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ANALYSIS OF GROWTILI AND CARCASE MEASUREMENTS OF BACONERS.

For several vears systematic feeding trials have been conducted with
bacon pigs by officers of the Department of Agriculiure =t two of
the Agricultural Schools, Cedara and Potchefstroom. le main
objects of these trials were to investigate the suitabili*v of different
breeds of pigs and their crosses, when fed different b: need rations,
for the production of first grade bacon carcases. Bach separate trial
was reported on by the officer who was in charge and in 1930, Romyn
and others issued a report on all the trials completed at that time.
These trials showed clearly that some Dbreeds and crosses (Middle
White and Berkshire) were unsuitable for bacon production.  Since
1928 the work was concentrated oun the following three breeds and
their crosses: Large White, Large Black, and Tamworth., A large
nuwinber of rations have heen tested out since 1928, and the resulis
indicated that with the balanced rations used the effect on the type
of the carcases was not great. Different rations had influence on the
rate of guin, thickness of back fat, and the firmness of the fat, and so
indirectly muay have influenced some of the carcase measurements.
When the results of the different sows and boars were grouped 1t was
found that the differences within a breed between different individuals,
were much greater than the differences between crosses or between the
ations that were used.  Since the influence of the rations on the
cavcase measurements were relatively small and all being balanced
and the pigs not being starved, no attention will be given to these
factors in the present analysis of the data.

The object of this paper 1s to make a study of the growth of the
baconers that were used and their carcase measurements and how
these vary under different conditions such as size, degree of fatness,
ete. The tmportance of having such data is, that when standards are
to be drawn up when pig recording, for instance, is started, there Is
something definite on which they can be based.  The same applies
for standards which will he necessary when  Utility (lasses ”" at
shows are started.  When bacon factories start paving out on quality
basis for bacon pigs. such rvesulis will enable them to Dbase their
prices on scientific information. Hansson (1927) and Schmidt and
others (1929) have made analysis of pigs recorded and fested out and
their findings have been of much value, not only in the proper
selection of the breeding animals, for which purpose recording and
testing have been started in the first instance, but also for drawing
up standards for shows aund as information for the bacon factories
when payving out on quality. In England | Davidson (1930, k-
ham (1929) and Menzies Kitchen (1930), Hammond (1922)] re-
searchers have made analyses of data, and from the information
obtained standards have been drawn up.

One cannot, however, just adopt standards of another country
where different conditions exist.  Danish standards, for instance,
would be unsuitable for South Africa and would not serve their
purpose at all, since the largest percentage of pigs slaughtered in this
country would not conform to them. It would be more an ideal to
strive at than a standard. It 1s, therefore, onlv hy analyvsing such
malerial obtained from animals of about the average type in the
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country trom which suitable standards could be drawn up, so that
most of the animals killed could conform to them. As there ix im-
provement in the country these standards could bhe gradually raised.
Since no outstanding breeding animuals were used in these trials, it
is reckoned that standards based on the results ebtained will not be
too =evere.

Another very important aspect of such o statistical analvsis of
data that have accumulated during several vears, 1= that even when
resulis are not conclusive, one can get very useful imformation as
regards 1he lines on which future investigations could be conducted.
Much unnecessary work can therefore be eliminated beforehand, and
the investigator knows just what to look for. Thiz enables one also
to avold certain pitfalls since one knows already the influence and
effect of certain conditions.

. M2 ERIAI

In the present paper an analysis is made of the growth and
carcase measurements of 450-350 baconers of the Large White x
Large Black (sow) and Tamworth x Large Black (sow) crosses. All
the baconers were bred and fed at the two Aericultural Schools, Pot-
chefstroom and Cedara.

Before 1929 no weights were taken of the pigs before they were
weaned, but the pigs were regularly weilghed after they were put in
the different feeding irials.  Towards the end of 1929 we started
taking the birth weights of the pigs and at 4, 6, 3, and 9 wecks of
age and after weaning (which took place at 8 weeks) asx was done
previously.  When the pigs had reached weights of 190 10 210 b, on
the farm they were despatched to the Farmers’ Co-operative Bacon
Factory, Estcourt. Natal. They were weighed before {rucking aund
again immediately after beimg unloaded at the factory,  Cedara is
62 miles from Estcourt and Potchefstroom 415 miles.  Those sent
from Cedara were not watered or fed en route but those sent from
Potchefstroom received water and some whole maize.

After the carcases had been dressed and the weightls tuken, each
carcase was measured (the same side of each carcase) by the officer
responsible for the particular irial.  After that each cuvcase was
egraded by the manager of the of the factory, Mr. Welsh, and the
officer.  The carcases were classified into Nos. 1 and 2 Lean
Sizable 70 Nos. 1 and 2 Mediwn 770 "¢ 1at 770 and F Overfat 7
egrades. The following desceription of the grades was given by Rouvn
and others (19307 : —

= The No. 1 Lean Sizable " vepresents the {ype of side most 1n
demand on the London market.  Though well finished thix type of
carease has the thinnest laver of back fat of all grades. Tt should
also show cood guality.

A No.o 1 Medium 7 sutts the north of England trade, but doex
not command a ready sale on the London market. This type of carcase
is thicker in back fat than the No. 1 * Lean Sizable . In other
tespects they are similar,
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ANALYSTS OF GROWTIT AND CARCASE MEASTREMENTS OF BACONERS.

““Mhe No. 2 ° Lean Sizable " and No. 2 * Medium * =i 5 repre-
sent types similar to their respective No. 175, but lack somewhat in
quality.

““The No. 1 “Fat ' or * Stout " carcase is between the No. 1
 Medium 7 and © Overfat 7 in thickness of back fat. This tyvpe of
arcase 1s becoming more and more undesirable as the demand for
leun bacon increases. These carcases should also show good quality.

““The © Overfat 7 is self explanatory. Bacon 1s not made from
this grade of side ”’

In the present perar we propose working only with the followin
4 : T 1 1 g 1'h "7 3 :
four main groups. _ e Nos. 1 ““ Lean Sizable  an ¢ Medium

- o 3 ~ SIN1 3 3 ¢ : 35
remain as they are. The Nos. 2 °* Tean Sizable 77 and *° Medium 7
fall in a class which will be known as ** Inferior ™, and the the
CStout 7 and *t Overfat 77 carcases will all he put together and form
an *° Overfat 7 elass.

o
=
bR

Pavticulurs of some of the weights and measurements that were
taken are given bhelow :—

The dressed weight consists of the fwo sides with the head, feet,
leaf fat, kidnexvs, and blade bones still on and which will be removed
hefore the sides go into the cure.  After the sides had heen cured
and smoked, the same side of every plg was again weighed. The

shoulder was then cut off hetween the third and fourth ribs and also
welglied.

The length was taken from the front edge of the aitch bone to the
front edge of the first rib. The thickness of the back tat was taken
at the thickest (shoulder} and thinnest (loin) parts and two measure-
ments were taken over the ham. These measurements were then
averaged. The depth of the side wuas obtained by measuring the
depth behind the shoulder and at the flank on the outside and these
were averaged. The cireumference of the ham was tuken where it
was the greatest.

No measurements were made of the thickness of the belly, but
it was judged by eve and points awarded. This was also done with
the marbling of the cured sides and which were judged after the
shoulders had Deen cut off. DPoints were awarded as follows: A
perfect score=10 points, very good=9, good & egood medinm 7,
mediunm -6, and poor=>5.

All the weights were taken n pounds and the measurements in
inches.

Before the measurements were taken or the grading done, samples
of the hack fat from one side of each carcase were taken, chopped up
and rendered at the factory at a constant temperature of 1100 (',
The rendered fat samples were then despaiched to the Chemical Divi-
ston, Pretoria, where the refractive indices were determined under the
supervision of Mr. Van Wk, The refractive indjces are given at

400 C.
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I1l. ANAL)
Part A.—GrOWTH.
1. Preweaning Results.

Since the data collected of the pigs before they were weaned,
are limited, no detailed analysis is possible. Some of the averaged
results will therefore only be given.

Tor 39 farrowings the average gestation period was 113-7 days
for Large Black and Targe White sows, This is nearly  day less
than found by Carmichael and Rice (1920), their figure being 1146
days for 7 different breeds. Of the 39 farrowings the shortest
gestation period was 105 days and the longest 118 days, 77 per cent.,
however, being from 112 to 115 days.

