








































































































As far as body length is concerned, only in a few in-
stances do significant differences appear between sires and
only for one sire group, Stud B, in 1946-47, do the differ-
ences reach significance. These two sires are the sample
of Stud B. rams repeated in the second year, and it will
be noted that this group also has the shortest body length
in 1945-46.

In thorax depth, again, significant differences of a small
order within and betweer sire groups occur, Stud X and
Stud J having slightly higher values.

The figures for leg length show greater variability
but here again significant differences appear in both types
of comparison. This measurement tends to vary rather
directly with cannon length for individual sires. For sire
groups, Stud B. in 1945-46, and Studs G and D in 1946-47
have the shortest F measurement.

The length of Tibia + Tarsus, as would be expected,
also varies rather consistently with cannon and leg length,
with significant differences also within and between sire
groups. : 3

The width of gigots measurement shows substantial
variability, again .with significant differences apparent
Particularly are these obvious between sire groups, where
Stud B is wider than D in both years.

The T x G index also shows significant variability due
to sires and sire groups, and it is to be noted that therc
is no regular relationship between the two measurements
T and G. Stud X has the highest index in 1945-46, and
Studs J and B in 1946-47.

Having established the fact that such small differences
in individual carcass measurements are, in fact, real, the
problem then arises of using them to grade the sires or
sire groups as superior or inferior with regard to carcass
quality by applying as standards the criteria already men-
tioned. Since the measurements are related qualitatively
to conformation and quantitatively to composition, both
aspects must be considered, for it is true that what may

be superior for one may be inferior for the other, and
vice versa.

Before this can reasonably be done, however, it is
necessary to observe how the various measurements for a
particular sire or sire group are related to one another;
in other words, to see if they conform to a certain pattern
which as a whole can be regarded as good or bad, and, if
they do not so conform, but vary independently, to consider
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what the implications may be from the point of view of
selection and animal breeding.

At this stage it must be noted that the N.Z. Meat
Board grader classified approximately 98 per cent of all of
the lambs as Prime Canterbury (1st grade) and no sire
had a number of 2nd grade lambs that could be regarded
as significant; so that little assistance is available in this
direction.- In view of these circumstances it is clear—and
this has been evident throughout the study—that the dif-
ferences to be sought are small, so small indeed that they
would not be recognised by the meat trade in their clas-
sification of quality in South Island lambs. It is possible,
even probable however, that differences in classification
would have been noted had the lambs been graded according
to North Island standards in which three categories are
recognised, “Down Cross,” “Prime Crossbred ” and “Second
Quality,” the Down Cross being a kind of super grade in 1st
quality.

Considering ther the inter-relationships of the meas-
urements to see if they conform to a general pattern, first
for individual sires, it is apparent that the leg measure-
ments cannon length, leg length and tibia + tarsus are
closely related throughout. This is not unexpected since
T is in fact part of F, and cannon and tibia length tend to
vary directly. High correlations between these measure-
ments have been calculated within the male and female twin
groups.

Body length and denth of thorax, while varying inde-
pendently of the leg measurements, show a slight direct
relationship, although there are obvious exceptions, as for
example, in the comparisons of B.3 versus B.4 and X.3
versus D.1 where significant differences occur in body length
but not in thorax depth.

As far as bedy length and width of gigots are con-
cerned, it appears in general that the longer the body the
narrower the gigots; although there are two notable excep-
tions to this to be seen in J.2 and X.2.

Secondly, for information concerning the inter-rela-
tionships of the measurements, reference may be made to
the sire group (stud) comparisons, and in this respect the
most useful information is to be obtained by comparing
Studs D and B in 1945-46 and G and J in 1946-47. (The
sires in the group designated Stud X, in view of their origin,
cannot be regarded as a stud and the numbers in the repeat
groups B and D in their 2nd year are such that they can
be used only as supporting evidence.)!
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Comparing then, Studs D and B, and G and J, it will
be seen that again there is a close relationship in the leg
measurements. In respect of the other measurements, Stud
D is the same as B for body length and thorax but narrower
in the gigots. On the other hand Stud G. though the
same as J in length of body, is smaller in both thorax and
gigots. The data from the repeated sires add little except
a suggestion again that the longer the body the narrower
the gigots. :

In interpreting these relationships it is necessary, par-
ticularly for individual sires, to make due allowance for the
effects of carcass weight, because the data show that signifi-
cant positive correlations of variable degrees, within sub-
classes, exist between carcass weight and the measure-
ments other than for leg length (F). These correlations
cbviously obscure the picture somewhat when an attempt
is made to study the inter-relationships between the various
measurements themselves by the same procedure of calcu-
lating correlation coefficients. Despite this, however, it will
be observed from, Table No. XXI in which the correlations
are presented, that the coefficients are in general agree-
ment with what has been deduced above from the average

neasurements for sires or sire groups.

