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Abstract Real tme ulrasound has been and will conthue b be one of the most inportant bols in

enhancing genetic mprovement in heU. S Recent advancenents in he echnology have allowed ultra

sound to be used n evabatng intranuscular fat n live anmals Togetherw ith other genetic mprove

ment tools ultasound technobgy will offer seedsbck pwducers the opporunity to sekct for inproved

MF n potential breeding stock rep hcaments and hence speed genetic progress for he mpwvement of

his trait Afier three genemtions of selection for MF using real— tine ultrasound in an lowa State Uni

versity sudy e average EBV for select lne pigs isQ 83% greaker han for contwol line pigs  Selection
for MF has however tesulied in slighth morwre backfat and less loin muscle area and a trend owaud

mote days to 114 kg in the select line canpared to he control line Carcass evaluation of a sanple of

pigs fran each litier nd icated a sm ilar increase n MF, increase in backfat and reduction in bin mus

cle ara forselect lne pigs No differences were found forHunterL coloy M nolia reflectance and

ultin ate pH.
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The goal of any svine genetic mprovement
progran is rapid genetic pogress in econan icat
ly mportant traits Two keys for significant ge
netic mprovement are identification of which
traits are he most mportant and accurate re
cords of perfomance for those trits Tramen
dous progress has been m ade in the sw ine indus
try in the reducing back fat and increasing lean
m eat percentage over the past decade In recent
years meat quality traits have received m ore at
tention and have become more mportant in
breeding programs

This paper will describe reattne ultra
sound technology and how it isused in sv ine ge-
It will also de

scribe the mportant characteristics ofm eat quat

netic mprovement program s

ity in pigs and their relevance to the industiy
Finally the paperwill address how reat tme ul

trasound can be used to measure m eat quality on

Article ID: 1001 —411X (2005) SO - 0088 - 016

live pigs and how this technology can be applied
to the swine industry.

1 Ultrasound and its principles

U ltrasound has been used extensively in the
sv ine industry to assess can position traits in live
pigs and carcasses and more recently o est
mate intranuscu lar fat content of the pork loin
A pplications of the technology include genetic
selection lean grov th modeling body condition
scoring and carcass merit buying systams The
ability of ultrasound technicians to accurately
m easure canposition traits has allowed the swine
industry tom ake significant progress in changing
the canposition of breeding and m arket sv ine
The observed changes in canposition are he re
sult of high quality ultrasound nstrumen tation
and the technician training and certification

processes now available thwough the Natonal
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Svine lnprovenentF ederation

U ltrasound technology for biological apph
cationswas first introduced in the 1950 s Early
m achines utilized a single ultrasound transducer
(A-mode ultrasound) em itting and receiving a
single sound wave passed through anm al tissue
The Amode devices reported a single location
estmate of fat and /ormuscle dep h at the desig
Technological ad

vances expanded the capabilities of ultrasound

nated anatan ical location

machines M ultiple transduceswere arranged in
linear arrays allow ng wo dmensional mages of
the intemal anatany to be viewed on a videomo
nitor W ith wo dimensional ultrasound i ages
fatdepth muscle depth muscle area and mus
cle circum ference are able to be m easured w ih
accuracy and repeatability The enhanced ma
chines are described as B-mode or “ real tme”
ultrasound machines and are capable of provi
ding weH defined i ages of anin al tissue Since
the first canmercial application of reat tme ut
trasound in he 1980s accuracy of live anmal
estimates of backfat and loin muscle area have
been made and have enhanced genetic mprove
ment in these traits

U ltrasound m achines emit high frequency
sound waves that are above the hunan auditory
range (16 000 Hz). The standard range of
sound transm ission for m aging biological tissue
is from 2 1o 20 megahertz (MHz). At lower
MH z
fined when can pared w ith highervalues but the

the degree of resolition ismuch less de

depth of penetration is increased At higher
MH z

tissue allows formore precise resolition but lim-

an increasing level of absomption by the

ited penetration into the biological tissue Fre
quencies bewween 1 and 5 MHz are genenlly
used for live anim al evaluation with 3 0 o 3 5
MH zmost canm only used ' .