The average birth weight of 494 pigs born alive was 2-89 1b.
There were 271 males and 223 females and their birth weights were
2-99 1b. and 2-78 lb. respectively. 8:6 per cent. and 83 per cent.
of the males and females respectively, were born dead. When the
pigs are grouped according to the number born per litter, then there

is a continuous decrease in the birth weights of both sexes as shown
in table 1: —

Tapre 1.—DBurth Weights of Pigs.

Litter Size. 6-8. 9-11. 12-14, 15-17.
SeX. v M. F. M. F. M. F. M. I.
No. of pigs....cvvvuiin... 38 26 108 103 79 64 22 20
Average weight, Tb........... 351|317 | 308|275 | 269 267|234 ‘ 221

Carmichael and Rice (1920) found the same, but the birth
weight of the males (2-59 1b.) was only -08 1b. more than that of
the females (2-51 1b.). Litters of less than 8 pigs at birth were
heavier (2.67 1b) than the average for all the pigs (2-55 1b. for
5,188 pigs). The litters of more than 8 pigs at birth had an average
weight of 2-47 1b. Katon (1932) states that in the case of guinea
pigs litter size and length of gestation period determines more than
60 per cent. of the birth weight. Haines (1931), also working with
guinea pigs, found the same influence and also that mortality
increased with increase in litter size, and in the rahbit Hammond
{1925) states this to be the case also.

The birth weight being correlated with the later weights, as
shown by Katon (1932), and the mortality also being higher among
the lighter pigs [ Wenek (1931) and Haines (1931)], it is important
to strive at heavier pigs at birth. This, however, is not the only
factor to be considered since for economic pig production a sow
should not raise less than 8 pigs per litter, so that one should find
out what the optimum number is when these two factors are taken
together. The weight of the litter at 4 or 8 weeks of age is quite a
good indication, although the milk supply of the sow plays an
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important part. TFor commercial purposes, however, is is what
counts. In table 2 an indication is given of the influence of the litter
size on the total litter weight at 8 weeks of age.

Tapre 2.—Influence of Litter Size on ILitter W eu]ht at 8 Weeks

|
Litter Size. \ 6. | 7. ‘ 8. | 9. { 10. “ (. l 12, ‘ 13. ‘ 14. | 15. \ 16. | 17.
\ |
\ ‘ ‘ |
No. of litters. . 3 3 3 5 7 8 7 7 2 1 1 1
No. of pigs ! ‘
weaned. .. ... 14 20 20 34 56 59 63 63 18 6 9 12
No. of -
ed pos ceon. | 47 67167 68]80|7-4|9-0[90]90/60]90]/12:0
Total litter wt.
at 8 weeks, b, | 173 | 227 | 240 | 248 | 256 | 225 | 309 | 264 | 243 | 179 | 215 | 336

Although not quite consistent on account of the small number of
observations, there is nevertheless an increase at first with an increase
n litter size up to 12 pigs per litter, when the weights start
decreasing. Investigators working with much larger numbers have
found the same thing. The percentage weaned per litter decreased
with increase in litter size, but the decrease was found +~ he much
more rapid with litters of more than 12 pigs at birth. L (1929),
for 1nstance, got the following percentages: when all pigs born
(including those born dead) were taken, the average for all taken
together being 72 per cent. weaned. In litters of over 17 pigs, only
35 per cent. were weaned, 12 to 16 pigs, 60 per cent., and 8 to 11 pigs,
80 per cent., and those with less than 8 pigs, 85 pe] cent. Wenck’s
(1931) results also showed a very high mortality for litters above 13
pigs at birth, and he comes to the conclusion that one should strive at
8 to 12 pigs per litter with as high a weight at 4 weeks of age as
possible. Buchanan Smith (1930) reckous that the ideal litter size is
from 10 to 12 pigs at birth.

Of the pigs that were born alive, 81 per cent. of the males and
76 per cent. of the females were weaned. Whether the difference in
birth weight caused this difference is difficult to say. Under the same
conditions one would expect that more females would reach weaning
age than males. From Wenck’s (1931) and Jlaines’ (1931) investiga-
tions it seems quite likely that the difference in the percentage weaned
of the two sexes may have been influenced by the difference in birth
weight, since the mortality among the lighter pigs is higher than
among the heavier ones. Haines analvsmn the data of 30, 000 guinea
pigs, found that of those born alive 1 per cent. more ales than
females were raised to weaning.

The sows and the idividual pigs were only weighed at 1§ days
intervals after the pigs were 4 weeks old. No ddm are therefore
available of the loss of weight of the sows from farrowing up to 4
weeks after farrowing. Ifrom 4 to 8 weeks after farrowing the sows
lost on an average 27 lb. per sow. It also appears that the heavier
the total litter weight at weaning, the larger is the loss in weight of
the sow as indicated in table 3.
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TasLe 3.—ZLoss an Weight by the Sows before Weaning.

|

Total litter weight, H.......... l 180 | 200 l 220 | 240 | 260

\ 280 | 300 | 320 | 340
No. of sows..o.ovvvvii it 4 2 ‘ 6 8 10 ‘ 2 3 5

Loss in live weight, b.......... 8 9 \ 16 ‘ 30 | 30

Huszti (1930) regularly weighed 22  angalicza sows every 2
weeks after farrowing and he found that during the first 4 weeks the
sows lost 13:2 Kg. During the 5th week their weights remained
constant and from the Gth week started to gain in live weight, so
that at 9 weeks the total loss was 10-6 1] per sow. In the abstract
no litter weights are given, but the average daily gain of the pigs up
to weaning was only 128 gm. or -28 lb., whereas those under investiva-
tion gained -52 1b. The Mangalicza sows are probably poor mi  >rs
and therefore start gaining in weight at 5 weeks.

2. The Weights at Different Ages.

When pig recording is started then it is important to have a
standard growth curve by which to compare the pigs coming from all
parts of the country. As conditions differ so much in different
countries, the standard of one country may not he applicable to
another country. Iu table 4 and Diagram I the weights of pigs
are given at different ages up to 21 weeks of age. After that period
the quickest growers were killed, so that the average weights after
21 weeks of age will not be representative. For the sake of com-
parison the results of other investigators are also included.

DIAGRAM T.
Normal Gains of Baconers.
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TaBLE 4.—Weights in Ib. at Different Ages.

Age in Weeks.

\
Blrth‘\ 1 U 8 | o | 10|13 | 17 ‘zs 29, J 33
! \
L ol oo 1 | .
Murray. ... .. 289 — 155 231 [32:2 339 463 (62:0 | 91-3[128- 2‘ — [ [ —
Duckham.... | 2.5 [ 9-0 ‘140 21-0 '28.0 [33-0 39-0 [59-0 | 93-0129-0; 170 | 215 | 261
(1929)
Davidson. . .. “ — ‘ — J — \2040 290 '33-5 37-8 515 |74-0 ‘104 0] 139 | 179 | 225
(1930)
£ 30).. 7175 9!20‘1 30-6 ‘36»5 438 — | — — | — | — | —
| |
Schmidt. . ... - 41_\~(— — | — 74-8 1122152 8191 -4| — | —
(1929) ‘ ‘ r [
| | J f ‘

I'rom the above table 1t is seen that our figures agree well with
those of Duckham (1929) and which were used as the standard in the
Fast Anglican Pig Recording Scheme. Our birth weights are higher
than those of the others and also higher than the hmue obtained by
Carmichael and Rice (1920) which was 2-55 1b. Up to 15 weeks
Duckham’s curve is slightly below ours and after that slightly above.
Stahl’s (1930) results d() not show a big difference elther Those of
Schmidt (1929), which were obtained from the testing station,
are much higher than the rest. From the age of 10 weeks onwards,
Davidson’s (1930) figures are lower than the rest. He reckons that
Duckham’s figures are on the high side for Knglish conditions and
that too large a percentage of sows are consequently penalised. As
regards the weaning standard (8 weeks of age), the different figures
correspond well and fall round 30 1b. per pig. The upper linut, 1.e.,
the age when ready for bacon, however, show rather big differences.
Tt would appear that our curve should be taken as the standard and
only when 1t appears to be too high for the country should 1t be
lowered.