In this respect, too, consideration must be given to the
well-established pattern of development of the body, i.e., the
variation in time of the maximum rates of growth of the
various regions (and tissues) of the body. For example, a
101lb carcass could have the same excellent proportions as a
321lb carcass; the measurements would be relatively alike
but absolutely quite different. If such a 40lb carcass animal
had been killed to yield a carcass of 32lb, the proportions
would not be the same, and the measurements would indi-
cate deficiencies in the later developing parts. Such an
animal should not necessarily be condemned from the point
of view of conformation because of being killed at too light
a weight. Sire No. 1 Stud X may be such a sheep. It has
produced large, rather late-maturing types of lambs in
which the proportions would probably have been better if
they had been killed nearer to 40lb. In contrast, Sire No.
2, Stud B, appears to be a smaller, earlier-maturing type.

Taking everything into consideration, therefore, it is
evident that the leg measurements, cannon length (M),
tibia -+ tarsus (T) and leg length (F) bear a close rela-
tionship to one another. The other measurements, body
length (L), Thorax depth (Th) and width of gigots (G)
do not clearly conform to any definite pattern except that
there is a tendency for body length to vary directly with

35



depth of thorax and inversely with width of gigots.
Although there are obvious exceptions, this tendency helps
a little in the assessment of quality from the point of view
of conformation since, according to the accepted standards,
carcasses are good which are short in body length, narrow
in the thorax and wide in the gigots, and bad when the
opposite. The exceptions however, make it evident that in
selection for carcass quality attention must be paid to each
feature independently.

Carcass Quality from the Point of View of Conformation

Although, from the data, it would be possible to draw
up a score card for each sire by awarding points on an
arbitrary basis for high and low values in each measure-
ment, it is believed that this practice would serve little
purpose in this experiment since it tends to obscure the
differences that are being investigated.

Viewing the measurements as they are then, it can be
stated that Stud B sires as a group are slightly superior
to those of Stud D in that they are a little shorter in the
leg measurement and wider in the gigots. Within Stud B,
No. 2 is undoubtedly the best sire and No. 4 the worst,
these two differing significantly in a number of measure-
ments. In Stud D, No. 1 is slightly better than No. 3 by
virtue of its shorter legs. This sire No. 3 is the one with
the slow growth from 90 days to slaughter. In the follow-
ing season its rate of growth was by far the slowest of
all the sires and it is to be noted that its carcass measure-
ments again give a clear indication of poor conformation.
The repeatability figures for Nos. 2 and 3 from Stud B
also show close conformity, with No. 2 again being, if
anything, a little better than No. 3.

In the group designated Stud X, as might be expected
from their origin, there is greater variability between sires,
No. 1 being of the large, late maturing type, No. 2 with
exceptionally well developed gigots but rather deep thorox,
while No. 3 is a different type again in having a decidedly
short body and good other measurements for its weight.

In the 1946-47 season there is the very obvious superi-
ority of the Stud G sires over those of Stud J in the leg
measurements, particularly cannon length; the mean dif-
ferences between the two in the other leg measurements
being largely brought about by the extremes set by G.1
and J.3. Within Stud G, there is a very distinct contrast
between No. 1 the best and No. 2 the worst, from which it
differs significantly in several measurements.
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Stud J sires have an over-all superiority in the hind
quarters but are a little too deep in the chest. Within
Stud J No. 3 has outstandingly long leg measurements but
in other respects is quite good. These comparisons are
based on differences significant at the five per cent and
one per cent levels.

Carcass Quality from the Point of View of Compeosition

It has been shown by many workers (Palssen, 1939,
McMeekan, 1940) who have correlated the linear measure-
ments with dissection data, that cannon length and weight,
and tibia length are both highly correlated with the amount
of bone in the carcass; also that the T x G index is highly
correlated with both the total amount of bone and the total
amount of muscle. Regression equations have been calcu-
lated by the use of which the weight of bone and muscle
in the carcass can be estimated. The remainder, up to
carcass weight, is presumed to be fat after a small per-
centage has been allowed for tendons and ligaments.