Pulses of ultrasound are produced i a
transducer by the vibrations of piezoelectric
( pressure electric) quartz crystals These pul
ses are transmitted hwugh a tissue until they

reach a tissue interface, such as between fat and

lean tissue Because different tissues have dif
ferent acoustical poperties a portion of the
sound wave continues to penetrate the tissue
while same of the wave is reflected back 1o the
transducer At this point the transducer acts as
a receiver and the reflected waves produce me
chanical energy as they strike and defom the pi
ezoe lectric crystals This energy is converted to
electrical enegy processed and displayed in
different fom ats' "

W hile there are many different types of ut
trasonic mstruments on the market they all op-
erate on the principle of sound waves creating an
echo when they hit a dense surface In livestock
the dense surfaces nclude the skim the men
brane between fat layers hem anbrane be v een
fat andmuscls and the musck and bone'?.

W ith real tine ultrasound a linear array of
several transducers is fired in succession send
ing sound waves into the tissue These sound
waves interact boh constructively and destrue
tively
sue By varying phases of the oscillation of the

to fom pattems of enegy within the tis
crystals across the transducer their enegy is
steered into a described patem This technique
is used to focus the linear array transducers to
optinize depth resolution on reception of he ul
trasound signals W ih an effective instrument
design the B-mode systan can be used to acar
rately mage cross sectional views of a medium.
The display fomat for Bmode is a wo dinen
sional array of dots (pixe]s). The position of
each pixel on the screen is detemined by the
time it takes for an echo to retum to the trans
ducer The brightness of each dot is proportional
to the amplitude ( or strength) of the retuming
echo'".

Reat tine ultrasound is a version of Bmode
the display on the

screen is updated instantaneously and sequen

ultrasound W ith real tine

tially to create a live in age of the tissue of inter
est (Fig 1). The screen m age displays the sig
nals that are reumed to he transducer after en

ooun tering  tissues with different acoustical prop-
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erties Therefore the ultrasound technician s
know ledge of anatamy pwoper placanent of the
transducer and scanning of the anmal and a
thowugh undemstanding of how the mage is crea
ted contrbute 1o a technician s ability to acar

rately interpret an ultrasonic mage

Cross sectional real time ultasound image
taken beween he 10" and 11" rbs of he

live pig

Linear distance can be detem ined if the
velocity of sound in he medium is known ( dis
tance = time X velocity 2). The velocity of
sound w ill vary with the type and temperauire of
tissue M ost real time ultrasound scanners are
calibrated based on the velocity of water at body
tanperaure It can be seen that this represents

an average value (Tah 1)'".

Tah 1 Speed of sound through biological tissues

tissue vebeity Am- s )
waler 1 500

skin 1 700

fat 1 430
muscle 1 620

2  Measurng backfat and loin
M uscle

Carcass and live ani al ultrasonic m easure-
ments of fat thickness and lom muscle area are
typically measured beween the 10" and 11"
rbs When canbined in a prediction equation

with carcass or live weighd both m easuranent

systans are accurate predictors of weight and
(or) percentage of lean in the pig However
proficiency in gahering the measuraments has a
dran atic i pact on accuracy of lean prediction
particulark for ultrasonic measuraments To be
ome a qualified ultrasound technician know1
edge of proper transducer location relative to anr
atan ical landm atks on and within he pig and
the ability to nterpret ultrasonic mages are es
sential To assess accuracy live ultrasound esti
m ates of fat thickness and loin muscle area are
compared with a measuranent taken on the
carcass

Fat thickness measured beteen the 10"
and 11" rbs is he standard for technician certi
fication by the N ational Sw ine Inproven ent Fed
eration (NSIE 97). The NISF G uidelines pre
scribe that subcutaneous fat depth
sk in

and the m easurement is to be taken at a point

including

is to be measured to the nearest 1. 27 mm

one half the distance along the longest axis of
the loin muscle and permpendicular to the skin
surface (Flg 2).

note that typical carcass measuran ents of ten h

U ltrasound technicians shou ld

rib backfat are taken at the 3 A4 distance aw ay
from the medial edge of the loin muscle ( Fig

3). The NSIF recanm endation form easuranen t
at the one half distance is wo folk 1) The abil
ity to detem ine the one half location is easier
and more consistentl measured on the ultra
sound mage and carcass 2) The one half dis
tance correponds o approxmately 5 an off of
the domsalm idlinewhich is the target location for
fatm easurements taken when using single trans
ducer A-mode ultrasound devices W hile slight
variation in the measurement of backfat thick
ness may occur between 1 2 and 3 /4 point loca
tions the rank of anim als within a group willnot
change ifmeasuran ents are taken ata consistent

location acrss all anm als evaluated A ll camr
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parisons of ultrasound with carcass m easure
m ents shou ld be taken at the correspond ing ana

tom ical location (F]g 3).

