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INTRODU CTION

This report is based upon the data collected from
records for 133 herds during the winter period; October 1934
to March 193%5, It is confined to a study of winter feeding
costs and endeavours %o establish general principles which
are valid for any winter,

The data for quantities and values of concentrates,
hay, straw, roots and green crops has been obtained from
weekly records kept by the farmer and posted to this depart-
nent, The quentity of milk sold wholessle has been
obtained from the monthly gts 5 issued oy the Milk
llarketing Board, whilst the cuantity of milk sold or utilised
in other ways has been obtained from the farmers' veekly
records,

An estimate of the cost of winter grazing
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In order o divide + Py in~ cost between the summer
and winter periods, several i of information were observed,
The weekly records revenl. the periods for which the cows were
in day and nizhi, or ocut only in %he tayy a circular lstter
invited farmers to express their owm opinion; amd wt idze af
the importance of grazing was gleaned from the gradual increage
or decrease of the hay raiion,

mbered that cost figqres inc¢lude winter

It must be reme
ty figures Go not.

grazing, but quanti

With the exception of one, the herds are situated in
the counties of wWorcestershire, Gloucestershire, Somerset
and Wiltshire, The exception is a Herefordshire herd
situated in the north-eastern part of the county, and in

classification has been included with the Worcestershire
herds,
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1, FIGURES IN ThE AGGREGATE

The first section of this bulletin is devoted to
a study of the agzregate statistics for 133 herds for the
winter six months.

The total guantity of milk produced is 1,3%40,239
gallonsg, giving an average per herd of 10,077 mallons, The

Rl

yield per cow-in-herd works out at 1,51 gellons, whilst the
yvield per cow-in-milk ig 1,97 gellons, Assuning that cows
are milkec twice a day, this mezns that a fraction under 1
gallon 1s obtained every time a cow is milked,

The average size of the herd is 38 cows, of which
only 29 are in milk, :

The total cost cf food provided for all herds,
amounts to £41, %01, This sum includes an amount estimated
winter grazing, whilst other home-produced
hay, mnangolds ana kale are charged at a
rrovorsion te thelr feeding value when

P . - J - v S - -
e market values of barley, maize, groundnut

, cost per cow, on thig Dagi works out
aned over 2ll cows, in milk and dry, whilst

woriks out at

g foods fed, excluding winter
grazing, ai o 248,316 cwts, veing made up as follows:-

5

_ _ Quentity per
Food , Cow-per-Day

Concentrates 1bs.
Hay and Straw cwts, 2. 05 1bs,

Succulents 90 cwts 1bs,
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Since the average yield of milk is 1,51 gallons per
cow per day, and since about 3% 1lbs. of concentrates are
recommended per gallon, the amount of concentrates fed should
be approximately 5.6 lbs. per day. The actual figure of 6.55
lbs. is, therefore, rather high, though an allowance must be
made for the feeding of concentrates to dry cows in preparation
for milk production.

The hay ration of 12.65 1lbs, per day is very low
considering the average yield., The figure usually recomnended
is apout 20 lbs., and the balance is not to be accounted for oy
the feeding of roots and greens, which can be substituted at the
rate of not less than 4 1lbs, for 1 1b. of hay. The deficiency
in the hay ration wmay be made up partly by the feeding of concen-—
trates as part of the maintenance ration.

~ The total weight of concentrates fed is divisible into
manufactured cakes and dairy nuts, and into separate concentrated
prcducts which are mized on the farm. Manufactured cakes account
for 55% of the concentrates, and farm-mized concentrates for A5%.
Thus, on an average, a cow is fed with 3.51 1bs, cof manufactured
concentratas and 2.95 1bs., of farm-mixed concentiraies, per aay.

Farm-nmixzed concentrates were fed to & to=al amount of
T

23,315 cwts. This gquantity can be Iu supdrvided:—

0il cakes

aize Products ,289 cuts.

-

Bran & Wheat Products 2,127 cwts.

Cther Products 6,584 cwts.

