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Pigmeat which is pale, soft and exudes large amounts of fluid (PSE) is a 
?°Jor problem in many countries. Meat of this type is particularly unsuitable 
0r processing. The susceptibility of a carcass to PSE can be assessed by 
Measuring the pH value in the lumbar region of the longissimus dorsi muscle at 

minutes post-mortem (pH-|). It is an index of the rate of post-mortem 
Anaerobic glycolysis and is related to the characteristics of the fresh meat. 
n general, when the pH, value is low, the meat will tend to be pale, soft and 
WQtery to various extents.

Since October 1970, the measurement of pH, has been included in the 
n°tional pig testing procedure in Ireland, and it has been recorded on all 
slaughtered pigs, i.e. castrates, females and culled boars. A total of 2775 
Px9 records, including the progeny of 129 Landrace and 126 Large White boars, 
rom two test stations spanning two years (1971 and 1972) were available for 
his investigation. The effect of breed, station, sex and season on pH, was 
investigated. The heritability of pH, and its genetic correlation with other 
Performance characteristics were determined within each breed.

Landrace pigs had significantly lower values than Large White pigs, indi- 
cating a greater susceptibility to PSE in the former. There was no significant 
ifference between the values for boars, castrates and females. There were 

barked differences from month to month, but no definite seasonal pattern was 
Present nor was there any apparent long-term trend.

Wk- heritability for the Landrace breed was higher than that for the Large
hite breed and both values indicate that pH^ would respond to selection. The 
9enetic correlations between pHj and daily gain, food conversion efficiency and 
Pockfat (two measurements) were for the most part low and the standard errors 
relatively high, indicating that there was no strong relationship between pH, 
Qnd these performance characteristics.

Les viandes de porc qui se caractérisé par une affection dénommée "myopa­
thie exudative et dépigmentaire" (PSE) est une problème dans beaucoup de pays.
Le rendement technologique de ce type de viande est mauvais. On peut évalué 
la sensibilité d'une carcasse a cette affection par mesurer le pH au niveau de 
la region lombaire du muscle longissimus dorsi, 45 minutes apres l'abattage 
(pH,). C'est un indice du taux de glycogénolyse anaerobique post-mortem, qui 
est lie' aux caractéristiques de la viande crue. En general, quand le pH, est 
peu élevé, la viande se dirigera vers une exudation abondante une coloration 
insuffisante.

Depuis octobre 1970, le mesure de pH^ étaient compris dans la méthode de 
contrôle chez les stations de 'testage'en Irlande; on a mesuré tous les porcs 
abattus, c'est à dire, les males castrés, les femelles et les jeunes verrats 
non-choisis. On a utilise' les données de 2775 porcs de deux stations, y compris 
les descendences de 129 verrats de la race Landrace et de 126 verrats de la race 
Large White; les données sont receuillies de 1971 à 1972 inclusif. Les effets 
de race, station, sexe et saison sont estimé”. L'heritabilité de pH^ et ses 
corrélations génétiques avec les autres caractères dé performance, sont calculé 
en chaque race.

Les porcs de la race Landrace avaient des pH^ plus bas que les porcs de la 
race Large White, indiquant que la première est plus sensible à PSE. Il n'y 
avait pas une différence significative entre les moyennes des verrats, des mâles 
castrés et des femelles. Les différences d'un mois à l'autre étaient hautement 
significatives, mais il n'y avait pas des différences definies de saison.

L'heritabilité de pH^ dans la race Landrace était plus élevé que celui dans 
la race Large White, et ces résultats pour les deux races ont indiqué que pH, 
répondrait à la sélection. Les corrélations génétiques entre pH, et gain moyen 
quotidien, indice de consommation, épaisseur du lard (quatre mesures) étaient 
en général, basses et les erreur - types relativement éleve's, indiquant qu'il 
n'y avait pas une relation forte entre pH^ et les autres caractères.
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Schweinefleisch, das hell, weich und grosse Mengen von Flüssigkeit (PSE) hat, 
ist in vielen Ländern ein grosses Problem. Fleisch dieser Art ist besonders 
ungeeignet zur Verarbeitung. Die Empfänglichkeit eines Kadavers zu PSE kann 
Qxiert werden durch Messung des pH Wertes in der Lendengegend des longissimus 
aorsi Muskels bei 45 Minuten Leichenöffnung (pH,). Es ist ein Zeichen des 

ssstabes von Leicheniffnung anaerobic glycolysis und ist verknüpft mit den 
Eigentümlichkeiten des frischen Fleisches. Wenn der pH, Wert niedrig ist,
°ei9t das Fleisch im allgemeinen dazu, hell, weich und wässerig in den 
verschiedensten Graden zu sein.

