S. P. Smith, (1996). Restricted maximum likelihood estimation of animal
models using derivatives of the likelihood. Genet. Sel. Evol. 28: 23-49

Meyer, K. and R. Thompson, (1984). Bias in variance and covariance component estimators
due to selection on a correlatad trait. J. Anim. Breed. Genet. 101: 35-50



BIBLIOGRAPHY 191

Mickwitz, G. von., (1982). Various transport conditions and their influence on physiological
reactions. Transport of animals intended for breeding, production and slaughter,
Martinus Nijhoff Publishers. 45-54

Milan, D., P. Leroy, N. Woloszyn, J. C. Caritez, J. M. Elsen, P. Sellier and J. Gellin,
(1996). The RN locus for meat quality maps to pig chromosome 15. Genet. Sel. Evol.
27: 195-199

Miller, J. J., (1973). Asymptotic proberties and computation of maximum likelihood
estimates in the mixed model of the analyses of variance, Department of Statistics,
Stanford University, Stanford California

Miller, L. R., V. A. Garwood and M. D. Judge, (1975). Factors affecting porcine muscle
fibre type, diameter and number. J. Anim. Sci. 41: 66-77

Misztal, 1. (1994), Comparison of computing properties of derivative and derivative-free
algorithms in variance-components estimation by REML. J. Anim. Breed. Genet. 111:
346-355

Mgller, A. J., G. Bertelsen and A. QOlsen, (1992). Processed Pork - Technological
parameters related to type of raw material. Pork Quality; Genetic and metabolic factors.
217-238

Monin, G., (1985). Pork of low technological quality with a normal rate of muscle pH fall in
the immediate post-mortem period: the case ot the Hampshire breed. Meat Science 13:
49-63

Morris, C. A., (1975). Genetic relationships of reproduction with growth and with carcass
traits in British pigs. Anim. Prod. 20 : 31-44

Mrode, R. A. and B. W. Kennedy, (1993). Genetic variation in measures of food efficiency
in pigs and their genetic relationships with growth rate and backfat. Anim. Prod. 56:
225-232

Mullan, B. P. and I. H. Williams, (1989). The effect of body reserves at farrowing on the
reproductive performance of first-litter sows. Anim. Prod. 48: 449-457

Miiller, W. D., (1991). Cooked cured products. Fleischwirtschaft T1: 544

Murray, A. C., S. D. M. Jones and A. P. Sather, (1989). Effect of preslaughter feed
restriction and genotype for stress susceptibility on pork lean quality and composition.
Can. J. Anim. Sci. 69: 83-91

Myler, S. V., (1995). Commercial assessmant of pork quality. Meat '95, CSIRO, 9B 9-12

Naveau, J., (1986). Contribution a l'étude du déterminisme génétique de la qualité de viande
porcine. Héritabilité du Rendement technologique Napole. Journées Rech. Porc. en
France 18: 265-276



BIBLIOGRAPHY 192

Naveau, J., P. Pommeret and P. Lechaux, (1985). Proposition d'une methode de mesure du
rendement technologique: 'la methode NAPOLE'. Techni-porc 8(6): 7-13

Nelder, J. A. and R. Mead, (1965). A simplex method for function minimization. The
Computer Journal T: 308-313

Nelson, R. E. and O. W. Robinson, (1976). Effects of postnatal maternal environment on
reproduction of gilts. J. Anim. Sci. 43: 71-77

Nielsen, B. L., A. B. Lawrence and C. T. Whittemore, (1995). Effect of group size on
feeding behaviour, social behaviour, and performance of growing pigs using single-space
feeders. Livest. Prod. Sci. 44: 73-85

Nystrom, P. E. and K. Andersson, (1993). Halothane gene effects on reproduction,
production and organ weights in pigs. Acta Agric. Scand., Section A Animal Science 43:
201-206

Oijen, M. A. A. J. van and J. W. M. Merks, (1995). Estimates of genotype x environment
interaction and their impact on pig breeding programmes. 46th Annual Meeting of the
Europ. Assoc. Anim. Prod., Prague, Czech Republic, P2.1.