2%,315 cwts,

Thus oil cakes account for one-third of the purchases
of farm-mixed concentrates, and maize products for one quarter,
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Another classification shows the relative importance
of the many products that the market has to offer to the milk
producer:-

Concentrate Total Quantity rercentage

Flsked Maize 3,789 cwts., 16

-

Groundnut Cake 3,339 cwts, 14

~N

Dried Beet Fulp 2,736 12

N

2,598 11

"’
53139
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2,010
1,679

1,298
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The nizh pos
cotton cake, oats, or
the importance of the : Jeet industry to milk producers,
Amongst the miscellaneou foodstuifs, the most imporiant are
soya oean cake, maize luten, middlings, dried brewers' =z

& grains,
beans, barley meal and linsecd cake,

igher than
nentary on




Of the total weight of hay and straw fed, only 12,234
owts, are allocated to straw, accounting for 1,55 1lbs, per cow
per day. This reduces the hay ration to 11,10 1lbs, per cow
per day. The whole of the straw caﬂnot be reomrded as strictly
for feceding.

The succulent feeds are analysed as follows:-

TABLE 4

Total Quantity per cow
Quantity per day Percentage

1bs. A
5.04
1,04

4,41
0.89
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ciasses of foodstuffs, concentrates, uay
comparavle from class to class, owing to
to which fcods are put, and to the dllfe
they possess. Reduction to a starch equin
the oesb method for hompwrlson but veiore lis
purpose is served by giving the totaT bulk of
ned in the foodstuffs. Some foods contain
heir composition than others, and this is
¢ calculation of dry matter. t does not follow,
however, tu ne dry matter is wholly digestible since some foods
are more fibrous than others.
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Total Quantity Dry Matter fed
of Dry Matter per-cow-per-day

cwts, lbs,
Concentrates 45,188 | 5.72
Hay and Straw 85,788 | 10,83
Succulents 12,996 - 1.65

Total . -. 143,972 18.20

Here, the succulent foods occupy a much less promin—
ent position, providing less than one-tenth of the dry matter
fed. The figure of 18,20 1ps. ‘ry matter fad per—cow
per-day is surprisinzly low, esp as the general
impression %0 Te ovtained from ver-feeding
Tather than under-feeding, h f an 11 cwt, cow is
glven Oy the agricultural chemi netter,

hus revezling a very vide disc graziang is-
to acrount for the difference,
than 27% of the entire winter
matiter bulk of 18.20 1bs.

appetite of a 6% cwh, animal!
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ficient ulk to
ing must zh enerzy to
anima 0CCy alive and in healthy condition
cnough to provide, in the case of
deiry cows, for the produciion of nilk (production ration),
In order to make these alculations, the "starch eguivalent!
of each food is used, The "starch equivalent" is the
proportion of the food which can be regzrded both as
dimestible and available foxr maintenance or production, The
chemical constitutents of the foodstuffs, protein, starch,
fibre and oil are 2ll reduced to their value as starch, Thus,
the starch equivalent of decorticated groundnut cake is knowm
to be 73%. This means that in every 100 1bs, of decorticated
groundnut cake, there is the equivalent of 7% 1lbs. of starch
available for the maintenance of the cow or for the produc-
tion of milk, The total amount of starch eouivalent
provided is given in the following table:-

for no less”



TABLE 6

Total Quantity Starch Equivalent
of Starch Equivalent fed per cow per day

cwts. | 1bs,
Concentrates 35,656 4,51

Hay =nd Straw 31,531 3.99
Succulents 7,395 0.93

Total 74,582 - 9.43

The relative importance of hay has now been reduced since,
whilst providing bulk, it does not possess the same food value as
concentrates,

In all 885,852 "cow days" have been required tc provide
the nilk costed. On the assumptions that the average weight of
the cow is 11 cwts. and that 7 lbs. per day of starch equivalent
are required to maintain this weight, then the foiul maintenance
requirement of all the cows of the 133 herds 1s 55,%66 cwts, of
starch ecuivalent,

