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PREFACE.

The following paper was read at the Meeting of the British

Association in Australia this year, but owning to the outbreak of

war and other causes it has not been reported in the papers.

This is the more regretable because the paper was not designed

to settle the question, but to open it—to invite criticism and

co-operation. The author has, therefore, deemed it advisable to

reprint it in extenso with this object in view. He will welcome

any public or private criticism either of the general proposition

or of details, such as the best method of making the measure-

ments, expressing results, etc. ; and he will be extremely glad to

receive or to have his attention called to any data bearing on

the subject.

J. A. M.

Beading,

24th October, 1914.

By transfer
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Win O^stimatioit of ConDition in Cattk,

BY

J. ALAN MUEEAY, B.Sc,

Lecturer in Agricultural Chemistry at University College,

Heading.

THE verba] terms used by fanners to describe the "condition
"

of animals, e.^., " fat," " half-fat," "store," etc., are vague
and indefinite. They are, however, in common use, and

it would be futile to suggest that they should be changed or
abandoned

;
but it is not, perhaps, inopportune to enquire

whether a more definite signification might be ascribed to them.
In order to ascertain what these terms connote in the ordinary
language of those who use tliem, it is convenient first to con-
sider the noun (condition) before attempting to deal with the
adjectives.

The condition of cattle is usually judged by the appearance
of the animals, the flexibility of the skin and so on ; but these
indications are not entirely satisfactory. The vagueness of the
terms used to describe condition is, ^lo doubt, due in large
measure to the difficulty of judging it. The only exact method
of expressing all the various degrees of condition is by means of
numerical values, and if these are to be employed, the condition
must be determined in a different manner.

The live weights are expressed by njimbers. These vary with
the condition of the animals, but they cannot be used as a
general test of condition because they also vary with the size
(extension of the frame). Thus, if two animals were in the
same condition but one of them was bigger than the other it

would weigh heavier. If two animals were of the same size
but one of them was in better 'condition than the other it

would weigh heavier. But if two animals w^ere of the same
size and in the same condition they would have the same
w^eight.



It appears, therefore, that the term condition, as used in this

connection, may be interpreted to mean that quality which is

measured by the ratio of hve weight to size. This view is more

concisely expressed by the equation

M

where M is the Hve weight, S is the size, and C is a number
which expresses the condition of the animal.

This proposition is not entirely novel, but, so far as the author

is aware, it has not previously been expressed in exactly this

form. It is well known that the weight of dressed carcass can

be estimated, with more or less accuracy, from the size as

determined by measurement of certain dimensions, viz., the

length and girth of the animal. Several rules are given by
which the result may be worked out. Most of them, however,

apparently aim at simplicity rather than accuracy. Only one

of them attempts to take into account the condition of the

animal. This rule is generally rendered as follows :
" the girth

squared multiplied by the length (both in feet) and the product

multiplied by a factor (-23, -24, -25, or -27) according as the

animal is moderately fat, fat, prime fat, or very fat, gives the

weight of dressed carcass in imperial stones." Tf the factor

which varies with the condition of the animal be designated by

the symbol C and the length, girth and live weight by L, G and
M respectively, the rule may be expressed in the form of an

equation as follows

:

M - C X L X G2

It is generally considered that this rule, though better than

any of the others, is not altogether trustworthy. This is

attributable partly to the difficulty of making exact measure-
ments and partly to the fact that the rule itself is radically

unsound. Thus, if the factor C be evaluated in terms of the

others by the usual methods we obtain

M

L G2

Stated in this form it will be seen that the equation involves

a contradiction in terms. When an animal becomes fat the

girth increases to a certain extent (and C should become greater)

;

but since G occurs in the denominator, any increase in the

value of G tends to diminish that of C ; and since G is squared,

the error thus introduced may be considerable.



The object of the foregoing discussion was not primarily to

criticise this particular rule, but to show that the proposition

C = M/S is an accepted idea. Incidentally it appears that S
may be rendered by L x G (or some function of the same)
provided that G represents the girth in store condition ; in the

case of fat beasts some allowance must be made for the increase

of girth due to fattening. The equation may, therefore, be
written provisionally as follows :

M

L(G-X)

In order to test the matter, and if possible to determine X,
observations of the lengtli, girth and live weight were made upon
a number of animals, and these data, together with certain

others derived from them, are given in the table below.