Oliver, M. A., M. Gispert and A. Diestre, (1993). The effect of breed and Halothane
sensitivity on pig meat quality. Meat Science 35: 105-118

Oliver, M. A., P. Gou, M. Gispert, A. Diestre, J. Arnau, J. L. Noguera and A. Blasco,
(1994). Comparison of five types of pig crosses. II. Fresh meat quality and sensory
characteristics of dry cured ham. Livest. Prod. Sci. 40: 179-185

Ollivier, L. (1983). Dix ans d'une expérience de sélection indiviuelle sur des verrats utilisés en
insémination artificielle. II. Parametres généticques estimés. Génét. Sél. Evol. 15: 99-118

Ollivier, L, R. Guéblez, A. J. Webb and H. A. M. van der Steen, (1990). Breeding goals
for nationally and internationally operating pig breeding organisations. 4th World Congr.
Genet. Appl. Livest. Prod. XV: 383-394

Otsu, K., V. K. Khanna, L. Archibald and D. H. MacLennan, (1991). Consegragation of
porcine malignant hyperthermia and a probable causal mutation in the skeletal muscle
ryanodine receptor gene in backcross families. Genomics 11: 744

Paterson, A. M., I. Barker and D. R. Lindsay, (1978). Summer infertility in pigs: its
incidence and characteristics in an Australian commercial piggery. Austr. J. Exper. Agric.
Anim. Husb 18: 698-701

Patterson, H. D. and R. Thompson, (1971). Recovery of inter-block information when block
sizes are unequal. Biometrika 58: 545-554

Penny, L. F. (1969). Protein denaturation and water-holding capacity in pork muscle. J. Food
Techn. 4: 269-273



BIBLIOGRAPHY 193

Perez-Encisco, M. and D. Gianola, (1992). Estimates of genetic parameters for litter size in
six strains of Iberian pigs. Livest. Prod. Sci. 32: 283-293

Pettigrew, J. E. (1995). General summary - Constraints to pre-weaning growth. Manipulating
pig production V. Eds. D.P. Hennesy and P.D. Cranwell., Australian Pig Science
Association, Werribee, Australia

Peschke, W., M Foerster, W. Wittmann, P. Dovc, J. Behringer, S. Odebrecht (1993).
Leistungsunterschiede MHS-reinerbig positiver und mischerbiger Pietrain-Schweine aus
der Stationspruefung. Gruber Info 4/53: 29-33

Powell, M. J. D., (1965). An efficient method of finding the minimum of a function of several
variables without calculating derivatives. The Computer Journal 7: 155-162

PRDC, (1993). The cost of pigmeat quality faulst: with special reference to pale, soft,
exudative meat., AACM International Consultance

PRDC/APC, (1995). Pigstats94, Australian pig industry handbook.

Putten, G. van., (1982). Handling of slaughter pigs prior to loading and during loading on a
lorry. Transport of animals intended for breeding, production and slaughter, Martinus
Nijhoff Publishers. 15-25

Quiniou, N., J. Noblett, J. van Milgen and J. Y. Dourmad, (1995). Effect of energy intake
on performance, nutrient and tissue gain and protein and energy utilization in growing
boars. Anim. Prod. 61: 133-143

Redner, R. A. and H. F. Walker, (1984). Mixture densities, maximum likelihood and the EM
algorithm. Siam Review 26: 195-239

Revelle, T. J. and O. W. Robison, (1973). An explanation for the low heritability of litter size
in swine. J. Anim. Sci. 37: 668-675

Reverter, A., B. Tier, D. Johnston and H.-U. Graser, (1996). Heterogeneous variance
adjustment in beef cattle. Assessing the efficiency of multiplicative mixed model
equations to account for heterogeneous within-herd variance in carcase scan traits from
beef cattle. J. of Anim. Sc. (in press)

Robertson, A. (1959), The sampling variance of the genetic correlation coefficient.
Biometrics, 15: 459-485

Rodriguez, C., J. Rodriganez and L. Silio, (1994). Genetic analysis of maternal ability in
Iberian pigs. J. Anim. Breed. Genet. 111: 220-227

Roehe, R., A. von Felde, H. Looft, J. Krapoth and E. Kalm, (1994). Effect of stage of
growth on genetic parameters of feed intake in swine. 5th Word Congr. Genet. Appl.
Livest. Prod. 19: 185-188



BIBLIOGRAPHY 194

Roehe, R. and B. W. Kennedy, (1993). The influence of maternal effects on accuracy of
evaluation of litter size in swine. J. Anim. Sci. 71: 2353-2364

Roehe, R. and B. W. Kennedy, (1995). Estimation of genetic parameters for litter size in
Canadian Yorkshire and Landrace swine with each parity of farrowing treated as a
different trait. J. Anim. Sci. 73: 2959-2970

Roehe, R., J. Krieter and E. Kalm, (1993). The effect of number of sows and service time of
boars on selection reponse and inbreeding using an animal model in a closed nucleus
herd. J. Anim. Breed. Genet. 110: 114-125

Ross, G. J. S., (1990). Nonlinear estimation. New York, Springer Verlag, p61

Rudat, 1., C. Looft, N. Reinsch and E. Kalm, (1995). The Kiel RN project - mapping a
major locus for meat quality. 46th Annual Meeting of the EAAP, Prague, G5.4.