Fig 2 Measurment of fat hickness on a eal tine ul
trasonic mage obtained between the 10" and
11" ribs of the live pg Fat depth is measured
near them idd k of he bng axis of he binmus
cle and inchdes the skin deph.

b spinal
process

backbone

[lustration of a cross sectional view of the loin
muscle separated between the 10" and 11" ribs
and bcatbns corresponding to 1 2 and 3 A4
pontmeasumment locations br fat thickness

(The Ohio State University 2003)

A ccuracy of ultrason ic measurements of loin
muscle area is more difficult han fat thickness
m easurements and is very technician dependent
A ppropriate training and experience are necessa
1y to overcane the challenges represented in
m easurement of ultrasonic loinmuscle area

Cross sectional area of the loin muscle

(longissinus) is recoded In square inches

posed loin surface beween the 10" and 11"
ribs An ultrasound mage with the loin muscle
traced is shown in Fig 4 (untraced inage in
Fig 2).

using built in softvare or an extemal canputer

The cross sectional area is calculated

with m easurement capabilities Fig 5 indicates
the outline of the cross section of loinmuscle on
the carcass Loin muscle area on he carcass
m ay be eitherm easured directly using the p las
tic grid or indirectly by tracing the outline of
the loinmuscle on ace tate paperand using apla

nin eter or plastic grid to detem ine area

Fig 4 Tracing of he loin muscle and locatbn of he
fatmeasurement on a real tme ultrasound -
age laken between the 10" and 11" rh (The
Ohio State University 1999 )

Fig 5 Tracing and grid placement formeasuring loin

muscle area on the carcass betveen the 10"
and 11" 1bs
2003)

(The Ohio State Un iersily

3 M eat quality

3 1 Importance of meat quality

- 2 : 2 Ideal quality in fresh poik can be defined
( 4 ‘))‘)f-lj(?%lﬁ%ng??&u g]t%li‘s.l(gu%ll }—;lc%rlll‘()ili]]l% Iﬁ)l%lishing House. \C{IIJ rigl?fts reserved. P http://www.cnki.net
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as a canbination of traits hat include appear

ance taste nutritonal value and wholesane
ness Because of differences in the variousm ar
kets along he pork cham the perception of “ 1
deal” quality n pork products by the various
segn ents of the pork industy is not necessarily
the sane Producers strive to produce lean high
yielding pork carcasses in a package that is prof
itable to produce Packers and retailers want a
product wih high yields that is stable in cold
storage and attractive in appearance Tendemess
rank s high w ith pork loin consum ers while water
hoHing capacity is mportant to han processors
Consistency and unifom ity in quality of the
product received rank high for all segments of
the pork chain Theword qualiy can mean m an-
y things butmost mportantly itmeans custan-
er satisfaction with pork products

Inferiormusc le quality continues to be a se
rious pork industry problan. The increased par
ticipation inmerit buying prograns by producers
has increased the enphasis given to leanness and
muscling n selection progran s of the seedstock
industry.  Unfortunately this emphasis on lean
ness has resulted in a reduction in meat quality
and eating quality traits of pork Breeders in
Demm ak have been very successful in increasing
carcass lean butnow face the prob bm of reduced
eating quality British breeders have increased
carcass lean percent for over fifteen years but
have also reduced intramuscular fat ameasure
of meat quality below acceptable levels

Poik quality is influenced by nunerous factors
including but not Imited to genetics nutrition
preslaughter handling  slaughter techniques
m eat handling and cooking methods Research
dhovs beween 10%-70%

m eat quality can be attributed 1o genetics

of the variation m

Objective measures of muscle quality traits

in, the packing plant at line speed are be ing evat

uated and if found reliable will lead to pricing
based on quality traits in addition to lean canpo
siton Because of these potential price incen
tives /discounts packers processors and pro
ducers are scranbling to evaluate technology to
detemine reliable and inexpensive methods to
assess quality differences
3 2 Selection for quality

Long tem progress or mprovenent in mus
cle qualiy traits is ultmately the responsibility
of the seedstock supp lier If selection pogress is
to be made and enphasis on he trmait s o be

worhw hile

- Traitmust be measurable (accurately).

the follow ing criteria must be met

Traitmustbe under genetic control ( her
itability).