Table I.

Store Cattle.

Mark.

371

370

359

365

Live
Weight.

(M)

Length.
(L)

pounds. inches.

882 52

924

952

952

52

48

46

Girth.
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weight (+ or — ) indicates a change of condition and is an exact

measure of the same, because the size remains constant. This,

however, does not apply to growing animals, nor does it enable

us to compare one with another. It will be seen, on reference

to the table, that Nos. 359 and 365 have exactly the same weight,

but the latter is 2in. shorter and ^in. less in girth, i.e., it is

altogether a smaller animal and could not, therefore, have the

same weight unless it were in better condition.

It may be assumed that in any given animal the ratio of girth

to length is a constant quantity, i.e., that it is not affected by

growth as apart from fattening, and that the length is indepen-

dent of condition. If this be so, the size of the animal may be

gauged by the latter dimension alone, aud any change in

condition (+ or — ) will be determined by the variation in the

ratio M/L. It should be possible, therefore, in this way, to

compare the condition of the animal at all stages of growth, but

not necessarily to compare one animal with another.

When two or more animals are to be compared it cannot be

assumed that the ratio of girth to length is the same in all.

The few examples given in the table show that it is not, and the

ratio M/L cannot, therefore, be regarded as a reliable index of

condition for the purpose of comparison. Thus, if two animals

were of the same length, but of unequal girth, that which had
the greater girth would weigh heavier and would show a higher

ratio of live weight to length, though there was no difference in

condition. The variation in the ratio G/L is, however, less than
might be supposed. In the case of the store animals it ranged
from 1-385 to 1*533, and in the case of the fat beasts from 1-396

to 1-604. The ratio M/L does, therefore, reflect the condition,

and may even be regarded as a fairly approximate estimate of it.

Eeferring again to the table, it will be seen that the ratio

M/G is always less than M/L, because, of course, G is always
greater than L, but it varies in much the same manner. The
order of fatness judged by either of these two ratios is the same.
At first sight it appears as if the condition were reflected with
equal accuracy by either, but as G is not independent of condi-

tion it is clear that such is not the case. It will also be noticed

that though the ratio M/G varies in much the same manner as

M/L, it does not vary in the same degree. The difference

between them is greater in the case of fat beasts than in stores.

This is probably attributable to the increase in girth which takes
place when the condition of the animal improves. Any increase
in the value of G diminishes the ratio M/G and so tends to

increase the difference between M/L and M/G.

An attempt to estimate the increase in girth in this way
showed that when the animals are moderately fat it is about



four per cent. ; but when the method was appHed to similar

data from other sources it was found to be unsatisfactory.

Upon consideration, it seems clear that the increase must be

some fractional part or percentage of tlie girth observed, i.e., it

must be I G/100. Now the ratio M/L varies with the degree of

fatness, and, though not itself a reliable test of condition, it

should afford a fairly close approximation to the value of I.

Thus, when the animal is in store condition, i.e., when there is

no increase due to fattening, M/L — 17, and since, in that case,

I is 0, I = (M/L — 17). Again, when the animal is moderately

fat, M/L = 25, and since, in that case, the value of I is about 4,

i.e., about half the difference between 25 and 17, I = 0*5

(M/L - 17). The expression G/200 (M/L - 17), therefore

represents the increase in girth due to fattening, and the original

girth—which the animal would have had had it remained in

store condition—may be found by subtracting that amount from

the girth observed. In short, the expression G/200 (M/L — 17)

represents the value of X in the provisional formula (page 5).

If the value of C be now worked out in each case it wall be

found that owing to the accident of the particular units em-

ployed (pounds and inches) the results are fractional numbers.

For purposes of comparison it is more convenient to take the

condition of the leanest animal—assumed to be a typical store

—

as 100, and that of the others pro rata. The factor required for

this purpose is 424-4. The revised formula may now be written

as follows :

424-4 M
C =

200
(M/L - 17)

The original girth and present condition of each of the animals

calculated by this formula is shown in the table below.