Rutledge, J. J., (1980). Fraternity size and swine reproduction. 1. Effect on fecundity of gilts.
J. Anim. Sci. 51: 868-870

Rydhmer, L., (1992). Relations between piglet weights and survival. Neonatal survival and
growth, British Society of Animal Production. 183-184

Rydhmer, L., L. Eliasson, S. Stern, K. Andersson and S. Einarsson, (1989). Effects of
piglet weight and fraternity size on performance, puberty and farrowing results. Acta
Agric. Scand. 39: 397-406

Rydhmer, L., K. Johansson, S. Stern and L. Eliasson-Selling, (1992). A genetic study of
pubertal age, litter traits, weight loss during lactation and relations to growth and
leanness in gilts. Acta Agric. Scand., Sect. A, Animal Science 42: 211-219

Rydhmer, L., N. Lundeheim and K. Johansson, (1995). Genetic paramters for reproduction
traits in sows and relations to performance-test measurements. J. Anim. Breed. Genet.
112: 33-42

Sakai, T., M. Nishino, M. Hamakawa, C. S. Yoon and T. Thirapatsakun, (1992). A note
on the effects of environmental tempearature on live-weight gain during fattening of pigs.
Anim. Prod. 54: 147-149

SAS/STATS, (1991). User's Guide. Release 6.03 edition, SAS Institute Inc.

Savoie, Y. and F. Minvielle, (1988). Etudes sur les porcs de race contrdles a la ferme au
québec. 1. Sources de variation Can. J. Anim. Sci. 68: 1051-1062

Schmitten, F., (1993). Schweinefleischqualitdt in der Zuchtpraxis. Ziichtungskunde 65: 455-
467

Scholz, A. and G. Triebler, (1992). Zur Selektionswirkung der "biologischen" Indizes
Magerfleischfutterverwertung bei zwei Schweinerassen. Ziichtungskunde 64: 346-355



BIBLIOGRAPHY 195

Schworer, D., J. Blum and A. Rebsamen, (1980). Parameters for meat quality and stess
resistance of pigs. Livest. Prod. Sci. 7: 337-348

Schworer, D., P. Morel, A. Prabucki and A. Rebsamen, (1990). Genetic parameters of
intramuscular fat content and fatty acids of pork fat. 4th World Congr. Genet. Appl.
Livest. Prod. XV: 545-548

Searle, S. R., G. Casella and C. E. McCulloch, (1992). Variance Components. New York,
John Wiley & Sons.

See, M. T., J. W. Mabry and J. K. Bertrand, (1992). Restricted maximum likelihood
estimation of variance components from field data for number of pigs born alive. J.
Anim. Sci. 71: 2905-2909

Sellier, P., (1988). Aspects génétiques des qualites technologiques et organoleptiques de la
viande chez le porc. J. Rech. Porcine en France 20: 227-242

Shand P. J., J. A. Boles, J. F. Patience, A. R. McCurdy, A. L. Schaefer, (1995). Acid/Base
status of stress susceptible pigs affects, cured ham quality. J. Food. Sci. 60: 996-1000

Short, T. H., E. R. Wilson and D. G. McLaren, (1994). Relationships between growth and
litter traits in pig dam lines. 5th World Congr. Genet. Appl. Livest. Prod. 17: 413-416

Siewerdt, F. and R. A. Cardellino, (199%). The efficiency of using more than one record as
the selection criteria for litter traits in pigs. Braz. J. Genet. 18: 397-403

Siewerdt, F., R. A. Cardellino and V. C. d. Rosa, (1995). Genetic parameters of litter traits
in three pig breeds in southern Brazil. Braz. J. Genet. 18: 199-205

Simm, G., C. Smith and R. Thompson, (1987). The use of product traits such as lean
growth rate as selection criteria in animal breeding. Anim. Prod. 45: 307-316

Simpson, S. P. and A. Webb, (1989). Growth and carcase performance of British Landrace
pigs heterozygous at the halothane locus. Anim. Prod. 49: 503-509

Smet, S. de, H. Pauwels, W. Eckhout, D. Demeyer and I. Vervaeke, (1992). Relationship
between halothane sensitivity, carcass quality and meat quality in Belgian slaughter pigs.
Pork quality: Genetic and metabolic factors, 259-272

Smith, S. P. (1995) A method to calculate derivatives of the Cholesky factor of a matrix. J.
Comp. Graph. Stat. 4. 1-4

Smith, S. P. and H.-U. Graser, (1986). Estimating variance components in a class of mixed
models by restricted maximuin likelihood. J. Dairy. Sci. 69: 1156-1165

Smith, W. C., M. Ellis, J. P. Chadwick and R. Laird, (1991). The influence of index
selection for improved growth and carcass characteristics on appetite in a population of
Large White pigs. Anim. Prod. 52: 193-199