Traitmust not have a significant negative
re lationship to other m portant pwduction and
quality traits

Trait must be econom ically mportant to
the producer

The follw ing traits are mportant quality
traits

(1) Color Ideal color in fresh pok is de
scribed as reddish pink Consumers object to
pork hat is either too pale or oo datkk Abnor
mally palemuscles quicky wm gray in the retail
display case and often undergo considerable
shrink resulting in econam ic losses during pro-
cessing and diy tasting products after cooking
Ex tran ely dark poik w ill generally have a shorter
shelf life because it is less acidic and herefore
supports bacterial grow th

Color can be m easured ob jectively using a
M inolta Chran aneter on the cut surface of the
lommuscle or other available muscle of he car
cass after the surface has been allowed to b loan.
Color may be expressed as M inolta ( nomal
range fran 17 - 33) orHunterL vales ( nor

m al range from 30 - 60). Lover vahes are dar
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ker and higher nunbers are paler lighter col
ored meat Consumers prefer medium 1o daker
o lored meat
Visual olor scores based on the NPPC
scale of 1 —6 may also be used to estmate cot
or NPPC valies are
1=Pale pinkish gray to whitg
2=G rayish pink
3=Reddish pink
4=Dark reddish pink
5=Pumplish red
6=Dark purmplish red
These visual olor scores correspond to
Hunterl valies(1=6F 2=55 3=49 4=
43 5=37% 6=31).
(2)W ater holding capacity or drip loss
W ater holding capacity is he ability of meat to
retain its water during cutting heating grind
ing and pressing This trait is of great concem
to the entire industiy since pork with poorwater
hoHing capacity orhigh drip loss doesnothold a
cure and results in reduced processing or cook
In addition

consun ers who are concemed about excessive

ing yiels it is objectionable to
purge and the product dries excessively during
woking W ater holding capacity is he anount
of exudate or moisture on the cut lon surface
and can be estmated using the Kautmann filter
papermethod A pre weighed piece of filter pa
per is placed on the cut surface of he loin and
allwed to absotb surface moisture The filter
paper is hen reveighed and the difference is the
amount ofm oisture taken up by the filler paper
Lover numbers indicate less moisure loss and
aremore desirable due to their association with
higher valie for all segnents of he industry.

A visual fimness score based on a smple
three point scale may also be used 1o evaluate
pork ( S=soft F= fim; VF=ver fim ). Rat

ings of fim and very fim are most desirab le

(3) Ultmate pH: A measurement that is
highly correlated to water holding capacity or
drip loss is pH or the acidity of the meat U I
mate pH ismeasured in the cooler24 hours after
slaughter by nserting a pH probe into the poik
muscle Lower pH values are related o greater
drip losses during further meat processing

H igher pH values are more desimable because

daker

and increased tendemess

they are associated with less drip loss
olor more fimness
of the loin chop-all positive attributes A loin
pH value of5 80 —5 85 or higher is genemnally
set as a desirable goal while numbers less than
3 60 -5 65 are generally considered to be un
desirable

valuesm ay exist values should be canpared to

Since variation in day to day plantpH

a plant standard or average for the day of evalua
tion

(4) mamuscular fat ( MF); This trait
may alo be called mabling or lipid content It
is estinated using laboratory analysis of total lip
id content of a loin muscle sanple Sane mar
bling is necessary for a jicy and flavorful
woked product Cooked pork withoutmarbling
is usually dry and less flavorful On the other
hand poik with laige anounts of m arbling sup-
plies excess calories and is visually ob jectionab le
to consuners Research resulls indicate a mint
mum of2 5% =3 5% MF isneeded fordesira
ble eating quality.