Seit Oktober 1970 ist die Messung von pH, in den nationalen Schweineversuchs­
verfahren eingeschlossen und es ist bei allen geschlachteten Schweinen, d.h. 
Kastrierten, weiblichen und ausgesuchten Ebern registriert worden. Eine 
esamtzahl von 2775 Schweineregistrierungen einsch. der Jungen von 129 Landrace 

und 126 grossen weissen Ebern waren von zwei Versuchsstationen für eine Zeit­
spanne von 2 Jahren für diese Untersuchung verfügbar. Der Effekt von Rasse, 
ufenthaltsort, Geschlecht und Saison an pH, wurde untersucht. Die Vererblich- 
eit von pH, und seiner genetischen Abhängigkeit mit anderen auftretenden 

Eigentümlichkeiten wurden in jeder Rasse festgestellt.

Landrace Schweine hatten bedeutend niedrigere Werte als grosse weisse Schweine, 
was eine grossere Empfänglichkeit zu PSE in den ersteren beweist. Bedeutsame 
Unterschiede in den Werten von Ebern, kastrierten und weiblichen Schweinen 
bestanden nicht. Bemerkliche Unterschiede wurden von Monat zu Monat festge­
stellt, aber weder eine bestimmte Soisonschoblone noch eine sichtbare Zeit- 
Sponnen-Erscheinung konnten bemerkt werden.

ĵ ie Vererblichkeit für die Landrace Rasse war höher als für die grosse weisse 
asse und beide Werte zeigen an, dass pH, bei Zuchtwahl reagieren wurde. Die 
genetische Abhängigkeiten zwischen pH, und täglicher Zunahme, Futtemutz- 
leistung und Rückenfett (4 Messungen) waren zum grössten Teil niedrigund die 
formalen Abweichungen relativ hoch, damit anzeigend, dass eine starke 
Verbindung zwischen pHj und diesen auftretenden Merkmalen nicht bestand.

;iAGr.."..LCT3Fi?:,.0gTL XA^.CTBA :-fl-IGA B CBi/IHbflX

n.MOKrflOKlIHH M ÜX.B.MaKJIOKJIMH'
p

:4HCTMTyT CejibCKOxoH.'cTBa WpjiaHiiMM M Xa^enpa npeaKJiMHimecKMx 
JeTepwHapHbix :ayK, T p h h m t m  Können*, Hy6nnH.

Eojibaioií npo<5/ieMo£ bo mhothx CTpaHax HBJineTCH CBvtHMHa, 
6nen.Ha.fi, MHrKaa vi BunenniomaH Conbwue Konvmect b s  

:j¡h co TaKoro pona MCKmcMMTenbHO nenpnronno nnH nepepao'oTKM. 
3ocnp/MM<4MBOCTb Tyiun k m oxho oueHMTb onpeneneHweM pH OKOJIO 

' ?pea M11H. nocne y(5oH pH^ . 3maBennmiHa 
HB/iHeTCH noKa3aTeneM c k o po c tk nocney(5o¿iHoro anaapoCÍHoro 
rjiHKOJiH3a, H o th oc m tc h k xapaKTepMCTMKaM CBexero MHca. i300CJme
rOBOpn , npw HH3 KO*Í pH, MHCO C KJlOHHéTCH CblTb ÓneMHU, MHTKMM M 
bojihhhctum no pa3HUM CTeneHHm .

C OKTHÉpH I970r. onpene/ieHwe pH BKmouanocb b Haponnyio 
cHCTeMy HcnwTaHMíí CBHHe*i$ n 3aperncTpnp0BaH0 no OTHouieHwio ko 
BCeM yCo.ÍHHUM CBUHbHM - T.e. KaCTpaTaM, CBHHbHM M XpHK3M . ÜJ1H 
Harnero accnenoBaHHH mu KMenM naHHbie o 2?1;5 CBMHbnx (BKnioqaH 
noTOMKOB I?v JlaHApac vi I. b KpynHUx benux ) ot nByx MccnenoBaTenb- 
hux CTaHUHvu BnwHHMe noponu, MecTonojioxeHHH, nona n ce30Ha Ha 
p;. nccnenoBanocb.Onpenenn.nocb HacnencTBeH H ocTb p H j h ero rew eT - 