BIBLIOGRAPHY 196

Smith, W. C. and D. Lesser, (1982). An economic assessment of pale, soft exudative
musculature in the fresh and cured pig carcase. Anim. Prod. 34: 291-299

Smith, W. C. and G. Pearson, (1986). Comparative voluntary feed intakes, growth
performance, carcass composition, and meat quality of Large White, Landrace and
Duroc pigs. New Zealand J. Exp. Agr. 14: 43-50

Smulders, F. J. M. and R. L. J. van Laack, (1992). Meat quality - Preslaughter animal
handling and fresh meat processing. Fieischwirtschaft 72: 1411-1413

Sonnichsen, C. M. L. and J. E. Kalm, (1984). Parameterschitzung und Indexkonstruktion
fiir die Populationen Deutsche Landrasse B und Pietrain in Schleswig Holstein. 1.
Mitteilung: Schitzung von Heritabilititen. Ziichtungskunde 56: 238-248

Sonnichsen, C. M. L. and J. E. Kalm, (1984). Parameterschitzung und Indexkonstruktion
fir die Populationen Deutsche Landrasse B und Pietrain in Schleswig Holstein. 2.
Mitteilung:  Schitzung von genetischen und phénotypischen  Korrelationen.
Ziichtungskunde 56: 249

Sorensen, D. A. and B. W. Kennedy, (1984). Estimation of response to selection using
least-squares and mixed mode]l methodology. J. Anim. Sci. 58: 1097-1106

Southwood, O. I. and B. W. Kennedy, (1990). Estimation of direct and maternal genetic
variance for litter size in Canadian Ycrkshire and Landrace swine using an animal model.
J. Anim. Sci. 68: 1884-1847

Standal, N., (1973a). Studies on breeding and selection schemes in pigs. II. Environmental
factors affecting "on-the-farm" testing results. Acta Agric. Scand. 23: 61-76

Standal, N., (1973b). Studies on breeding and selection schemes in pigs. Acta Agric. Scand.
23:225-231

Steen, H. A. M. van der, (1985a). Maternal influence medicated by litter size during the
suckling period on reproduction traits in pigs. Livest. Prod. Sci. 13: 147-158

Steen, H. A. M. van der, (1985b). The implication of maternal effects for genetic
improvement of litter size in pigs. Livest. Prod. Sci. 13: 159-168

Steenbergen, E. J. van, E. Kanis and H. A. M. Steen, (1990). Genetic parameters of
fattening performance and exterior traits of boars tested in central stations. Livest. Prod.
Sci. 24: 65-78

Stern, S. (1994) Lean growth in pigs: Response to selection on high and low protein diets.
Thesis, Swedish University of Agricultural Sciences, Uppsala, Sweden

Stern, S., K. Johansson, L. Tydhmer and K. Andersson, (1994). Performance testing of
pigs for lean tissue growth rate in a selection experiment with low and high protein diets.



BIBLIOGRAPHY 197

II. Correlated repsonses of lean percentage and growth rate. Acta Agric. Scand., Section
A, Animal Science 44: 1-7

Stern, S., N. Lundeheim and K. Andersson, (1995). Test of genotype by protein level
interaction for growth rate and lean percentage in pigs. 46th Annual meeting of the
EAAP, Prague, P2.5.

Stewart, T. S. and A. P. Schinkel. (1990). Genetic parameters for swine growth and carcass
traits. Genetics of swine. Clay Center, Nebraska. 77-79

Stickland, N. C., (1994). The influence of early events in utero on postnatal muscle growth: A
review. 40th Intern. Conf. on Meat Sc..Technol., The Hague, Netherlands, 17-26

Strang, G. S., (1970). Litter productivity in Large White pigs. Anim. Prod. 12: 225-233

Strang, G. S. and J. W. B. King, (1970). Litter productivity in Large White pigs. 2.
Heritability and repeatability estimates. Anim. Prod. 12: 235-243

Swan, A. A. (1994). Front-end programs to run DF-REML. 5th World Congr. Genet. Appl.
Livest. Prod., 22: 53-54

Takahashi, K., J. Fagan and M. S. Chin, (1973). Formation of sparse bus impedance matrix
and its application to short circuit study. Proc. 8th Inst. PICA Conf., Minneapolis, MN,
63

Tarrant, V., (1992). An overview of production, slaughter and processing factors that affect
pork quality. Pork Quality: Genetic and metabolic factors. United Kingdom, CAB
International. 1-21

Taylor, A. A., S. J. Dant and J. W. L. French, (1973). Processing Wiltshire bacon from
PSE-prone pigs. J. Food Techn. 8: 167-174