Visualmarb ling scores based on new NPPC
standards are also available M aibling scores
range from 1 — 10 and correspond to percent in
tranuscu lar lipid content Scores of 2 — 4 are
onside red desirable inm ost situations

(5) Instion tendemess Tendemess ism eas
ured in the laboratory by aUniversal TestingM a
chine using the star probe It is expressed in kg
of pressure needed to compress a cooked loin

sanple Less pressure ( lwer kg) meansmore
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tender cooked loin Consumer preference studies
indicate consuners are willing to pay more for
pork with lover instton tendemess valies

(6) Sensory panel scores T rained sensoty
panels are used to evaluate palatability often

expressed as tendemess juiciness chev mess

and flavor While hese traits are generally low
in heritability they do give an indication of the
traits that are mportant o consumers Sensoty
panel scores for tendemess and chev iness have a
strong corre lation with instron tendemess values
and juiciness scores have a strong relationsh ip

with intranuscular fat percentage

4 Intramuscular fat

4 1 Selection for ntramuscuklar fat
A smentioned previously emphasis placed
on lean fast grow ing pigs over the past decade
has contrbuted to a general declne in poik
quality Inferior quality problems cost the indus
ty an estimated $90 million annually'”, and

the incidence of pale soft and exudative

( PSE) poik has risen from 10 ¥o o 15 %
betveen 1996 and 2003"° ¥

has become mportant and has received more at

Fresh pork quality

ten tion as producers and processors try to meet
consum er demand for high quality nutritious
products M any different traits have been identi
fied as indicators of consumer acceptance of
fresh pork These include color fimness pH,
intrm uscu lar fat percentage (m atbling), water
hoding capacity tendemess juiciness and
flavor Each of these has been shown to be low
to m oderately heritable > * and 1o mpact con
sumer accep tance of fresh pork products How
ever measuring hese tmits in the live anmal
has been difficult

Intramuscu lar fat percentage is one of the
m eat quality traits which has he potential to be

) . 7-9
m easured on the live aninal’ ™", and has favor

able genetic correlations with many other meat

quality traits G reater anounts of MF have been

shovn to positively mpact sensory panel traits

such as tendemess juicness and flavor along

withm echanical measures of tendemess .

4 2 Prediction of ntranusculr fat
(MF)

Purebred Durocs (n=207) were used to
develop am odel to predict loin intran uscu lar fat
percentage (PMF) of he longissmusmuscle in
live pigd”. Purebred Dumcs were utilized in
this study because they are known to offer the u
nique canbination of positive attributes for not
onk grow th and perfomance but MF aswell
A dditionally

exists m MF measures wihin the Duroc breed

it has been shown that variation

A m nmum of four longitudinal real tine ultra
sound m ages were collected 7 an offm idline
acwss the 10" = 13" ribs on the live anmal u
sing an A loka 500V SSD ultrasound machine fit
ttdwith a3 SMHz 12 5 an linear army trans
ducer ( Commetrics M edical Systams e,
W allingford CT ). A tmined technician used
texture analysis sofware to interpret the m ages
and produce 10 mage paraneters Back fat and
loin muscle area were measured fran a cross
sectional m age at the 10" rih A fier harvesd a
slice frm the 10" — 11" rib loin interface was
used to detem ine carcass loin intran uscular fat
percentage (CMF ) using the method of Bligh
and Dyet ",

Themodel o predict bin mtramuscu lar fat
percentage w as deve loped using lnear regression
analysiswith CMF as the dependent variable
Initial off test

weight

independent variables were
live anmal ultrasonic 10" rib backft
and loinmuscle area and he 10 mage parane
ters Independent variables were removed indi
vidually until all variab les remaining were signif

icant (P<<Q 05). The final prediction model
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inclided live anin al ultrasound backfat and five
mage paran elers

Multiple coefficient of detem nation (R*)
and otmean square error (RMSE) forthe pre
diction model were Q. 32 and 1 02%,
tively A n independent data set of Duroc (n=
331) and Yorkshire (7= 288) pigs from wo
rep lications of the N ational Potk Board s G enet

respee

ics of Lean E fficiency Project were used formod-
el validation The product manent corre lation
and rank comelation coefficients betveen PMF
and CMFwere Q 60 and O 56 respectively m
the Duroc population Durc pigs provided the
best validation of the model This demonstrates
that real tme ultrasound mage analysis can be
used to predict ntranuscu lar fat percentage in
live svine
4 3 Selection for ncreased M F