Without calculating the proportions of the various
tissues, it is clear from the measurements that appreciable
variation in composition exists in the data both within and
between sire groups.

In Stud D, No. 2 and No. 3 have more bone and muscle
and less fat than No. 1. Stud D as a group differs from
Stud B in being longer in the tibia and narrower in the
hips, yet the T x G index is the same. It is probable there-
fore that the D. sires have produced a little more bone and
a little less muscle and, in view of the weight, less fat than
the rams in Stud B. It is just possible that Ram No. 2
in Stud B, which from its measurements is one of the best
from the point of view of conformation, may be producing
a little too much fat to have the most desirable carcass
composition. In the next season, when the growth rate
was slower, the composition is probably more suitable.

Similar differences in composition may be inferred
from the differences in measurements between studs G and
J, the sires in J, on the average, producing lambs with more
bene and muscle and less fat than those in Stud G. Ram No.
1 in G in a good season might very easily produce offspring
with too high a proportion of fat. Sire J3, on the other
hand, even under the conditions of this experiment, appears
to have too high a proportion of bone and muscle and in-
sufficient fat to give a good fat cover.

The estimations of composition of the carcasses of the
various progeny groups in terms of the percentage of bone,
muscle and fat are presented in Tables No. XIX and XX.
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These have been calculated from the regression equations
established by Walker and McMeekan (1944) for the rela-
tionship between the T x G index and the amount of bone
and muscle in the carcass of Southdown-cross lambs. In
general, these estimations are in conformity with what has
been deduced above from the linear measurements. Where
there is lack of conformity it is usually due to high T values
combined with low G values, in which circumstances the T
x G index appears to give a lower estimate for bone than
would be deduced from the other leg measurements.

It appears, therefore, from this analysis and interpreta-
tion of the data that both within studs and between them,
there is sufficient heritable variation in carcass conforma-
tion and composition that it can be identified by the mea-
surement technique employed. The differences on the whole
are small, so small that they could not be observed by the
naked eye either in the living animal or in the carcass grad-
ing; they are none the less significant statistically and per-
haps materially.

TABLE No. XIX

Carcass Composition Calculated from the T x G Index
1945-46 Percentage of Bone, Muscle and Fat

71%4767_777 vai s Bonet s SV e Muscle Fat
1 | L
Stud X Sire No. 1 | 12.7 | 51.6 | 35.7
B 134 | 54.2 | 32.4
5] 135 | 55.1 | 31.4
R s T 0 ,,i Sadiiule s i I o AT O TN TR L
l |
Mean | 13.2 | 53.6 | 33.2
SPGB LU0y w i Rt ALY
l | b
Stud: D SSive " No,1:1 /| 12.8 \ 52.9 | 34.3
2 | 13.2 1 53.7 | 33.1
g 135 | 54.9 [ 31.6
PRSI GRaar ! fiii_ 0 T 1 e
|
Mean | 13.2 53.8 J 33.0
SRS e [kt | ol T o s
l | i
Stud B Sire No. 1 | 12:9 | 52.5 | 34.6
2 12.8 52.3 | 34.9
g i 12.8 52.3 i 34.9
| 12.8 52.5 | 34.7
| \
| I J
Mean | 12:8 524 | 34.8
sty il 201 | AL |
Over-all Mean | 13.0 | 53.2 [ 33.8




TABLE No. XX

Carcass Composition Calculated‘ from the T x G Index
1946-47 Percentage of Bone, Muscle and Fat

1946-47

Muscle

Bone Fat
| |
Stud G. Sire No. 1 12.8 52.7 | 34.5
;2 13.1 53.8 | 33.1
3 13.6 55.8 | 30.6
4 13.1 538 . | 33.1
|
| ‘ ,
Mean ‘\ 13.2 54.0 . SRPS2.8 L
|
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3 14.2 57.1 28.7
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: . 1 ;
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AR e 1 R | -
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Mean | 13.9 | ' 56.8 | 29,8
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| | |
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3 ' 18 [ 55.6 ; 30.7
| %
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39