Taylor, A. A. and L. Martoccia, (1995). The effect of low voltage and high voltage electrical
stimulation on pork quality. Meat Science 39: 319-326

Tholen, E., K. L. Bunter, S. Hermesch and H.-U. Graser, (1996a). The genetic foundation
of fitness and reproduction traits in Australian pig populations. 1.Genetic parameters for
weaning to conception interval, farrowing interval and stayability. Austr. J. of Agric. Res.
47:1261-1274

Tholen, E., K. L. Bunter, S. Hermesch and H.-U. Graser, (1996b). The genetic foundation
of fitness and reproduction traits in Australian pig populations: 2. Relationships between
weaning to conception interval, farrowing interval, stayability and other common
reproduction and production traits. Austr. J. of Agric. Res. 47: 1275-1290

Thomke, S., T. Alaviuhkola, A. Madsen, F. Sundstol, H. P. Mortensen, . Vangen and
K. Andersson, (1995). Dietary enerzy and protein for growing pigs. 2. Protein and fat



BIBLIOGRAPHY 198

accretion and organ weights of animals slaughtered at 20, 50, 80 and 110 kg live weight.
Acta Agric. Scand., Section A.. Animal Science, 45: 54-63

Thomke, S., A. Madsen, H. P. Mortensen, F. Sunstol, O. Vangen, T. Alaviuhkola and K.
Andersson, (1995). Dietary energy end protein for growing pigs 1. Performance and
carcass composition. Acta Agric. Scand., Section A, Animal Science 45: 45-53

Thompson, W. A., (1962). The problem of negative estimates of variance components. Ann.
Math. Stat. 33: 273-289

Troeger, K. and W. Woltersdorf, (1990). Electrical stunning and meat quality in the pigs.
Fleischwirtschaft 70: 901-904

Troeger, K. and W. Woltersdorf, (1991). Gas anaesthesia of slaughter pigs. 1. Stunning
experiments under laboratory conditicns with fat pigs of known halothane reaction type:
meat quality, halothane protection. Fleischwirtschaft 71: 1063-1068

Vangen, O., (1980a). Studies on two trait seleciton experiment in pigs. IIl. Correlated
responses in daily feed intake. feed converion and carcass traits. Acta Agric. Scand. 30.
125-141

Vangen, O., (1980b). Studies on a two trait selection experiment in pigs. VI. Heritability
estimates of reproductive traits. Influence of maternal effects. Acta Agric. Scand. 30.
320-326

Vargas Vargas, J. V., J. V. Craig and R. H. Hines, (1987). Effects of feeding systems on
social and feeding behaviour and performance of finishing pigs. J. Anim. Sci. 65: 463-
474

Vol, D. L. de, F. K. McKeith, P. J. Bechtel, J. Novakofski, R. D. Shanks and T. R. Carr,
(1988). Variation in composition and palatibility traits and relationships between musle
characteristics and palatibility in a random sample of pork carcasses. J. Anim. Sci. 66:
385-395

Vries, A. G. de and E. Kanis, (1992). A growth model to estimate economic values for food
intake capacity in pigs. Anim. Prod. 55: 241-246

Vries, A. G. de and E. Kanis, (1993). Selection for efficiency of lean tissue deposition in
pigs. 54th Easter School in Agriculture, 19-22 April 1993, Univ. of Nottingham.

Vries, A. G. de and E. Kanis, (1994). Swine breeding goals, short and long term
considerations. 5th World Congr. Genet. Appl. Livest. Prod. 17: 390-397

Vries, A. G. de, R. Kerr, B. Tier and T. Long, (1994a). Gametic imprinting effects on rate
and composition of pig growth. Theor. Appl. Genetics 88: 1037-1042



BIBLIOGRAPHY 199

Vries, A. D. de, P. G. van der Wal, T. Long, G. Eikelenboom and J. W. M. Merks,
(1994b). Genetic parameters of pcrk quality and production traits in Yorkshire
populations. Livest. Prod. Sci. 40: 277-289

Wal, P. G. van der, (1991) Free range pigs: carcass characteristics and meat quality. 37th Int.
Congr. of Meat Sci. and Technol. 1: 202-205

Wal, P. G. van der, B. Engel, G. van Beek and C. H. Veerkamp, (1995). Chilling pig
carcasses: effects on temperature, weight loss and ultimate meat quality. Meat Science
40: 193-202

Warner, R. D., R. G. Kauffman and R. L. Russell, (1993). Quality attributes of major
porcine muscles: a comparison with the longissmus lumborum. Meat Science 33: 359-
372

Warris, P. D. and S. N. Brown, (1983). The influence of preslaughter fasting and carcass and
liver yield in pigs. Livest. Prod. Sci. 10: 273-282