A selection project to increase intramuscr
lar fat percentage using reat tin e ultrasound was
mitiated at the Bilsland M enorial Sw ne B reed-
ng Fam at lova State University in 1998 The
projectwas started by purchasing 40 Dumnc gilts
from M idwest breeders Two generations of ran
dan m ating using Durc boars available at re
gional boar studs were used to expand the popu
lation and to ensure hat the population repre
sented the genetic variability that was currently
availab le in the Duroc breed A base popu lation
of 56 litterswas pwduced n 2000 A tweaning
wo boars in each litterwere randan ly selected
to ran ain boars and all other boars in the litter
were castrated At an average weight of approxi
mately 114 kg pigs were ultrasonically evalua
ted w ith an A loka 500V SSD u ltrasound machine
formeasurement of 10" rib offm idline backfat
depth and lommuscle area A minmun of four
longitudinal mages were cllected 7 an offm id-
line across the 10" — 13" ribs Predicied MF

was detem ined by the method described in New-

ocom etai9].

All barrows within each litter meeting the
m ininum weight requirement (= 98 kg) were
harvested 5 days after scanning If no barrow s
were available a randomly chosen giltwas har
vested A fter havest a slice of he longissmus
muscle fran the 10" —= 11" rib inte face was an
alyzed for carcass M F as previously described
" I otal 379 pigs were scanned and 141
pigs hawested in the base population

Frm the litters produced littem ate pairs
of gilts were randan ly chosen to produce the
next generaton One gilt n each lite mate pair
was assigned to the select line and the ran aining
lite mate was assigned to he control line Lit
temate gilts across both lines were mated to the
sane boar (via natral mating or artificial in
sam ination) to maintain genetic ties between the
lines for production of generaton L. A total of
24 sires from 14 sire fanilies were used to pro
duce 50 contwol and 45 select line litters At
weaning wo boars in each litterwere random k
selected to ram ain boars and all other boars in
the litterwere castrated W hen generation 1 ant
m als reached an average of 114 kg pigs were
scanned and harvested accodding to the protocol
previously described In total 324 and 283 pigs
from the control and select lines regpectively
were scanned A ftotal of 148 pigs (87 contwol
and 61 select) fran G eneration 1 were harvested

Breeding valies were estinated for predie
ted and carcass MF by fitting a we trait anin al
model and the
MATVEC "',

ances were estmaled using predicted and car

full relationship matrix i

Genetic and environmental vart

cass MF values fran the 289 pigs harvested u
sing the follow ngmodel y = Xb + Za + Hd
+ B + ¢ where y = the vector of obsewva
tions b = the vector of fixed effects ( scan con

temporary group hawest contemporaly group
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and sex), a = the vecior of randan additive ge
netic effect which includes he numerator rela
tionship matrix anong anmaly d = the vector
of common litter effects which is assumed to be
uncorre lated with the randan anmal effects B3
= covariate of off testweight and e = the vee
tor of residuals The incidence matrices re lating
obsewations to fixed mandan anmal and can-
mon littereflectsare XX Z andH, regpectively.
Se lection was based on EBV for carcass
MFE.  In the select line the 10 boars and 75
gilts with the highest EBV were selected To
m ini ze inbreeding nomore than wo boars per
selection of fulsib

boars was not pemitled and nomore than four

sire fan ily were selected

gilts per litterwere selected In the control line
one boar fram each of the 14 sire fan ilies and 50
gilts representing all 14 sire fanilies were ran
dan ly selected Anmals wihin each line were
randan ly mated to produce generation 2 but
m atings w ere designed to contiol inbreed ing and
ensure several litters fiom each selected boar

In generation 2 56 select and 36 contiol
line litters were produced At weaning three
boars in each select litler and wo boars in each
oon tol litter were randan § selected to ram ain
boars and all other boars in the litterwere cas
trated W hen generation 2 anm als reached an
average of 114 kg pigs were scanned and har
vested according to the protocol previously de
scrbed A total of 614 pigs were scanned and
103 pigs fiom generation 2 were harvested The
genetic evaluation described above was per
fomed tom ake selections