Further, on the assumption that each gallon of milk
produced recuires 2,25 1lbs, of starch equivelewnt, the total
produciion reguirement of 1,340,239 gallons amounts 49 26,924
cwts. of shsrch eguivalent, The aggregate balance for 133
herds is, therefore:-

TABLE 7

Total Quantity Starch Equivalent
of Starch Eguivalent per-cow-per-day

cwts. 1lbs,

Maintenance Requirement : 55, 366 7.00

Production Requirement 26,924 3.40

Total Reguirement 82,290 10,40
Actually Fed 74,582 9.43%

Deficiency 7,708 0.97




The deficiency emounts to 9.4% of the total requirement
If winter grazing is to be regarded as providing the deficiency,
1t must account for 27% of the dry matter bulk consuned and 9,4%
of the total food value in terms of starch, as well as provide
nearly 1 1b, of starch equivalent per cow per day, Should this
be the case, then, in order to supply a maintenance ration of
7.00 los, per day and a production ration of 3.40 1bs, per day,
grazing, hay and succulents together provide 5.89 1be. and
concentrates 4,51 1lbs, Thus 1.11 1bs, of concentrates are
fed as part of the maintenance ration, A fraction under a
quarter of the.concentrates fed is not required for milk
production, However, a proportion of this surplus is required
for feedinz to dry cows, so that the surplus will not be as
great as 1t appears here, Furthermore, in assuming that 2,25
1bs., of starch equivalent are reguired per gallon of milk,s
minimum figure is chosen in order to minimise the starch
deficiency obtained,

It must also be remembered that the digestion of
concentrates for the purpose of making milk liberates a
quantity of heat which helps to maintain the Lody temperature
of the cow, and to this extent a portion of the maintenance
ration will not be required, Some portion of the total
starch deficiency may be accounted for in this way,

In a later section of this bulletin i% is showm that,
Tor many herds, the actual starch fed is in excess of Tequire-
ments, A noment's reflection will make it clear +that for
every cwt, of starch eguivalent that is fed as surplus over
requirements, en extra cwt, of deficiency must be fournd For
some ofncr herd, The figure of 7,708 cwts., found above is
the net wminimum deficiency, based on the assumption that for
no herd, snd, indeed, for no individual cow, does a surplus
over reculrements exist, The figure of 9,49 which may be
the coatridw > be accounted for by winter grazing, must,

-

therefore, ° ezgarcded as a minimum,

alsysis, all the chemical
constitute: i , oocdstuffs are reduced to their food
vzlue as sta . only 1s it necessary to provide a
starch equivalent, but the distri-
> amongst carbohydrates, oils and
proteln must be idered, ore especially, the total
food energy must contain a sufficient proportion of
proveln, since this latter is not only essential to +he
formation of lean meat and muscle tissue, but is an
essential ingredient in milk formation. The percentage
digestible protein, knowvn as the "protein equivalent",
must, therefore, be tabulated:-
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Total Quantity Protein fed
of Protein } per-cow-per-day

crts, , 1bs,
Concentrates 8,552 1,08
Hay and Straw | 3,559 0.45
Succulents 916 0.12

Total 1.65

that 2n 11 cwt. cow requires 0,75 1lbs. of

or maintenance purposes so that the protein
mw¢4t9q~nce requirement for the 1%% nerds esmounts to 5734 cuts.
Mlowing O, 6 1bs. of digestible protein for every ga alion of wilk
procduced, the pvotﬁ n proaucu'on requirement for these herds
amounts to 7180 cwis,

It is known
/digestible protein f

The aggregate balance for 137 herds is, therefore, -

Total Quantity | Protein Eguivelent
of Protein per—-cow-per—aay

cuts. lbs,
faintenance Requirement 5,734 0.725

Production Requirement 7,180 0.908

Total Reguirement 12,914 1,63%3
Actually Fed 13%,027 1.647

Surplus 117% 0.014
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Whilst dry matter and starch equivalent both reveal
deficiencles, prctein reveals a surplus. The needs of the
cow, both for maintenance and procduction purposes, are
satisified by the cuantities of foods recorded ag fed,