Table II.

Stores. Fat Beasts.

No.
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It is noticeable that according to these results, Nos. 359 and

365, though classed as stores, are in nearly as good condition as

those classed as fat, and there seems to be no reason to doubt

the truth of this inference. The policy of maintaining an animal

in the condition of No. 365 at that stage of growth cannot be

discussed here ; but it may be said in passing that one of the

arguments by which it is sometimes supported—the more rapid

increase in the live weight of young animals—seems to be

beside the question. The additional weight which a young
animal puts on is mainly, if not entirely, due to growth. There

is nothing to show that a young animal puts on tj^ue fattening

increase more rapidly or more easily than one which is fully

grown. In the absence of some means of estimating condition

—such as that now proposed—the question is a difficult one to

investigate.

From a purely practical standpoint the condition of animals

is of interest chiefly in regard to its bearing on the question of

valuation. When animals are sold by weight, the rate by which

the price is determined is fixed at so much per cwt., according

to the condition of the animals. This rate, of course, fluctuates

in accordance with the laws of economics, but it is suggested

that if an animal whose condition is 100 be worth 28/- per cwt.,

then one whose condition is 130 should be worth 36/5 per cwt.

In other words, if the rate for the typical store be 28/- that for

any other animal of known condition should be 0*28 C.

When the rate per cwt. is fixed it is only necessary to multiply

by the live weight (in cwts.) to find the actual price. If the

live weight be given in pounds, this would be expressed as

follows

:

0-28 C X M
P =

112

or, if the formula be substituted for C

:

0-28 X 424-4 X M X M 1-061 M^
P =

112 L 'g - (M/L - 17)1 L-'g (M/L - 17)^-

l 200 ) i 200 )

The rate per cwt. and corresponding price of each of the

animals, calculated by this formula, are shown in Table III.

It will be seen that No. 302, though classed as fat, is valued

at a slightly lower rate per cwt. than No. 365, which is classed



as store. The former, however, is estimated to be worth over
£1 more than the latter because, of course, it is much bif^f>er.

Table III.

Stores. Fat Beasts.

No.
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was taken to ensure accuracy. The condition of the animals
was described by practical experts in the following terms : the

bull, very fairly fat ; Rose, very good condition ; Cherry, good
condition ; Countess, medium fair ; Duchess, rather poorer, but

above the average for milk cows. It was considered that the

figures very fairly indicated the relative condition of the animals.

Table IV. Additional Examples.

Group A.

—

Milk Cows.

Mark.



11

accepted as a truly typical store, then the condition of No. 5 is

below par. The average condition of the animals in group B
is 106, and if that be taken as the normal (100) then the con-
dition of No. 371 would be 94-3, and that of No. 5 only 92-9.

The only positive inference that can be drawn is that more data
are required.

In the case of the milk cows (group A) the length was
measured between two vertical standards, one of which was
placed against the point of the shoulder and the other in line

with the extremity of the buttock. In the other cases it was
measured by means of a tape along the back in the usual way.
The latter method is far from satisfactory. It is possible that

the several observers did not determine the points in exactly the

same manner. In that case the different sets of data would not
be strictly comparable one with another, though each set might
be consistent in itself.

So far as it goes, however, the evidence is favourable to the
principle of the method ; but, for the present, the formula proposed
(page 7) is offered merely as a hypothesis to be tested. The
essential conditions of such a test are (1) to devise some method
or apparatus for the measurement of length by which exactly

the same results would be obtained by different observers, and

(2) to accumulate a considerable mass of data relating to typical

store and fat animals of different ages and breeds.

Neither of these conditions appears to present any insuperable

difficulties, but they require the co-operation of expert judges of

cattle whose words would be accepted. It is not anticipated

that in order to obtain reliable results it will be found necessary

to take very elaborate precautions such as would render the

method useless to ordinary farmers ; but even should this prove

to be the case, the method, if definitely established, w^ould still

be invaluable to scientific investigators and to those who are

called upon to advise farmers.
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