Warris, P. D. and S. N. Brown, (1985). The physiological responses to fighting in pigs and
the consequences for meat quality. J. Sci. Food and Agric. 36: 87-92

Warris, P. D., S. C. Kestin and J. M. Robinson, (1983). A note on the influence of rearing
environment on meat quality in pigs. Meat Science 9: 271-279

Warris, P. D. and D. Lister, (1982). Improvement of meat quality by beta-adrenergic
blockade. Meat Science 7: 183-187

Wassmuth, R., H. Surmann and P. Glodek, (1991). Untersuchungen zum
"Hampshirefaktor" in der Fleischbeschaffenheit von Schweinen. 1. Mitteilung:
Fleischbeschaffenheit bei Schweinen mit unterschiedlichen Hampshire-Anteilen und
Segregationsanalyse ausgesuchter Merkmale. Ziichtungskunde 63: 445-455

Webb, A. J., (1989). Genetics of food intake in the pig. The voluntary food intake of pigs,
British Society of Animal Production 1989, 41-50

Webb, A. J., (1991). Genetic programmes to improve litter size in pigs. Manipulationg pig
production I11. ed. E. S. Batterham, Australian Pig Science Association, 229-244

Webb, A. J. and S. P. Simpson, (1986). Performance of British Landrace pigs selected for
high and low incidence of halothane sensitivity. Anim. Prod. 43: 493-503

Webster, J. F., (1977). Selection for leannes and the energetic efficiency of growth in meat
animals. Proc. Nutrit. Soc. 36 : 53-59

Werf, J. H. J. van der and I. J. M. de Boer, (1990). Estimation of additive genetic variance
when base populations are selected. J. Anim. Sci. 68: 3124-3132

Whittemore, C. T., (1986). An approach to pig growth modeling. J. Anim. Sci. 63: 615-621



BIBLIOGRAPHY 200

Whittemore, C. T. and R. H. Fawcett, (1976). Theoretical aspects of a flexible model to
simulate protein and lipid growth in pigs. Anim. Prod. 22 : 87-96

Willeke, H., K. Amler and K. Fischer, (1984). Der EinfluB des Halothanstatus der Sau auf
deren Wurfgrosse. Ziichtungskunde 56: 20-26

Willeke, H. and L. Richter, (1979). The effect of parity and litter size on the "on-the-farm"
performance tested gilts. J. Anim. Breed. Genet. 96: 937-949

Wilson, D. E., H. L. Zhang, G. H. Rouse, D. A. Duello and M. M. Izquierdo, (1992).
Prediction of intramuscular fat in the longissims dorsi of live beef animals using real-time
ultrasound. J. Anim. Sci. Suppl. 70: 224

Wittmann, W., W. Peschke, E. Littmann, J. Behringer, S. Birken-Mayer, P. Dovs and
M. Forster, (1993). Mast- und Schlachtleistungen von DL-Kastraten in Abhingigkeit
vom MHS-Genotyp. Ziichtungskunde 65: 197-205

Wood, J. D., R. C. D. Jones, M. A. Francombe and O. P. Whelehan, (1986). The effects
of fat thickness and sex on pig meat quality with special reference to the problems
associated with overleanness. 2. Laboratory and trained taste panel results. Anim. Prod.,
43: 535-544

Whyllie, D., J. R. Morton and J. B. Owen, (1979). Genetic aspects of voluntary food intake
in the pig and their association with gain and food conversion efficiency. Anim. Prod.
28: 381-390

Yen, H. F., G. A. Isler, W. R. Harvey and K. M. Irvin, (1987). Factors affecting
reproductive performance in swine. J. Anim. Sci. 64: 1340-1348

Young, L. D., R. A. Pumfrey, P. J. Cunningham and D. R. Zimmermann, (1978).
Heritabilities and genetic and pheontypic correlations for prebreeding traits, reproductive
traits and principal componenss. J. Anim. Sci. 46: 937-949



APPENDICES

Appendix 1: Description of cooking procedure for slash boned hams and string boned
middles (K. Rhonefeld,1994; pers. comm.).

Cooking of hams:

- 90 minutes drying with oven temperature set to 80°C; internal probe temperature of ham
set to 70°C.

- 30 minutes smoking, oven temperature set to 70°C

- 30 minutes of smoking in humidity; oven temperature set to 70°C; steam spray on for two
seconds per minute.

- 240 minutes cooking or until internal probe temperature of ham has reached 70°C; oven
temperature set to 85°C; steam spray on for four seconds per minute.

- after cooking, showering for 20 rninutes

- storing at 4°C and weighing the next day

Cooking of middles:

- 90 minutes drying with oven temperature set to 75°C; internal probe temperature of middle
set to 58°C.