Individual Variability in Weight.—An analyses has been made
of the variability in the weights of the pigs at the different ages,
the weights of the barrows and gilts being kepl separately. The two
measures of variability, viz., the standard deviation (S.D.) and the
coeflicient of variability (C.V.), have been determined and the results
shown 1in table 5.

Tavry &.—Varability at Different Ages.

) | | | |
Age in Weeks. G Birth. } 4. \ 6. | & | 9 f 13. | 17. 21.
! | \
- T 7 T ] i ‘ |
. [No. of pigs...... | en \ 197 ‘ 194 | 193 63 ( 271 269 | 270
¢ ) Mean weights, b. ‘ 3-09 | 16-0 | 23-7 | 345 344 618 |92.1 |132.1
FSD, b -729 3 bZ 4-89 ‘ 9:0 | 7-78]20-25 | 31-24 | 4429
& {C.V., per cent.... ( 23-23 2065 | 26-1 | 2263 | 3276 33-91  33.53
s [ No. of pigs...... 223 | 164 | 161 ’ 157 69 | 211 } 210 | 210
%M‘Mean weights, 1o, [ 2:85 | 15-2 | 22:8 1 32.0 | 335 | 62:1 [903 |125-3
E18D, ... ‘808] 3-02 |\ 4-14 | 6-46  5-66 | 19-63 203 | 39.25
S | C.V., per cent.... | 27-87 | 19-83 | 182 | 20-18 | 16-89 | 31-61 | 32-45 | 31-32
=2 p ‘

37.
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Hammond (1932) discusses the findings of different investigators
as regards the difference in the coeflicient of variability of sexes.
Darwin coneluded that males were more variable and Hav Ellis
(1914) and Karl Pearson had a controversy as to whether man or
woman 1s the more variable. DPearson states that woman is slightly
more variable than man, while Kllis concludes that man is the more
variable. When no allowance is made for the rate of gain or the
difference in live weight, then the male (barrow) is more varii le
than the female (gilt) as shown in the present investigation.

T'o see the variability of the sexes at the different ages, when the
factor of difference in rate of gain had been eliminated, table 6 has
been prepared. The males and females have been divided into fast
(* gaining 1-5 1b. and above per pig per day), medium-fast (gaining
1-2to 1-49 1b. per pig per day), and slow (gaining 1-19 1b. and below
per pig per day) growers.

Tasre 6.—Variability of Fast, Medium-fast, and Slow Growers.

Average daily gain—1b... | 1-5 and above. 1:2-1-49. 1-19 and helow.
Age in weeks........... 13 \ 17 21 13 ‘ 17 21 ‘ 25 13 17 21 25 ‘ 29
| |

4 [No. of pigs......... 750075 0 75| 98 | 98 | 98 | 94 ) 97 97| 97| 95| 93
Td;{l Mean weight—1b.. 77-4/123-3[173-4| 65-2| 98-2'137-2/183-9| 46-9| 64-7| 90-3{120-01162-2
S 1S D—Ih... . ... 17-6] 24-3| 28-3; 18-8| 26-2 26-6| 24-1 10-7| 15-7| 19-7] 26-4 31-0

[CV. 22-7 19-6| 16-3| 28-8, 26- 6‘ 19-4 13-1) 22-9| 24-2| 21-8] 21-9| 19-1
% (No. of pigs......... 40 40 40 76 76 76 64 95 94 94 94 91
'-;3<'M an V\elght—fﬁ 77-5'119-8/168-8] 70-2'103-5/144-11187-3" 49-1| 67-2) 91-8'119-4152-2
SIS D—th. ... 18-6) 22-11 24-6| 18-7| 21-7| 24-91 19-0; 10-8] 16-3] 20-8 26-0 32-6
S eV 23:0] 18-5 14:6 26-7) 21-0/ 17 3‘ 10-1] 22-0| 24-3 22.6 21-7 21-4

| \

*The gains have been determined from the commencement of the trials until the pigs were slaughtered.

For the fast and medium-fast growers the standard deviations
and coefficients of variahility are consistently lower for the females
except at 13 weeks for the fast growers, where the variability of the
females 1s slightly higher than that of the males. As for the slow
growers there 1s mo consistent difference Dbetween the two sexes.
Diagram Il shows the trends of the variability for the different
groups and sexes. The standard deviation of the fast growing males
is still increasing at 21 weeks. The females show a smaller increase
from 13 to 21 weeks. The medium fast growers show a decrease from
21 weeks to 20 weeks for both sexes and the slow growers » continual
increase. Whereas the standard deviations of the fast ar medium-
fast groups at the different ages, do not show large or consistent
differences, the coefficients of variab ty are decidedly lower for the
fast growers. 'The coefficients of variability of the fast and medium-
fast growers show a continual decrease from 13 weeks of «oe onwards,
while those of both sexes of the slow growers remain fai + constant,
showing little difference at 13 and 29 weeks. This, thevetore, agrees
with what Hammond (1932) says, that: ‘° animals, after they have
had their growth forced by high feedlng, should be on the whole less
variable (coefhmen’r of Varlablhty) than those which have previousiy
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had their growth retarded und arve still actively growing .  As will
be shown in another section the slow growers make much more rapid
growth later oun, and consequently show little change in the rco-
efficients of variability in comparison with the fast and medium-fast
growers.

DIAGRAM 1.
Cocflicients of Variability and Standard Deviations of Fast, Medium and
Slow-growing Barrows and (rilts.
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Correlation between Weights at Different dges.—-Wild (1929)
and Wenck (1931 found that the pigs which were the heaviest at the
voung stages were also the hewviest at slaughter.  The former took the
earliest weights at 10 weeks and the Latler at 4 weeks of age. Ham-
mond (1932) wot the same with sheep. The correlation became larger
the shorter the period between the end weight and the ecarlier
welghts,  Sehmidt and others (1929), however, found no relation
bhetween the weights at 4 weeks and the weights at slaughter in the
case of pigs.  In this paper the weights at 21 weeks have not heen
correlated with those of the pigs before they were weaned since only
recently full preweaning particulars have been kept of the pigs used
i the different feeding trials.  Correlation coeflicients have, there-
fore, only been determined between the welghts at 4 and & weeks
and hetween the weights at 13 and 21 weeks, the number of animals
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available being 338 and 479 respectively. The correlation coeflicient
between the 4 and 8 weeks ages is +0-76+ -02 and between the 13 and
21 weeks ages +0-89+-01. Although the period is twice as long in
the second case, the correlation coefficient is nevertheless significantly
larger than in the first case. An important factor which probably
contributed to this difference, is the milk supply of the sows. DBefore
weaning the inherent ability of a pig for growing and the milk supply
of the sow are the determining growth factors. The pigs under
investigation received as much feed as they could consume when put
in the trials, so that only the one factor had influence on the growth
after the pigs were weaned. According to Olofsson and Larsson
(1930) the sow’s milk still constitutes 40 per cent. of the pig’s diet at
8 weels, so that the milk supply of the sow is still an important factor
in this instance. A sow may be a heavy milker at the beginning of
her lactation but the milk supply may then drop very suddeunly, as is
very often found with cattle. Pigs suckling such sows may start off
well but lose again some of the advantage before they are weaned
and in this way resulting in less strong correlations hetween weights
at different ages Lefore weaning than after weaning. This is another
strong argument in favour of weighing pigs at 8 weeks (weaning) of
age 1nstead of at 3 or 4 weeks of age for recording purposes. One then
has a measure of what a sow is capable of handing over to the farmer
and at the same time has an indication of what the pigs will be able
to do after weaning up to the slaughter age.

The actual weights of the pigs at 4 weeks and the weights of the

same pigs at 8 weeks and welghts of pigs at 13 weeks and weights at
21 weeks, are given below : —

TasLe T.—PRelation between “erghts at Different Ages.

Relation between weights at Relation between weights at
4 and 8 wecks. 13 and 21 weeks.
[
No. of Weights at | Weights at No. of Weights at | Weights at
Pigs. | 4 weeks. 8 weeks. Pigs. 13 weeks. ; 21 weeks.
| \

3o 8 177 6. 20 71-3
F 9 20-7 45. .. 30 77-8
4.0 ... 10 22-2 101........... 40 92-4
L 11 26-5 1070000 50 111-8
28 ..l 12 26-6 66........... 60 1401
28 13 273 4. 70 1604
28 ..l 14 30-5 153 I 80 170.7
32, 15 30-9 39, 90 183-0
56....... ... 16 32-4 b2 100 197-8
3l 17 ! 35-9

29,0l 18 : 36-8

16, ...t 19 40-3
26, ... 20 38-2

8. 21 419

> S 22 40-2
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3. Rate of Gawn.