TABLE No. XXI

Carcass Measurement Correlations for Male Twins 1945-46

Measurements W R P
Carcass weight and body length || 105 0.69 | SS
5 % ,, thorax | 105 073 SS
" = ,» leg length i 105 =006 | NS

b2l ” ” tibia + tar- i ‘ ‘

sus ; 105 {—-0:22- - S

- % , gigots | 105 | 086 | SS
o = T 1 ; 105 (L SS
Body length and thorax | 105 { O LR SS
5 o ,, leg length 105 [ 042 | SS
i £ ,, tibia 4 tarsus | 105 iz SS
- 5 ,» gigots 105 [ 9:29 SS
5 5 X G ‘ 105 |- 0A8 SS
Leg length and thorax ; 105 [ RRR SS
W s ,, tibia 4+ tarsus | 105 0.80 - SS
2 3 ,, gigots % 105 Ol NS
o o3 o \ 105 i< 0680 SS
Tibia -+ tarsus and thorax ‘ 105 [ g T SS
AR LG TR TP ot 5106 1 AR T NS
Gigots and thorax l 105 B 0 SS
T x G and thorax | 106, 2. n063° 0 SS

DISCUSSION:

In these trials, some 29 sires have been tested on the
basis of the kind of offspring they produce out of flock
Corriedale ewes. The sires represented small samples of
the stock from five different Southdown studs, (plus a
sample of unknown origin),’and varied in quality, according
to accepted standards, from high-grade * flock ” rams to
rams of “stud” quality, to stock which would normally be
discarded as unworthy of the breed. In each year, no
differences could be seen on careful observation of the live
progeny groups.

On the other hand, when the progeny groups were
compared on the basis of measurement, small differences,
both within and between studs, have been established in
birth weight, growth rate, carcass weight, dressing per-
centage and carcass conformation. The grading of the
sires according to the quality of their progeny, however,
is not necessarily related to the order in which they would
be graded on appearance.

It is evident from the data presented that the prac-
tice of phenotypic selection of Southdown rams for fat
lamb production has little to commend it. Selection for
excellence in conformation, which is almost wholly the
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basis of price variation ranging from 2 to 15 guineas at
local flock ram fairs over the last few years, does not
necessarily identify sires capable of leaving progeny of
high quality. Provided they are pure Southdowns, they
are all good for the production of this class of fat lamb.
The wide variation in appearance of rams at fairs, which
leads the farmer to classify them as good or bad—and
pay accordingly—is almost whoily due to environmental
conditions, mainly nutrition and * preparation” for sale.
Rarely do these rams ever look like this again; almost
invariably, after a period of a few months, the poor ones
look better than they did, and the good ones worse, and the
better and the worse they were, the greater the change.
There was evidence of this in some of the sire groups
purchased for these trials. When the progeny groups
were arranged for inspection before killing commenced,
the sires were also inspected, and the differences in their
appearance, though still apparent, were not nearly so
obvious as they were when the rams were bought at the
beginning of each trial. After some ten months on the
College farm, the low-grade sires had grown and put on
condition and so looked better; the high-grade ones had
fallen slightly in condition and were not ‘ prepared” to
accentuate or conceal their good or bad points and so looked
worse.

Farmers would normally expect to see differences in the
progeny of rams varying so markedly in appearance; and
further, they would expect to be paid less by the meat
companies for the progeny of the poor rams by their
lower grading in fat-lamb quality at slaughter. Otherwise
they would not differentiate between them. In this trial,
no differences could be seen on the hoof by experienced
sheep men and the Meat Board grader saw no differences
on the hooks. Those farmers who pay high prices for
the best-looking stock at the fairs, therefore, rarely get
their money’s worth.

Quite apart, however, from the phenotypic variability,
which by design was greatest between the high and low-
grade sire groups, the evidence also clearly points to the
fact that the heritable differences between the stock of
the various breeders were small.

The only sire group to differ appreciably was the
sample from Stud D, which, according to the standards
set in this experiment, was a little inferior to the others.
It contained, also, the only really outstanding sire, No. 3,
which happened to have a consistently poor record.

41



The fact that the samples chosen and purchased as
offered for sale in pens of five, turned out in some cases
to be half-brothers (as in Studs G and J), would un-
doubtedly reduce somewhat the chances of finding differ-
ences between the individual sires, i.e., within sire groups.
This very fact, however, by reducing the variability with-
in groups should increase the chances of establishing dif-
ferences between them.

Despite this, the evidence in general shows greater
variability within than between sire groups, to the extent
that the population from which the samples were drawn
for testing could be regarded almost as a freely inter-
breeding population.

It is true that the rams in Studs ‘G and J could have
been distantly related, in that those in G were by a ram
which was sired by a sheep from a certain Stud P, while
those from stud J had an ancestor from the same stud P
three generations back.

Stud D and B sires, on the other hand, do not appear
to be related in any way, so far as can be ascertained from
the official records. The relative similarity of their per-
formances as sires for fat-lamb production cannot therefore
be accounted for by close common ancestors in their
pedigrees.