- 30 minutes smoking with oven temperature set to 60°C

- 30 minutes of smoking with oven temperature set to 60°C; steam spray on for two
seconds per minute.

- 180 minutes cooking or until internal probe temperature of middle has reached 58°C, oven
temperature set to 80°C; steam spray on for four seconds per minute.

- after cooking, showering for 20 minutes

- storing at 4°C and weighing the next day
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Appendix 2: Information recorded on all sheets

Information on boar test station data sheet:

General:
- starting date of test period
- finishing date of test period
For each individual pig:
- animal identification
- ear mark of animal
- animal weight at 18 weeks
- animal weight at 23 weeks
- feed intake during test period
- backfat measurements with real time ultrasound

- muscle depth measurement with real time ultrasound

Information on abattoir data sheet:

- animal identification

- hot carcase weight

- backfat depths measured with Hennesy chong machine
- muscle depth measured with Hennesy chong machine

- pH measurement at 45 minutes after slaughter

Information on boning room data sheet (1):

- animal identification

- colour of m. longissimus dorsi (L-value)

- colour of m. multifidus dorsi (L-velue)

- pH measurement at 24 hours after slaughter
- weight of meat sample before drying

- weight of meat sample after drying
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Information on boning room data sheet (11):

- animal identification
- weight of whole back leg

- weight of ham

Information on intra muscular fat content data sheet:

- animal identification
- first measurement of intra muscular fat content
- second measurement of intra muscalar fat content limited to 0.1 to 7%

- information on method used for analysis (Soxhlet or NIR)

Information on processing data sheets (hams and nuddles):

General:
- date of slaughter
- date of pickling
- date of cooking
- temperature of pickle
- salt content of pickle
For each animal:
- animal identification
- weight of ham/middle before processing
- weight of ham/middle after pickling
- weight of ham/middle after tumbling
- weight of ham/middle after cooking
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Appendix 3: Structure of data set containing reproductive performance of sows

General:
- tag of sow
- birthdate of sow
- litter size the sow was born in
- litter size the sow was weaned in
- module born
- line of sow
- strain of sow
- weight of sow at test
- weighting date
- backfat of sow
- reason for culling

information for each parity
- parity
- module mated
- mating date
- information about kind of mating: Al or natural mating
- information about number of matings: first mating or return mating
- service sire
- line of service sire
- strain of service sire
- module farrowed
- date of farrowing
- number born alive
- litter birth weight
- recording date of litter birth weight
- still births
- mummies
- number after transfer
- 21 day litter weight
- recording date of 21 day litter weight
- total deaths to weaning
- number weaned
- date of weaning
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Appendix 4: Univariate analysis of lifetime average daily gain for different sizes of data set

Data recording until:

6/93 12/93 6/94 12/94 5/95
LW N 446 893 1194 1598 1722
model 1 | 62, failed 1533 1152 1015 1135
62, 2625 2842 2781 2672
o2, 4159 3995 3797 3807

h2 with s.e. 0.37 (0.18) 0.29 (0.11) 0.27 (0.09) 0.30 (0.09)
LW N 446 893 1194 1598 1722
model 2 | 62, 0 109 245 285 275
o2, 546 1055 803 736 784
o2e 3095 2790 2844 2669 2661
&%p 3641 3955 3893 3692 3721

02 with se. | 0.00(0.11) 0.03(0.04) 0.06 (0.05) 0.08 (0.05) 0.07 (0.05)
2 with se | 0-15(0.02) 0.27(0.05) 0.21(0.05) 0.20(0.04) 0.21(0.04)

sampl. corr. | failed -0.38 -0.43 -0.43 -0.43
LR N 410 746 988 1380 1469
model 1 | 62, 2875 2624 2438 2444 2514
02, 1990 1946 2039 1993 1951
o2, 4865 4571 4477 4437 4465
02 withs.e. | 0-59(0.16) 0.57 (0.12) 0.54(0.10) 0.55(0.09) 0.56 (0.08)
LR N 410 746 988 1380 1469
model 2 | 62, 2629 246 2062 2129 2120
o2, 82 86 192 191 212
20 1935 1944 2012 2023 1978
o2p 4647 4437 0.4267 4345 4310

02 with se. | 0.57 (0.18) (.54 (0.13) 0.48 (0.11) 0.49 (0.09) 0.49 (0.10)
2 with se. |0.02(0.09) €.02(0.06) 0.05(0.05) 0.04(0.04) 0.05(0.04)
Sampl‘ Corr.l _0-62 _0.56 -0-57 "0,58 —0'58

' sampling correlation between heritability and litter effects
Abbreviations:

LW: Large White

LR: Landrace
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Appendix 5: Genetic correlations (first rcw), with standard errors (in brackets),

ennvironmental correlations {second row) and phenotypic correlations for

Large White
pH24 CLD CMD DLP IMF
pH45 | -0.11 (047 -0.13 * 0.12 (037) 020 (039 045 (04D
0.15 -0.17 -0.12 -0.24 0.07
0.12 -0.17 -0.08 -0.17 0.13
pH24 -0.82 (042) 0.10 * -0.30 (040) -0.03 (0.42)
-0.49 -0.27 -0.34 -0.13
-0.53 -0.21 -0.33 -0.11
CLD 047 (032) 0.12 (034) =
0.34 0.57
0.36 0.49
CMD -0.36  (030) 0.27 (0.30)
0.22 0.09
0.09 0.14
DLP -0.32  (0.39)
-0.05
-0.01

* analysis failed to converge

Abbreviations
pH45: pH recorded 45 minutes after slaughter
pH24: pH recorded 24 hours after slaughter
CLD: colour of the m. longissimus dorsi
CMD: colour of the m. multifidus dorsi
DLP: drip loss percentage

IMF: intra muscular fat content
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Appendix 6: Genetic correlations (first row), with standard errors (in brackets),
ennvironmental correlations (second row) and phenotypic correlations for
Landrace
pH24 CLD CMD DLP IMF
pH45 | -0.03 (039 -0.28 (034) 0.19 (034) -054 (031) 059 (0.34)
0.05 -0.10 -0.08 0.06 -0.12
0.04 -0.17 -0.02 -0.20 0.08
pH24 -0.76 (0.36) -0.03 (0.31)  -0.65 0.28) -0.26 (0.33)
-0.47 -0.21 -0.22 -0.04
-0.53 -0.16 -0.35 -0.10
CLD 049 (026) 081 (034) 030 (0.29)
0.32 0.31 0.09
0.38 0.53 0.17
CMD 0.15 (025 0.19 (0.27)
-0.01 0.06
0.05 0.11
DLP 0.08 (0.28)
0.06
0.03
Abbreviations

pH45: pH recorded 45 minutes after slaughter
pH24: pH recorded 24 hours after slaughter

CLD: colour of the m. longissimus dorsi
CMD: colour of the m. multifidus dorsi

DLP: drip loss percentage

IMF: intra muscular fat content
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Appendix 7: Heritabilities with standard errors (s.e.) and variance components for

reproduction traits for Large White and Landrace sows.

Trait Breed N hZ2 s.e. of h2 Va Ve Vp
NBA, LW 3747 0.06 0.02 0.35 5.31 5.66
LR 2239 0.11 0.03 0.67 5.61 6.28
NBA, LW 2722 0.09 0.03 0.51 5.34 5.85
LR 1391 0.11 0.05 0.64 5.44 6.08
NBA; LW 2058 0.08 0.03 0.48 5.33 5.81
LR 907 0.08 0.06 0.53 6.11 6.64
LBW, LW 2930 0.11 0.03 0.66 542 6.08
LR 1541 0.13 0.04 1.04 7.27 8.31
LBW, LW 1773 0.11 0.04 0.83 6.68 7.51
LR 748 0.29 0.10 2.76 6.60 9.36
LBW; LW 1131 0.19 0.07 1.87 7.86 9.73
LR 293 0.22 0.19 2.65 9.64 12.29
ABW, LW 2895 0.13 0.03 14911 100289 1152000
LR 1501 0.19 0.05 25784 112578 138363
ABW, LW 1763 0.12 0.04 12342 88871 101214
LR 733 0.12 0.07 16381 121381 137773
ABW; LW 1127 0.08 0.04 5968 72391 78359
LR 290 0.31 0.19 26915 59012 85928
Abbreviations:
NBA,»3: Number born alive for the first to third parity

LBW,,a: Litter birth wzight for the first to third parity
ABW,,3: Average piglet weight at birth for the first to third parity
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Appendix 8: Genetic parameters and variance components for average daily gain, feed

intake, lean meat percentage and ham weight obtained from three trait analysis

variance ADG3 LEANL LMW
components

ADG3 o2, : 1241 0.29 0.38 0.67
0%, : 2565 0.10 0.29 0.74
czp: 4231 0.30 0.72
02.: 425

LEANL o2, : 322 0.63 0.69
02, : 190 0.55
2 .
6°p: 5.12

LMW o2, : 0.19 0.42
o2, : 0.23
2 .
c°p: 0.46
0% : 0.04

ADG3: Lifetime average daily gain
LEANL: Lean meat percentage based on real time ultrasound measurements
LMW: Lean meat weight of back leg

' on diagonal: heritabilities and c? effects
? above diagonal: genetic correlation (first row). environmental correlation (second row) and phenotypic
correlation (third row)