In this section the intention is to see how the rate of gain changes
for the different groups (fast, medium-fast, and slow growers), and
also how the gains are influenced by the sexes. It has already been
shown that the males are slightly heavier than the females, but to
get a better idea of the relationship between the aains of the sexes,
the weights of the females have been taken as )0 at the different
ages and those of the males expressed as ratios thereof. Th~ actual
and relative weights are given in table 8, and diagram I. shows
how the relative weights change,.

Tasre 8.—Relative and Actual Weights of Barrows and Gilts
at Different Ages.

‘ Weeks Old.

17. ‘ 21.

! 1
Relative wts. barrows |107-6 J]O4~l 104-1 [102-1 ‘ 99-6 ‘ 99-9 1 997 |102-1 | 104-2
Actual weights, b.— \ | ‘
|
i

Barrows........... 299 15-7 | 23-5 | 32-5 | 33-8 | 46-3 } 61-9 | 92-1 | 130-6

Qilts. .oooiiL 2-781 15-1 | 22.6 | 31-8 | 34-0 | 46-32 62-1 | 90-2 | 1252

Average........... 2:89|15-5 | 23-1 | 32-2 | 33-9 46-31[ 62-0 | 91-3 |128-2
! | i

DIAGRAM III.
Relative Weights of Barrows and Gilts.

% or
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The trend of the relative growth of the barrows and gilts is
quite definite. At birth the males have appreciably higher weights
than the females. This difference decreases until it is actually lower
from the 9th to the 13th week and then the males start increasing
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again 1n weight. The drop in the relative weights of the m:

8 18
prob“\blv due t() the effect of castration and weaning. Betv-:n 3 and
4 months when the females reach puberty their grow  1s also

retarded. Wilkens (1929) also found that the difference 1n weight

becomes greater in favour of the males with an increase in age.

The 271 males and 210 females have been divided into fast,
medium-fast and slow growers to see how the gains of the three
groups are affected at the different ages. The sexes are divided up as
follows in the three groups:—

|
Fast growers Medium-fast growers i Slow growers

(gaining 1-5 1b. (gaining 1-2-1-49 1b. | (gaining 1-19 Ib.

daily and over). daily). i and less).
o i
Males, per cent..... 277 36-5 \ 35-8
Females, per cent. . 19-0 36-2 44-8

The males have only 8-1 per cent. more slow than fast

growers, whereas the females have 25-8 per cent. more.

The gains made from birth up to 90 days of age have been
obtained and then the gains made every 28 days for the individual
pigs in the three groups. The gains made up to 90 days of age have
been taken as 100 and the subsequent gains expressed as percentafms

of this. The results are given in table 9 and shown in diagram
Tasre 9.—Relative and Actual Gains of the Fast, Medium Fast and
Slow  rowers.
INo. ‘[ Age in Days.
of ! \
Pigs) g0, l 118. 6. | 1. 202. 230. 258.
| |
Males. ‘ |
Fast growers—
Actual gains—Ib.. | 75 - 858 1-544 1-881 1-932 1 —_ — —
Relative gains.... 100 180 219 225 — — —
Med-fast growers—
Actual gains—1b.. | 99 725 1-137 1-434 1-687 1-871 — -
Relative gains.... 100 157 198 233 258 — —
Slow growers— ‘ !
Actual gains—Ib.. | 97 +52 <624 - 909 1-09 | 1-477 1-552 1-85
Relative gains.... 100 120 175 210 ‘ 284 298 . 356
Females.
Fast growers—
Actual gains—Ib.. | 40 -861 1-525 1-75 1-804 — — —
Relative gains.... 10¢ 177 203 210 — — —
Med-fast growers—
Actfual gains—Ib.. | 76 <776 1-199 1-436 1-588 1-685 — —
Relative gains.... 100 155 185 205 217 — —
Slow growers—
Actual gains—1b.. | 94 546 -627 - 888 1-009 1-243 1-414 1-913
Relative gains.... 100 115 | 163 185 228 259 350
I i i w \
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DIAGRAM IV.

Relative Gains of Fast, Medium and Slow-growing Barrows and Gilts.

& Reore [~
l}‘ﬂ"lyﬁh'(

The pigs came into the feeding trials at an average age of 10

weeks. The welghils at 10 weeks decrease for the three groups, the
females being slightly heavier. Even at 90 days the females hova
made better gains than the males within the different grc s,
118 days (4 months) the fast growing ales are showing better gains,
but in the other two groups the females ave still hetter. It is,
however, hetween the ages of 4 and 5 months that the males really
begin to outstrip the females. The differences hetween the sexes in
the three groups are shown bhetter by the relalive gains. The fast
growing groups show a rapid rise in the relative gain during the first
28 days. The steepness of the curves decrease from the 4h to the
Hth months and then the relative gains remain about the same from
the Hth to the 6th months. The medium-fast growing groups have
fairly high relative gains during the first 28 days and then there is
also a decrease in the steepness of the curves but not s0o much as in
the first group. In the slow growing group the increase is not much
during the first 28 davs and the steepness of the curves inereases up to
5 months when there 15 a slight decrease in the steepness but an
inerease again from the 6th mon . At the end (8 to 9 months) the
females show a very sbarp rise ending up near to the males.

All three groups show little differences between the sexes up to
4 months. From 4 months the differences in relative gains of the
males start to show increasing gains over the relative gains of the
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females and at 5 months the fast-growing group show the largest
difference between the sexes. The differences of the other two groups
are about the same. At 6 months the difference of the fast group has
not increased much but has continued to increase in the other groups,
the medium-fast group showing the largest difference between the
sexes. Both the remaining groups continued to increase in the
differences, but the slow group shows the largest difference in favour
of the males at the age of 7 months. The curve of the slow growing
males shows an 1rregularity between 7 and 8 months, but shows
definitely that the difference in gains between the sexes is becoming
less and 1s nearly the same at 9 months. The curves of the other
two groups have shown the same tendency just before they stopped
and would quite likely have approached each other if data for loo =
periods had been available. These differences, which first inerease
aund afterwards decrease again at different ages for the different
groups, seem to be caused by the coming on heat of the females at
different ages, and that the slow growers are influenced more by these
heat periods than the fast growers. As the animals become older thev
seem to be less affected by heat and hence the converging of the
curves of the sexes after a time.

An interesting study could be made on these lines by castrating
halt the males and half the females and then giving all the same
management and feeding until they are mature.

Part B.—Facrory REsuLrs.
1. dwverage Results of the two Crosses.

Before analysing the data of the pigs of the two crosses together,
it i3 necessary to see whether they do not show any marked differences.
Hansson (1927) analysed the data of the igs of the Swedish Landrace
and Large Yorkshire coming from the testing station, but he did not
find any marked breed differences. Schmidt and others (1929) again
worked with the German Landrace and the Edelschwein and theyv did
not find any marked breed differences either. In both the { dish
and German results 1t came out very clearly that there were much
larger differences within the breeds than there were between the breeds.
The individual boars and sows exerted greater influence on the
progeny than the breed they belonged to. The two Swedish breeds
and two (ferman breeds mentioned are more or less of the same type.
This 1s also the case with the three breeds used, to get the two crosses
on which this work was done, so that one will not expect any marke
diffrences with the data we are presenting. The average results of
the two crosses are given in table 10 along with the relative weights
and measurements. The length, which is an early maturing measure-
ment, has been taken as 100 and the weights and measurements
expressed as percentages thereof.
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Tasry 10.—Awverage and Relative Weights and Measurements of the
two Crosses,