There is no dependence on winter grazing for protein require-
ment, It must again be noted, however, that no allowence is
made in these calculations for the feeding of protein to dry.
cows in preparation for milk procduction, over and above Thas
is recuired to maintain their weight. This consideration
may be suificient to convert the surplus, which is less than
1% of requirements, into a small deficit,

The protein in winter grazing is substantially less
than is to be found during the growing season of early summer,
but none the less, it is in excess of the protein in hay,
These figures suggest that grazing forms a not inconsiderable
part of the feeding, especially in the sutumn months, The
value of the protein, however, appears to be overlooked,

The production reguirement for an average yield of 1,51
gallons is 0,908 1bs, of protein, The amount of protein fed
in concentrate form is 1,08 1bs., a slight surplus,

The total foodcost of £41,301 can be analysed as
follows:-

Soncentrates
Hay and Straw
Succulents

Grazing

“ Table 7 shows the weight of starch eguilvalent fed to
be 74,582 cits. Since this does not include winter grazing,
the total cost of this cuaatity of starch is £37,900, Thus
the cost of 1 1b, of starch equivalent averages 1,094,

No useful purpose is served by comparing the cost of
starch in the form of concentrates, hay and succulents
respectively, since the hay and succulents have been charged




at a price which makes their cost per 1. starch equivalent
approximately egual to that of toncentrates. However, useful
comparisons can be made between the cost of starch in dairy cake
and its cost in farm-mized concentrates; and also between the
estimated cost of starch in winter grazing and its cost in
concentrates.: '

The total cost of concentrates is £18,235; of this.
£10,877 is the cost of factory-mixed cake contalning 19,986 cwts.
of starch equivalent. The cost of 1 1b, of factory-mized starch
is, therefore, 1,17d., whilst the cost of 1 1o, of farm-mixed
starch is 1,014, A production ration for 1,51 gallons, the
average yield, should contain 3,40 lbs, of starch equivalent,

In manufacitured cake the cost is 3.43d. The saving amounts
to 0,364, per gallon of milk produced, Dairy czke has Deen
assigned a starch eguivalent of 70%; if its starch eculvalent
were 81%, it would cost exactly the same, Although it can de
argued that the starch equivelent of cake is higher then 70%,
it certainly is not as high as 81%. The cost of mizing must
Te deducted from the advantage of 0.36d. per gallon, but the
margin will probably still be 1n excess of +d. a gellon,

3

is the estimated cost of winter
iency of Teble 7, which may ove

The sum of £3,401
The starch cdefic
ibuted to winter grazing, amounts to 7,706 cwts, A
954, per lo. starch ecuivalent in grazing is
oontailned, This is undoudtedly too &l ana is
ined oy U act that the above I starch
‘iclency 1is toe @ amount, not e single
cow is consuming in excess of rec In & later
section of this report, & much bedier estiimate of the cost
of starch ecuivalent in winter
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' ' ecuivalents of the varlous
foodstuf rill Ye fc in Appendix I,




2, VARTATION FROM FASHM TO FARM

The degree of variation from farm to farm is very
considerable, This fact is certainly no new discovery, for
agricultural production has always veen regarded as subject
to variation in the most diverse manner. This ie seen, not
only in the cost of produciion, bui in vield, size of hexd,
guantities of foods fed, and distribution of foods between
different classes, as concentrates and hay, to mention only
a few of the sources of variation.

In Appendices 2 and 3, to be found at the end of
this report, cdata is given for the individual herds costed,

Appencdiz 2 arranges the farms in order of food cost
per gallon, beginning with the lowest food cost, and eading
with the highest, The locality of the farm is given, and
both the positions of the farms and the positions of the
principal towms are to be found upon the map in the front of
this report, Appencix 2 gives, in addition, the following
individual detail:-

(a) mhe average numver of cows in the herd and the
numober in milk, Summer dairies can Te
distinguished by the low proportion of the
nuber in milk during the winter,

The gallons per day per cow, both as averages
for the entire herd, and as averages over tne
cows 1in milk only,

Food cost per cow per day, and per gallon,
These figures include charges for winter
grazing,

In Appendix 3, the farms are arranged in the same
orcer, namely, in order of food cost per gallon, Cross
reference to the material of Appendiz 2 is <hus rendered
easy. Tne table is devoted to giving individual detail
for the quantities of foodstuffs fed, as folows:—

(a) The weight of food fed per cow per day, divided
into concentrates, hay, and succulents. The hay
includes a certain amount of straw, These
Givisions are identical with those used in section
1 of this report.