If the samples for testing purposes can be regarded
as reasonably representative of the average quality of the
stock produced from each Stud, it is evident that the
heritable variability in fat lamb quality between studs is
not great. This is perhaps only to be expected in view of
the fact that none of the Studs tested has been “ closed”
for any length of time, and most of them have used impor-
ted blood from one of the three or four leading studs in
Great Britain.

That heritable differences of considerable magnitude
do exist between studs has been clearly demonstrated
recently by Barton and Phillips (1949). By selecting rams
from two breeders whose stock showed extreme differences
in type—on the one hand, small “ blocky ” sheep, and on
the other, larger “ leggier ” types—they were able to show
that corresponding differences appeared in the crossbred
pregeny out of Romney ewes. Not only were these dif-
ferences measurable, but they were also plainly visible on
inspection of the live animals.

Such extremes were not used in these trials. It is
of interest to note, however, that in Stud L, low grade No.
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1 and his sons low grade No. 3 and high grade No. 2
definitely belonged to the small sheep type, while high
erade No. 4 and the sire of the father of low grade Nos.
2, 4, and 5, and high grade Nos. 1 and 3 came from a stud
of large type sheep. There is evidence that this is reflected
in the live weights at 100 days of their progeny (see table
No. V) with differences which appear to be significant.
On the other hand, Stud D is generally regarded as having
a bigger type of sheep than Stud B, but there is no evidence
of this in their progeny.

Although the number of studs tested in these trials
is small, it is believed that those tested are representative
of a much greater number of Southdown studs in Canter-
bury; representative not oniy of the quality and type of
sheep bred, but also of the general breeding practices
adopted. Amongst these studs, there is a constantly oc-
curring interchange of sires and a wide dissemination of
stock from a few leading breeders whose stock is tempor-
arily popular. Under such circumstances, many studs tend
to become merely propagating flocks, their size and length
of life precluding any possibility of a distinet constructive
breeding policy. If this is so, it may reasonably be inferred
that the genetic variability among a large number of
studs is little greater than among those tested in these
trials. While not detracting from the fine record of achieve-
ment of Southdown breeders as a whole, who have, over
a long period of time, brought the Southdown breed to its
present state of pre-eminence as a specialised meat-pro-
ducing animal, these results indicate that the methods used
by breeders at the present time are not sufficiently refinec
to enable them, as individuals, to develop types of sheep
with distinctive attributes of fat lamb quality which are
characteristic of their particular stud and therefore better
or worse than those of other stnds.

On the other hand, the evidence presented shows, par-
ticularly within studs, that variation does exist in heritable
characters of importance to the fat-lamb industry. Dif-
ferences in rate of growth have been established. The
dressing percentage, (yield of carcass per 100 lb. live
weight), a character of some economic importance, has
been shown to differ with sires, one sire in particular being
outstanding in this respect. Variation in carcass conforma-
tion is relatively marked, with the measurements for length
of leg showing a high heritability. The estimations of car-
cass composition from the measurement data suggest that

differences also occur in this important attribute.
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In general the heritable variation is not high and
considerable difficulty has been experienced in separating
heritable from environmental effects. Nevertheless, the
trials have shown that it is possible, with the measure-
ment technique employed, to demonstrate genetic differen-
ces which could not be identified in any other way.

Since, with few exceptions, these productive characters
of economic importance are not strongly inherited, there is
obviously a need for refined techniques of measuring
carcass quality and accurate methods of assessing its
heritability under relatively controlled conditions. Im-
provement of any particular type of livestock is relatively
easy in the initial stages. As progress is made, it becomes
increasingly difficult to make further improvement, and
especially is this true for characters which are markedly
affected by environment.

The time must come when such scientific techniques
must be applied to animal breeding if further progress is
to be made. Whether or not such a system of progeny
testing as that used in these trials—or a modification of
it—could be incorporated in the animal breeding industry
as it is at present organised is doubtful. The amount and
nature of the work involved puts it far beyond the compass
of the average breeder. One solution appears to lie in the
establishment of testing stations, which would ultimately
become also breeding stations. It is true that progress
would still be slow, but at least it would be more certain.
The essential gene complex of higher animals is a very
stable entity. It can be changed to mould animals of vary-
ing shape, size and productivity only with difficulty. Per-
haps it is better that this is so, otherwise man in his fickle-
ness would have created the most outrageous of creatures
and the original goodness may have been lost.
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