Actual Measurements. ‘ Relative Measurements.
Tamworth | Large White | Tamwc.... | Large White
X X X X
Large Black. | Large Black. | Large Black. | Large Black.
No. of pigs....ccvveiiiii. .. ‘ 156 295 ’ — .
Initial age—days. ... ... 71-1 71-3 . .
Final age—days................ 188-0 189-4 — —
Initial weight—1b.. .. ........... 46-3 48-9 159 170
Tinal weight—Ib......... ... 194-8 196-2 669 682
Factory weight—Ib............. 178-5 180-9 - —
Percentage of farm weight...... 91-6 92-2 — -
Carcase weight—1Ib............. 148-5 146-0 510 | 507
Percentage of farm weight... ... 76-2 74-4 . .
Weight of cured side—1b.. 50-9 51-6 175 179
Percentage of farm weight (2 51des) . 52-3 32-6 . .
Weight of shoulder—Ib......... 15-3 15-6 53 54
Percentage of whole side........ 30-1 30-2 — —
Average daily gain—Tb.......... 1-306 1-31 l — —
Length of side—inches.......... 29-1 28-8 100 100
Depth at shoulder—inches....... 16-35 . 16-39 56 a7
Depth at flank—inches.......... 15-85 \ 15-69 55 55
Average—inches........ ..o 16-1 16-04 55 56
Ratio— SHMIT g 1032 | 1045 - =
Flank .
Circumference of ham—inches. .. - 23-34 24-06 80 84
Back fat (thickest) in inches..... 2-03 2-19 7-0 7-6
Back fat (thinuest) in inches. .. .. 1-347 1-277 4-63 4-44
Average—inches.............. . 1-511 1-532 5-19 5-32
Evenness back fat—rper cent. ... 66-4 58-3 —
Thickness of belly—per cent..... 81-7 74-3 — —
Marbling—per cent............. 69-5 70-0 — —
Refractive index at 40°C....... 1-4596 1-4597 — —
= fILS—per cent.. . ..., .. 42-9 | 49-8 — —
‘722 ) LM.—per cent........... 42-9 20-0 — —
g ) O.F.—per cent........... 9-0 9-8 — —
= LInfenorﬁper cenb. .. ... .. | 5-2 20-3 — ‘ —

The gaing made by the pigs of the two crosses are the same and
the pigs were slaughtered at the same average live weights. The
length of side, the Thickness of the back fat and the thickness of the
belly were somewhat better for the Tamworth cross than the Large
White eross and this affected the grading to an extent, the first
mentioned cross having 15 per cent. more first grade carcases than
the second cross. The Large White cross had slightly better hams.
The relative measurements do not show any marked differences either.

To see how different boars can influence the measurements, the
average results of two Large White hoars and one Tamworth boar
are given 1u table 11. The vesults of the two Large White boars were
obtained from the same 7 sows and 4 of these were used with the
Tamworth boar. These pigs were used at the School of Agriculture,
Cedara.

The average live weights of the pigs from the second and third
boars are the same, but the weight of the first one is about 13.5 1b.
higher. The average daily gain of the second boar is the best and
the first and third ave about the same.  he progeny of the Tamworth
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Tasrre 12.—Average Measurements of the different Carcase Grades.

Actual Measurements. Relative Measurements.
Grade. L —_— ‘ ‘ T
‘} ILS. 1 IM. | O.F. 218, 2M.  JILS. IM. 1 O.F. | 208, 2M.
‘ \ \ \ [ !
No. of pigs......... 194 126 7 43 T JE R - ‘ N
Initial age—days.... | 705 705 713 72-2 68-3 — — — — —

Final age—days..... |194-4 1847 174-1 192-6 181-3 — — — —
4

i weiglh Yoo, | 48 480 49-1 46-8 1 445 167 | 165 | 171 | 164 | 153

Final weight—1Ih.... [193-2 200-8 199-2 148-9 663 | 690 1 694 | 666 686

Factory weight—1Ib.. [177-0 1864 185-1 1741 181-6 — = = —

Per cent. of farm wgt. | 91-6 2.8 | 92-9 91 -4 91-3 R e B
\ I
Carcase weight—1Th.. |144 1508 1514 ]]39'5 145-9 498 | 518 | 527 | 488 | 503
|
Per coent............ 745 51 76-0 732 734 - - — -, —
[
Weight cured side—-1b. | 49-7 ‘ 32-7 348 ‘I 505 530 172 ] 181 | 191 | 177 | 183
[
Per cent. (2 sides).. | 51-4 ‘ A | 550 530 533 — ) — — —
b
Weight shoulder—1b. | 15-2 ‘ 15-9 } 16-7 15-4 157 53 55 58 54 | 54
‘ \
Per cent. of side.... | 30-6 30-2 305 305 29-6 i -— - [ — —_,
Average daily gain— 1-234 1377 1-527 1-244 104D — | — ) — — J —
1h.
Length—inches...... | 28-94 2912 28-72 2859 29-0 100 | 100 | 100 | 100 1 100
I
Depth at shoulder— | 16-19 16-62 17:0 16-053 16-68 56 | 57 59 r 56 | 58
inches ‘ \
Depth at flank—ins. | 15-55 | 16-13 | 16-4 15-31  15-93 54 ) 55| 57 i 4 55
Average—inches. ... . | 15-87 16-38 18-7 15-68 16-31 55 56 A8 } 35 a6
[
Ratio............... 104-1 103-0 103-7 104-8 104-7 — L — - —
Ciccumference ham— | 23-7 23-9 24-16 23-8 239 82 82 84 83 1 82
inchex \
Back fat (thickest)— 2-03 2222 ‘ 2-502 2-157 2:342 | — — — — =
inch !
Back fat (thinnest) - 117 -39 1 1ee42 0 10225 1-386 | — — ~ - —
inch ‘ J K |
Average—inch. ... .. I-411 1-634 l 1-818 ‘ 1-492 1675 | 49 | 56 ( 6:3 )50 58
|
Evenness—per cent.. | 57-6 62-6 | 656 568 592 - - - - - -— —
I !
Thickness of belly— | 77-0 | 83-8 82-3 645 68-1 | A (U [
per cent. } ‘ ‘ ‘
Marbling-—per cent., | 68-2 70-4 76-7 67-8 750 —- i - —
Refractive index.. ... 1-4508] 1 -45‘.)—1l 1-4593"  1.4597" 1 459(\'{ —- — - \ —

The two grades 2 Lean Sizable and 2 . sdium include pigs which
may have the correct thickness of hack fatr to fall in one of the first
grades but may be too short, or long enough but ** unfinished *’, or
both length and the back fat may be alright but the belly may be
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a welght of 200 1b. for the different groups are also given. When
the pigs weighed less than 200 1h., the gains made during the week
before slaughter were used to determine the length of time they
would have taken to reach the 200 1b. mark. The males took 7 days
less to reach u live weight of 200 1Ib. than the females 1n the lightest
group. The age ot the males decreased about 10 davs each 1 e that
the average live weight increased 11 to 12 1b., but the decrease 1n the
case of the females 13 more rapid, so that in the heaviest group the
ages to reach a weight of 200 1b. by the males and females, differs
only by oune day. Nearly the sume changes arve shown by the average
daily gains of the pigs while in the feeding trials. This difference 1n
gain between the light and heavy groups was also found by Hansson
(1927). A factor that may have influenced this to some extent was,
that the quickest growers had sometimes to be kept at the tfarms after
they were ready for slaughter, hefore dispatching them to the faclory
50 as to have large enough cousiguments. One would rather have
expected that the lighter groups were those that had fint  »d first,
1.c *he quickest growers and not the opposite.

As regards the 1nitial weights only the heaviest group 1s some-
wl - higher, indicating that the pigs had started 1o gain on the others
al  he commencement of the trials. The shrinkages en route, the
ca ase percentages, the percentage of cured sidex and the weight of
th  shoulders do not show any significant differences between the
different weight groups. In all the weight groups the femuales have
lighter cured sides even where the average live weight was the same
as for the males or slightly above, and the percentages of the cured
sides show this difference.  The difference in degree of fatness between
the sexes may have affected this to some extent.  Although only ver
small, the differences between the percentages of shoulder to whole
side, are consistently smualler for the females than for the males 1n
the separate groups.

The length inecreased -3 to -5 of an inch with an increase of
1T to 14 1b. in live weight. The correlation coeflicient for farm
live weight and length is +0-48+ -02. Except for the lightest group.
where the lengths are the same, the females ure Jonger than the
males.