MMecKoe OTHonjeHHe k npyrnM noKa3aTejiHM nnH Kaxnon noponu.
BejiimuHbi nn« JlaHnpac 6unn anaMHTenbHO Hwxe KpynHhix Eenux, 

yK83uB8H Ha tfonbuiy» BOcnpHMMMHBOCTb nepBux K EMB. HHKaKOM 
3 fiawHTenbHO/ p a3Hnuu M ^xny x p h k g m m , KacTpaTaMM hjih c b h hb h mh He 
Cuno. bunvi 3aMeTHue exeMecH^Hue KoneCaHHH, ho hm onpeneneHHoñ 
c e 30HH0 »í MonenM hh hbhoí,í nanbHenuie.^ TeHneHunM He noHBM nocb.

HacnencTBeHHocTb noponu JlaHApac npeBumana KpynHyio Eejiyio, a 
o6e BeniiwHHU yKa3UBaeT Ha b o s m o x h o c t b, <ito pHt 6yneT pearnpoBaTb 
k cmctem e B-:6opa. FeHeTiíqecKiie cooTHomeHMH Méxcny pHT m exe- 
nHeBHUM npHBecoM, 3$íeKTMBHOCTbio mnuenpeo6pa3oBaHmh A íunnKOM 
(jiBa M3MepeHMH)rjiaBHUM o6pa30M OKasanncb h m3k h m h , a HopManbHan 
norpemiíocTb OTHOCHTenbHo b uc ok o.'Í, hto yKaswBaeT Ha OTCyTCBHe 
3Ha«iMTeJibHoro cooTHouieHHn uexny pH, m BuuieynoMHHyTUMM 
xapaKTepucTHKami • ' 1
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Pigmeat which is pale, soft ond exudes large amounts of fluid (PSE) is a 
major problem in many countries. Meat of this type is particularly unsuitable 
for processing. Certain breeds of pigs, e.g. the Pietrain, the Belgian Land- 
race and the Poland China, have a particularly high incidence of the condition. 
There is a widespread feeling that pale, soft exudative (PSE) muscle is more 
likely to develop in the lean, rapidly growing type of pig than in others. Meat 
colour is used as an indicator of this aspect of meat quality, and it has been 
shown to be moderately heritable in several breeds (Pease and Smith, 1965; 
Jensen et al. 1967; Moen et al. 1970; Staun, 1972).

The susceptibility of a carcass to PSE can also be assessed by measuring 
the pH value in the lumbar region of the longissimus dorsi muscle at 45 minutes 
post-mortem. It is an index of the rate of post-mortem anaerobic glycolysis 
and is related to the characteristics of the fresh meat. In general, when the 
pH, value is below 6.0 the meat will be pale, soft and watery to various 
extents; when it is below 5.6 it will be severely affected. Jonsson et al, 
1971, found the heritability of pH] to be 0.32 in Danish Landrace pigs.

The objectives of this study were to investigate some of the factors 
influencing pH, and to determine its heritability in Irish Landrace and Large 
White pigs, as well as its genetic relationship to other economically important 
characteristics.

performance traits. However there was a noticeable lack of agreement between 
the same correlations for the two breeds. In Large White, f<?r food conversion 
efficiency and the four backfat measurements there were favourable correlations 
with pH., whilst the opposite was true in the case of the Landrace pigs. This 
might indicate real differences in the two populations due to varying amounts 
of selection in the recent development of the breeds. The genetic correlations 
between pH] and the carcass traits which were measured only on gilts and 
castrates, i.e. length, eye muscle area, grade, weight of shoulder, weight of 
mid-back and weight of gommon, are also given in Toble 2. Because these 
estimates are based on only about two-thirds of the data, the standard errors 
are large. Not forgetting the limited interpretation that can be placed on 
these estimates, it is interesting to note the low correlations between pH] and 
eye muscle area, indicating that there is no antagonism between meatiness and 
quolity in these breeds. On the other hand, Jonsson et al. 1971, reported a 
negative genetic correlation between eye muscle area and meat colour (-0.29) in 
Danish Landrace pigs, and suggested that it was brought about by the recent 
selection for meat content in that breed.