In generation 3 54 select and 38 contiol
line litlers were produced At weaning three
boars n each select litter and aminmum of six
boars in each contrwol sire group were random ly
selected to ran ain boars and all otherboars were

castrated  Pigs were again scanned and hawes

ted according to the pmwtocol previousl de
scrbed Fran Generation 3 a total of 626 pigs
were scanned and 145 pigs were hawested for
carcass evaluation

Afier three generations of selection a total
0of 217 contol line and 182 select line pigs have
been harvested Least squaresmeans for carcass
and quality traits were estmated using PROC
M IXED in SAS wih amodel that inc hded fixed
effects of line generation hawest group w ith in
generation sex and a linear covariate for car
cassweight Sire and dan within line were ran

dan effects in them odel Results fran this anal

ysis are presented in Tab 2 Pigs in the select
line had more (P < Q 01) MF (3 94% vs
3 400)

line Differences between the lines for Hunter

than pigs evahated fran the control

L~ color M inolia reflectance and ultm ate pH
Contwol pigs had signifi
cantly less tenth rib backfat (20 1mm vs 22 1
mm ) and significanty more loin muscle area

(43 3 an’ vs 41 2 ).
for control line pigs to have less last rib backfat

were not significant

There was a trend

but the difference was not significant

Tah 2 Carcass and quality data fran p gs harves
ted n three generations from a selection

project for ntramuscuhr fat n Duroc

v ine n=399

trait contol sekct P>F

tenth rb backfat mm 20 1 221 < Q 001
last 1ib backfat/nm 23 6 24 9 N. S

loinmuscle area /m’ 43 3 412 < Q001

intmuscular fat /6 3. 40 394 < Q01
hunerl cobr 48 7 49 4 N. S
m no lia reflectance 23 9 24 5 N. S
ultmae H 5 82 3 82 N. S

Table 3 gives the results for the 626 pigs
scanned in Generation 3 The average breeding
value for MF for select line pigs after three gen
erations of selection was Q 81% compared to —

0 02% for contwl line pigs Line comparisons
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for STAGES backfat loin muscle area and ter
m mnal sire index ( STAGES 2004) indicated a
significan t advantage for control line pigs cam-
pared to pigs in the select lme Contwol line pigs
ako had an advantage in days to 114 kg ( 176 5
vs 180 9), but the difference w as not significant

Tab 3 EBV for ntranuscular fat and STAGE Sa
data for Generation 3 pigs fran a selection

project for ntramuscubhr fit n Duroc

sv ine n=~626
trait contw| select P >F
EBV for intran uscular
-0. 02 0. 81 <<Q 000 1
fat 24
stages data’
176 5 180 9 N. S
days to 114 kg
backfat fmm 18 3 206 <<Q 001
loin muscle ara fm’> 43 0 409 <0 05
Tem inal Sire ndex 111 3 101 2 <<Q 000 1

1)htp /#ww. ansc purdue edu /stages /

5 Conclusions

A fier three generations of selection for MF
using real tme ultrasound n an lova State Unt
versity study the average EBV for select lne
pigs is O 83 greater han for con twol line p igs
Selection for MF has

sligh tly more backfat and less loin muscle area

hovever resulted in
and a trend tovard more days to 114 kg in the
select line canpared to the contio]l line Carcass
evaluation of a sample of pigs fran each litter in-
dicated a smilar ncrease in M E increase in
backfat and reduction in loin muscle area for
select lne pigs No differences were found for
HunterL clr M inolta reflectancs and ulti

m ate pH.

Real tme ultasound has been and will

continue to be one of the most mportant tools
in enhancing genetic mprovement in the U. S

Recent advancements in the technobgy have al
lowed ultrasound to be used in evaluating ntra
muscular fat in live anmmals Togetherw ith oher

genetic mprovement tools. ultrasound technole-

gy w ill offer seedstock producers the opportunity
to select for mproved M F in potential breeding
stock rep lacements and hence speed genetic pro-

gress for he mprovement of his trait
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