The depth of the side 1ncreases with mncrease in weight, and has a
correlation coefficient of + 0-5 + -02, which ix about the same as
that between weight and length. The ratio of shoulder to flank depth
shows that, with increase in weight the flank depth inecreases niore
rapidly that the depth at the shoulder. In every weight group the
males ure deeper at the shoulder han the females. but the Tatter are
again deeper at the flank and e average depth of s1 - is also
consistently larger for the females. This better development of flank
to shoulder for the females is also clearly shown where the depth of
the shoulder is expressed as a percentage of the depth at the flank.
Wilkens (1929) found that the female develops strongly in all
directions whereas the hoar develons mostly in leight and length
during the first yvear. while bres h and depth developnment lags
behind.
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m the form of bacon. Olson and Bull (1931) have analysed the data
of ham and bacon belly yields of the carcases of ¢ ) barrow~ ard 205

gilts which were slaughtered at an average weight of 225 .  hey
found that the average difference ~ dressing percentage was 0-9

per cent. in favour of the barrows, g s averaged 0-39 per cent. more
ham than the barrows; the bellies of the barrows were 0-23 per cent.
heavier than those of gilts; loin yield was 043 per cent. in favour
of gilts; barrows were 0-1 per cent. fatter, on an average, than gilis.
With other comparisons they also found only very small differences
and they come to the conclusion that from a commercial standpoint
the differences are not significant. This is rother different to what our
results and the Scandinavian results show. ‘hether the difference in
slaughter weight and the difference in assessing the value, ¢ ied the
difference in conclusions arrived at, is not clear. As far as the
production of bacon 1s concerned, however, there can be no doubt that
the gilts are superior to the barrows to a very marked degree.

4. The Influence of the Rate of Gan.

The idea has been commonly held that for bacon purposes pigs
should not be allowed to grow too fast as they are then mor~ liable
to be too fat than when they are growi»o at a slower rate. 1 the
reports of the Fast Anglian Pig Recor ng Scheme (1929) 1t came
out clearly that the pigs in the herds mmaking the slowest gains, gave
the best results as far as grading 1s ¢+ cerned. It is also well known
that the slower the rate of gain the higher is the feed cost or ~ccount
of the larger proportion of feed required for maintenance. ansson
(1927), how ever, on analysing the data of the Swedish testing stations
concludes that, when pigs receive the proper feeding stuffs “then the
fast growers give better results than the slow growers as regards
quality of carcases. In table 15 the average results are given after the
data had been grouped according to the Tate of average daily gains
made by the pigs. The same groups have been used as in a previous
part of the paper, and the live weights are kept constant. On account
of the differences existing between the sexes, their =~sults e=~ given
separately in the different weight and gain groups. 18 i8¢ o done
in the subsequent groupings.

The initial ages show no consistent fferences between the fast
and slow growers, while the initial weights show an increase with
increased rate of gain. At an age of about 10 weeks therefore, the
quick growers already show a difference and this is more marked in
the heavy than in the light groups.

The shrinkage on the journey shows a tendency to decrease with
an Increased gain, but this is rather a more indirect influence since
the quick gainers are fatter and have deeper sides than the slow
galners. The same is the case with the dressing percentage and the
percentage of cured sides. The small difference in the percentage of
cured sides in favour of the males is again manifested. The pro-
portion of shoulder to full side does not show much change, although
the tendency is to decrease with that of the females alloh‘rlv lower
than that of the males.
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In the 180-189 1b. group there is no significant difference between
the length of the males and females, but in the other two weight
groups the females are througho—* longer than the males. There 1s,
however, no consixtent change in  :ngth with the increase in the rate
of gain. The correlation coeflicient for the rate of gain and the ~ngth
of the side 15 + 0-13 + -03.  The slight positive corr tion
coefficient is probably due to the increase in weight and not the
increase in length since the weight was not kept constant in deter-
mining the correlation coeflicient.,  The average depth of a side
increages with an increase in the rate of gain. It appears that the
increase in the depth at the flank is slightly more than at the
shonlder.  The depth of side and the rate of gain has a correlation
coeflicient of + 0-32 + 03 when the weight is not kept constant, so
that weight may have influenced this also to some extent. The
crouping of the datu, however, shows that there is a definite corr .-
tion between depth of side and rate of gain. When the weight 1s
kept constant then one would expect that with an increase in the
depth of the side the length would rather decrease than increase.
Since the depth and the rate of gain are quite strongly correlated
tlhiere may be an indirvect effect on the length when the rate of gain
increases.  T'able 16 {herefore represents he results of males and
females where the weight and depth has been kept constant so as to
see 1he effect of the vate of vain on the length.

FExcept in the last two depth groups, there 1s ne consistent chunge
in the length of the sides as the rate of gain increases. Only the last
two groups show a consistent decrease 1n length. 1t therefore appears
that rate of eain has onlyv a very slight effect on the length of the side
and that this sbight effect is rather negative, t.e. length will rather
decrease with an increase in raie of gain than the opposite.

There 1s a decided increase in the average fhickness of the baclk
fat with an increase in the rate of guin. The correlation coefficient
is + 0-35 + -03. The evenness of the back fat increases as well, but
there is no difference between {he sexes. To eliminate any influence
that may be due to the increase in the depth of the side as the rate
inereases, the wetght and the depth have bLeen kept constant in {able
17 50 as to see the effect of the rate of gain alone.

When only the rate of gain increases the thickness of the back
fat still shows a definite increase.

In tables 14 and 15 it has been shown that the average thickness
of the back fat of males and females increases as the weight and the
average daily gain inerease.  To see whether the males or fem s
fatten more quickly when the weight or rate of gain increases. the
thickness of the hack fat of the females have been expressed as per-
cenlages of that of the malex. With an increase 1t weight the
percentages are :—-

‘ ) i |
Weight-—th....... o D wo 20 | 20 220

Percentage...... .. ’ 94-6 93-0 94-6 ‘ a0-6 94-2
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ANALYSIS OF GROWTIT AND CARCASE MEASUREMENTS OF BACONLERS.

This decrease and then again an increase (which is more markeil
than in table 19) in the marbhng 1s also taking place when the age of
the pigs increases, and this is very consistent in all the groups for
males and females. We can give no explanation for this change
unless there are two factors 1nﬂuencm0 the marbling: the one con-
nected with early maturity, the effect “of which decreases as the age
increases, until the advanced age asserts its influence when the degree
of marbling increases again.

Both males and females show rather marked decreases in the per-
centages of 1 Lean Sizable carcases as the rate of gain increases,
while the 1 Medium carcases first inevease and then decrease again.
When the total percentage of first gra  carcases are taken then there
is first an 1ncrease from the slow growers to the medium tast growers
and then a fall to the fast growers. From this it would thevefore
appear that there is an optimum rate of growth for baconers, viz., an
average daily gain of 12 to 1-49 lb. This does not agree with
Hansson’s (1927) results where the quickest growers showed slightiv
better grading than the slow growers.

The results, as shown in table 15, show clearly that one cannot
influence the length of the baconers to any marked extent by changing
the rate of gain “of the pigs. One can, however, influence the depth
of the sides and the degree of fatness bv chauﬂ‘lno the rate of growth.
This is what one would expect knowing that length growth takes place
early in the life of an individual whereas depth aund width are later
developing, especially in the males, as shown by Wilkens (1929).
This is also the case with the amount of fat deposited. one and
muscle development take place first and only then does a storage of
fat take place [Hammond (1929)]. Length cannot therefore he
influenced to a significant extent by the feed and consequertly we
cannot agree with the conclusion arrived at by Schutte and = nray
(1931), that barley had a favourable influence on the length of the
pigs. It is only through breeding and selecting the requued type of
pig that one will succeed in altenn@ the length. Slow growing pigs,
being shallower than quick growing ones, may give one the i impression
that they are longer than the quick growers.

5. The Influence of the Length of Side on the Carcase Measurements.

Length in relation to the weight is one of the most 1mportant
factors in judging the value of bacon sides. It is therefore important
to know how the carcase measurements may be affected when we start
increasing the length. TFor a definite weight, the ideal bacon pig
should be long, deep and wide. It is, however, impossible to increase
all these dimeunsions when the Wemht remains constant, consequently
one or other measurement must suﬂel when length, for instance, is
increased. The results where the carcases have been grouped acc ord-
ing to length, ave given in table 21.
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ANALYSIS OF GROWTIH AND CARCASE MEASUREMENTS OF BACONTRS.