Estimates of Expected Breeding Values (Cunningham, 1965) i.e. predicted 
average of all future progeny, for pH,, were calculated for all sires which had 
recorded progeny from at least two different sows. The actual number of 
progeny per sire ranged from 4 to 48 (overage 9.4). The distribution of 
breeding values in both years for the 124 Landroce and 122 Large White sires 
are plotted in Figure 1. The generally lower level of pH] in the Landrace 
breed is further illustrated in this diagram.

No significant difference in the pH] means between the five groups of pigs 
classified according to leg condition, were found in either breed, as shown in 
Table 3, indicating that no relationship exists between these two problems.

The influence of sires of different geographical origin is shown in 
Table 4. Importations from Great Britain do not appear to have influenced the 
level of pH]. Norwegian pigs, from the international trial, where both parents 
were imported, had somewhat lower pH] values than Irish bred pigs. Descendants 
from Swedish importations also had lower pH] values generally speaking, 
although the numbers involved were relatively small.

In conclusion, these results indicate that (1) there is a distinct breed 
difference in pH], the average being lower in the Landrace breed, (2) pH] is 
moderately heritable in both breeds, and (3) whilst there are no seriously 
unfavourable relationships between pH] ond other economically important traits, 
there appears to be some evidence of breed differences in the genetic 
correlation values. The magnitude of the heritabilities indicate that this 
aspect of meet quolity will respond to selection, and should be therefore taken 
into account in a breeding programme.

MATERIALS AM) METHODS

Since October 1970, the measurement of pH] has been included in the 
national pig testing procedure in this country, and it has been recorded on all 
slaughtered pigs, i.e. castrates, females and culled boars. A total of 2775 
pig records from the two test stations spanning two years (1971 and 1972) were 
available for this investigation. pH] was measured on both the left and right 
side of each carcass, and the average of the two readings was used in this 
study.

Variance analyses were carried out separately on each year's data to 
investigate the effect of breed, station, sex and season on pH], The herita­
bility of pH] and its genetic correlation to other performance characteristics 
were determined on the pooled data for each breed. The relationship between 
leg weakness and meat quality was investigated in the boar pigs, as they were 
classified for leg condition from 1 (indicating soundness) down to 5 (severe 
leg weakness).

The influence of recent importations of pigs into this country was assessed 
by classifying the pigs according to the origin of their sires, i.e. Irish bred 
or imported.

RESULTS AND DISCUSSION

The mean pH] value for each breed as well as the means for stations and 
sexes in each year are given in Table 1. Landrace pigs had significantly lower 
pH] values than Large White pigs in both years, indicating a greater suscepti­
bility to PSE in the former. The percentages of pH] values below 6.0 were 19# 
and 11# in the Landrace and Large White pigs respectively over the 2 year's 
data.

A significant difference between test station means was found in one year 
only; Cork had a lower average value than Thorndale in 1972. No significant 
difference was found between boar, castrate and gilt pigs in either year.
While marked monthly variation was found, no definite seasonal pattern was 
present, nor was there any apparent long-term trend. The short-term fluctua­
tions are most likely due to varying slaughter conditions at the bacon factories. \

The heritability of pH], calculated on the pooled data for each breed, 
including sires which had progeny from at least two dams, are shown in Table 2.
The higher value for the Landrace breed, although consistent over both years, 
was not in fact significantly different from the value for the Large White 
breed. The heritabilities found in the current study are of the same order as 
that quoted by Jonsson et al. 1971.

The genetic correlations between oH] and daily gain, food conversion 
efficiency and backfat (4 measurements) are also shown in Table 2. For the 
most part, these correlations are low and the standard errors are relatively 
high, indicating that there is no strong relationship between pH] and these

TABLE 1. Mean pH] values with standard errors for pigs classified by 

breed, station ond sex

1 9 7 1 1 9 7 2
No. of 
pigs

pH, + S.E. No. of 
pigs

pH] + S.E.

Breed

Landrace 599 6.28 + .03 874 6.33 + .03

Large White 555 6.43 + .03 747 6.43 + .03

Station

Thorndale 516 6.33 + .03 780 6.47 + .03

Cork 638 6.36 + .03 841 6.29 + .03

Sex

Boar 617 6.37 + .03 896 6.39 + .03

Castrate 261 6.35 + .04 329 6.40 + .04

Gilt 276 6.34 + .03 396 6.36 + .03