The initial and final ages of the different length groups do not
show any consistent tendency, neither is this the case when the ages
to reach 200 1b. live weight are compared. The initial live weights
vary and consequently no definite relation can be seen between length
and average daily gain. As has been discussed above, length rather
decreased with an increased rate of gain than the opposite. ‘ausson
(1927), however, found that the long pigs made a larger average daily
gain (0-638 Kg.) than the short pigs (0~ . Kg.). Hansson did nit
keep the weights constant in comparing the long and short pigs so
that the former were on an average 2 Kg. hervier than the latter.
In our results, and also found by Hansson, the =avy pigs made the
quickest gains and it would, therefore, appear wat the difference in
live weight rather caused the difference in gains between the 1
and short groups, than the difference in length as was found by
Hansson.

Although the tendency is not definite, it still appears that  ere
is a slight decrease in dressing percentage and >rcentage of bacon
sides with an increase in length. Hansson (1927) found a very small
decrease in the dressing percentage of the long pigs and Larsson
(1928) got a positive correlation between length of side and weight
of head and feet. In table 21 the thickness of the back fat decreases
as the length increased which was also - case with both Hansson’s
and Tarsson’s results. This would ter +to influence the dressing
percentage. When length increases one would, however, expect to
find the head and legs somewhat heavier as was found by Larsson.
In our results this will influence the percentage of cured sides, which
was, however, very slight.

With an increase in length the depth of the side decreases when
weight remains constant. The males in the heaviest group shows the
opposite, but in the other groups the tendency seems to be definite.
The correlation coefficient for length an depth of side is — 0-114--05
when the live weight 1s 190-199 1h. The relative depth of the side
decreases to a marked extent when the length increases. The circum-
ference of the ham shows hardly any change, but when it 13 expressed
as a percentage of the length then there is a decided decrease. If the
length of the leg increases when the length of the side increases *hen
the ham of a long pig will be much less plumyp that that of a  ort
one, when the circummference is expressed as a percentage ot the
length of the side. This takes place when one looks at the different
types of pigs. Hansson’s (1927) results show a decrease in the points
awarded for the hams when the length increased.

The average thickness of the back fat decreased with an increase
in length. The males in the heaviest group show the opposite. The
correlation coefficient for these two factors is— 003 +£ -03. The
weight was not kept constant in determining the correlation coefficient
and this resulted in no correlation since weight and thickness of back
fat and weight and length are positively correlated. The effect of
length is consequently neutralised when the weight increased with
the length. TLarsson (1928) found a negative correlation hetween
length and the thickness of the back fat (- 0-28 + -07) v en he
kept the live weight constant. The length does not affect the evenness
of the back fat significantly as shown in table 22 when the thickness
of the back fat remains constant.
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ANALY SIS OF GROWTIH AND CARCASE MEASTREMENTS OF BACONERS.

The proportion of males (263) and females (200) 1n the four
groups are as follows:—

Thickness of back fat-inches | 1-24 74 1-75
Males—per cent. ......... .. 19 47-1 25-9
Females ., ,, oooonnnnnnn. 60 46-0 110

The females have a larger percentage of carcases falling in the
classes with thin fat than the males. The two fattest male groups
do not show much difference in relative gains, except for the

irregularity at 8 months in the 1-5 — 74 inches gro~=. The
increase In galns are maintained up to 9 months although e steep-
ness varies. The third group (125 ~ 1- ) in es) shows a drop from

6 months while the leanest group already remains constant from 5
mounths, and they also make lower relafive gains than the other  ree
groups. In the case of the females e {wo faltest groups are anout
the same and the two leanest ones shighily lower and alko about the
same. Up to about 2 months the difference in relative gains are not
very pronounced. The males and females 1n the {wo leanest groups
tend {o remain constant or start decreasing in relative gains from
H to 6 months, whereas those 1n the fatter gro s continue to inerease.

The females show a depression from & to 7 months and n make
more rapid gains than the males. xcept for the m . group

1:5—1-74 in., the males make more regular gains t n the females.

DIAGRAM V1.
Relative Gains ol Barrows and Gilts of Different Degrees «
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Taweg D—Lnfluence of Fatness an Feed Requirements.

. , Increase in Feed
Correlation

! g | Units per Ke
No. of | Live Weight } hetween Back | lr(ﬂ‘lfr‘npi“{h:;-
Material from. (“ N of Group at Fat and Feed ', 0% WHE -
TOUpPs. | - B . Thickness of Back
! Slaughter Kg. Units per Kg. 10 .
! ! ° “ L =t Fat  Increases
I Gain. | |
! . cm.
,,,,,, o I
Sweden. . 1 178 89.0-95-9 -2 o 010
Denmark, | 861 89:-0-95-9 - 0-19 03 0-12
Denmark, oo ... 181 90 =90-9 — 020 = 07 . 012
Denmark........... 1 182 91-0~91-9 - 0021 & 07 0-15

The above 1s more or less what one would expect sinee a fattening
autmal requires more energy above the maintenance requirements
than one that is still putting on flesh.  No mention 1s made whether
the factor of the rate of gaim was taken into consideration. As our
vesultx xhow, the fat pigs arve the quickest growers and il s o well
known fact that quick growers need less feed per unil of gain than
slow erowers.  If this factor had been {aken mio consideration the
difterence n feed requirements per unit of guin would have heen Jess
than the results obtained in the above table hetween pigs of different
degrees of fatness.

V. Influence of Depth of Side on Carcase Measurements.

The results, after the data had been grouped according to the
depth of the sides. are given in tahle 26.

As in the case with the degree of fatness (table 23) the initial and
final ages decrease with an increase in the depth of the sides, while
the initial weights are somewhuat variable. The average daily gain
increased and the correlation with depth of side is + 0-32 + -03.
The loss of weight on the jowrney decreases as the depth of side
increases and the dressing percentage shows quite a marked improve-
ment and the 1mprovement appears to e more pronounced than in
table 23 where the degree of fatnestincreased.  As the depth increased
the thickness of the back tat also increased and may have mfluenced
the shrinkage en route and the dressing percentages.  To eliminate
the influence of the degree of fatness on these factors, the depth is
changed in the different fat classes as shown in table 27, In table 14
it wus shown that {he different weight groups had no significant
influence on the loss of weight en route and the dressing percentage,
<o that welght iz not taken into consideration 1n table 27. The daia
of the males and females have heen taken together.

o
=
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Tasre 27—/ nfluence of Depth of Side on Shrinkage and Dressing
Percentages.

Thickness of back fat—in. | 1-25-1-49.
Depth of side—in....... 15-15-9. ‘ 16-16-9. 17.
Live | Fact. l Car- = Live ‘ Fact. | Car- | Live ‘ Fact. | Car-
o owgt. | wgt. | case . wgt.  wgt. | case | wgt. | wgt. | case
wgt. wgt. wgt.
No. of pigs............. 88 88 88 60 60 60 7 707
Average weight—1Ib...... | 189 } 173 140 199 182 150 204 188 154
Per cent. of farm wgt... | — | 91-3 | 74-1 | — | 91-8 | 75-3 | — | 920 | 75.1
Thickness of back fat—in. 1-5-1-74.
Depth of side—in....... ‘ 15-15-9. | 16-16- 9. 17.
Live ‘ Fact. | Car- ‘ Live | Facr. | Car- | Live | Fact | Car-
wgt. | wgt. | case = wgt. | wgt. | case | wgt. | wgt. | case
wgt. wgt. wgt.
No. of pigs............. 68 68 68 81 81 81 20 1 20 20
Average weight—1tb...... | 193 ‘ 176 144 197 180 ‘ 149 | 207 192 159
Per cent. of farm wgt... — 91-0 | 74-4 — 1917 | 756, — 92-8 ‘ 76-7
Thickness of back fat—in. ‘ 1-75 and above. B
Depth of side—in....... ri 15-15-9. ‘ 16-16-9. | 17.
‘ Live | Ifact. | Car- | Live ‘ LFact. Car- | Live | Fact ' Car-
wgt. | wgt. ‘ case | wgt. wgt. | casc | wgt. | wgl.  case
‘ wgt. wgt. i wgt.
No. of pigs............. 9 ‘ 9 9 ‘ 32 | 32 | 32 16 , 16 16
Average weight—1Ib... ... 195 177 ’ 144 198 184 151 203 190 157
Per cent. of farm wgt... | — | 91-1 | 74.2 ‘ — | 92-8176-2 | — | 933 “ 771
\

It is shown quite definitely that the depth of side has an influence
on the shrinkage and dressing percentages quite apart from the
fatness of the pigs. Hansson (1927), however, found that the deep
pigs had a larger loss at slaughter than the shallow ones and he
thought that the difference might be partly due to a larger stomach
content of the deep pigs. His depth measurements were taken on the
inside of the carcases and not on the outside where our measurements
were taken. Whether this difference 1n taking the depth measure-
ments of the sides caused these opposite results is not clear. The
length shows a slight decrease with an increase in the depth.
Hansson’s deep pigs were longer than the shallow ones, but he did not
keep the weight constant so that the former were 2:2 K¢ heavier
than the latter and this may account to some extent for the fference
of 1:6 em. in length. The percentage of shoulder decreases slightly
so also the ratio of the shoulder and flank measurement, the decrease
in the shoulder/flank ratio appearing to be more marked in the
females than in the males. The circumference of the ham increases
and the ratio has a slight tendency to increase, but this is not quite
consistent,.

The thickness of the back fat increases as the depth of side
increases the correlation coefficient being + 0-47 + -03. In table 15
it was shown that rate of gain had a strong influence on the thickness
of the back fat so that the influenca will exert itself here since rate
of gain increases with an increas denth of the side. In table 28
the effect of the depth of the s 2 thickness of the back fat
i1s shown when the rate of gain ¢ > ve welght are constant.
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ANALYSIS OF GROWTIL AND CARCASE MEASTREMENTS OF BACONERS.

Hammond (1932) discussed the question of the firinness of the
body fat and refers to the different investigators who have worked on
this subject and showed how fat that is first deposited is the firmest.
In the pig we therefore get that the leaf fat is the firmest, then the
bacl fat below the streak, the outer back fat layer being the softest.
The percentage of unsaturated fatty acids cause~ the fal to he firm
or soft. Bhattacharya and Hilditch (1931) four that the variation
in the amount of unsaturated acids was mainty compensated by
corresponding changes in the stearic acid content. The proportion of
linoleic acid (1) clearly increased with an increase of unsaturalion in
the fatty oil forming part of the diet and (2) also increased from
the leaf fat to the outer layer of the back fat. They further showed
that when different rations were fed this order was still maintained
and that an alteration in the diet had relatively less effect on the
composition of the outer layer of bac fat than on that of the inner
layer or of the leaf fat. The outer .yer of fat was the most un-
saturated and contained a higher proportion of linoleic to oleic acid
than the inner layer of back fat which was approximately more nearly
in composition to the leaf fat than to the outer back fat, but being
less saturated than leaf fat. They reckoned that the relative con-
stancy of the outer back fat in composition may be determined by
the adjustment of the fat neavest the skin to a more or less constant
consistency adapted to the average temperature conditions of the
external atmosphere. Moulton (1929) has suggested that the tem-
perature at which fat is deposited may affect the composition of the
fat, and then mentions the difference in melting point of the fat of
seals and bears living in Arvctic regions, which is softer than the fat
of animals living in temperate climates. Animals having different
body temperatures show differences in the firmness of their fats. The
sheep with a body temperature of 104° . has a firmer fat than the
pig or dog with a body temperature of 101° 1.

In the United States extensive co-operative investigations have
been done on the influence of different feeds on the fimness of the
fat and reports were issued by the Bureau of Animal Ir istry (1926,
1928). In Canada experiments have also been conducted in connec-
flon with the causes of soft bacon and the results were summarised

by Day (1922) : —

(i) Lack of maturity. Generally speaking, the more
immature the pig, the greater is the tendency to soft
fat. Almost invariably the largest percentage of soft-
ness occurs among the light sides of bacon.

(1) Lack of finish. Thin animals have a marked tendency to

produce soft bacon. = rketing pigs before theyv are
finished 1s, no doubt, responsible for a great deal of
softness.

(i11) Unthriftiness, no matter what the cause may be, at most
invariably produces soft bacon.

{iv) Lack of exercise has a tendency to produce softness, hut
this tendency can be largely overcome by judicious
feeding.
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(v) lixclusive grain teeding is, perhaps, one of the most
common cauzes of softness.

(vi) Maize. Of the grains in common use, maize has the
greatest tendency to produce softness.

(vi1) Beans seem to have a more marked effect than maize in
producing softness.

Breed differences in flimmness of the fat have Leen determined at
the Purdue University (Kelly, 1932). The fat of pigs of the Berk-
shirve, Taarge White, Tamworth, and oThor British breeds became hard
at about 30 to 100 1. live weights while the .American breeds—
Poland China and others—particularly when of the © large type ™
were =oft, 1n some cases up to 250 b, live weight.

N

The effects of the different feeds on the harduness of the fat of
the carcases deall with in this paper, have heen reported on elsewhere
| Romyn and others (1930), Schutte and Muwray (1931) ], so that in
the present paper the effect of feed will not Le considered lut the
other factors which may influence the firmness of the fat as deter-
mined by the refractive indices.

Except 1n the case of a limited number of carcases, the outer and
inner lavers of the buck fat samples were not rendered separately.
In the few cases that this was done separatelv, the outer laver was
softer than the inner layver as shown by the average refractive indices
of 13 samples. When the two layers were not separated, the
refractive index was 1-4597, the outer laver alone 1-14601 and the
inner laver alone 1-4596G. Al the refractive indices values are al u
temperature of 40° C.

In this paper the data have been grouped =0 as to see the intluence
of (1) the degree of falness, (2) the rate of gain, (3) live weight, and
(4) age. The correlation coefficients of these different factors and the
refractive indices have been determined and are given Lelow :——

(1) Thickness of back fat and refractive index. . — 048 -03
(2) Rate of gain and refractive index.,........... — 0-30 - -03
(3) Tive weight and refractive index....... ..., — (23 03
(4) Age and refractive index........ .. .. ... 0.1 -02
(5) Thickness of back fat and rate of gain...... 035 -03
(6) Thickness of back fat and live weight... .. .. S )26 103
(7) Thickness of back fat and age.............. — .24 | -03
(8) Rate of gain and live weight............... 032 03
(9) Live weight and age...... ... ... ... . ... 0-09 ; -03

In determining the correlation coefficient of two factors no other
factor was kept constant. They, however, give a good indication of
the many factors which may influence the firmness of the fat and
also how one factor may indirectly influence the firmmness by
influencing another factor.

-
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ANALYSIS OF GROWTH AND CARCASE MEASUREMENTS OF BACONERS,

(1) The thickness of the fat shows the strongest corr on with
the firmness of the back fat and by grouping we get the rollowing
averages : —

| ' [

Thickness of back fat—inches... - 1-24 1-25-1-49 1.5-1-74 1-75
No. of pigs.eiiinini i, [ 12 119 151 52
Average refractive index........ 1-4602 1-4598 1-4595 1-4593
There is a progressive decrease in e refractive ind [
back fat with increased thickness, i.e., there is a progressive | ming

of the fat. On account of this strong influence and also the correla-
tion of the thickness of back fat with the other factors, the thickness
of the back fat will be kept constant in determining the effect of the
other factors on the firmness of the fat.

(2) Rate of gain.—In table 31 the influence of the rate of gain
on the refractive index is shown,

The results in table 31 show quite clearly that when the tl ness
of the back fat is kept constant then the rate of gain has no i1 mee
on the firinness of the fat. Helmreich (1929) reckoned that when other
conditions are equal then the quick growers have the firmest fat, but
he did not say whether the thickness of the back fat wa< one of the
conditions that rer ned constant. The correlation co  :ent of the
rate of gain and th: efractive index (- 0:30 = -03) was only caused
by the positive cor ation (+ 0:35 + -03) between the rate of gain
and the thickness o he back fat.

) Live weig —Table 32 shows the influence of farm live
weight on the firmness of the fat.

Although the average refractive indices do not show quite the
same consistency as in table 31, one can nevertheless conclude that
the live weight has no effect on the firmnes~ of the fat when the
thickness of the back fat is kept constant. " e same has happened
with the correlation shown between the live weight and e refractive
index (- 0-23 + -03) as the rate of gain and refractive index. The
live weight is also positively correlated (+ 0-26 + -03) with the
thickness of the back fat and hence the correlation it shows with e
firmness of the fat.

(4) Age.—'This is the only factor of the four —%ich shows a
positive correlation with the refractive index, i.e. the . ler pigs have
the softer fat. Table 33 shows its influence when the thickness of
back fat is constant.
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