The weight of concentrates fed per gallon,
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The dry matter content fed per cow per day, of the
ccnue:traves, hay, and succulents added together.

This T‘Gdl“ gives the average ary~mottcr—uulk
its, but it does not include any allowance

The total weight of starch ecquivalent fed per cow per
day; ‘the tOual requirement of starch eculvalent: and
the surplus "fed over recuired" or ths deficiency »
"reculrad over fed". The figures ars calculated as for

ables 6 and 7 in section 1 of this weport, Certain
modifications are made for herds other than shorthorns,
The figures given in section 1 for malntpl~nce and
production requirements are the basic figures for
shorthorn covs. The following figuros,are uged =
cows of various breed.

TASLE 11.

¥aintenance
Starch Eculvelent

per Jow7 pexr Doy

7 1vs.

N

N
£l Fle

7 1los.

N
£

7 1los.

6% 1bs,

N

na
Fiu mp

52 1os.

no
Flw

5 1bs.

n the
Tarm 1ls given, Not only are these tables useful
g 1o the eye a ready picture of the variation in the
ctors, bubt each individual Tarmer can assess his ow
Thus o farmer whose vield per cow-in-herd is 1.80

ta oTes that follow, a summary of the variation
from farm
in presen
al;kc;elt
position,
gallons will know Iron rpable 12, that his is one of 24 farms
having a yield between 12 and 2 gallons, whils? 18 farms have

, y%elds of 2 gallons or more ‘and 91 farms have yields below
i gallons, The position 0f the farm can be read in this way,

~

the factors given.
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Number of HNumber Mumber of

o - Number
Cows—-in-Eerd of Herds Covws—-in-Milk

of Herds

less than 10 less than 10

10 - 19 : - 19

20 - 29 f ' 29

30 - 39 2. Z 39

40 - 49 ' : 49

50 ~ 59 | 59

60 - 69 69
70 - 79 - 79

80 or more ¢0 or more

TABLE 13, VARIATION IN VIELD

Gallons per Day Tuwber 7| Gallouns per Day | Number
'per Cow-in-Zerd | of Hexrds per Cow-in-Milk | of Hexrds

over 3

2 -3
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TABLE 14. VARIATION IN COSTS.

Foodcost per Cow Number Foodcost Number
per Day of Herds Per Gallon of Herds

under 84, 12
8d. - 94, 16
9d. 6
15
14
20
16
10
14
10

VARIATION I CONCEITRATES FED

Concentrates fed Number Concentrates fed Number
per Cow-per-Day of Herds per Gallon of Herds}

under 2 1lbs. under 2 1lbs,

n

- 1bs. 2 - 3 1bs,
1bs. 4 1bs,
los. 1bs,
1bs. : 1bs.
1bs. 1bs,
1bs. , los,

1bs. 1bs,

O o ~N o Ul B Ul

10 1bs. 1bs,

]
o

- 11 1bs,

11 1lbs. or over




TARLE 15.
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VARTATION I FODDERS FED

Hay and Straw f=d
per Jow-per-Day

Succu
per Cow-poer-Day

lents fed

Tumber
of Herds

6 1bs,
6 8 1bs.
8 1bs,

10 - 12 1vs.

12 . 1os,

14 - 16 1bs,

15 — 18 1bs,

18 - 20 1bs,

20 1bs. and over

C

40 1bs,

4 1lbs,
8 1bs,

1lvs,

and over

57
8

10
8
20

TAZLE 17,

A M T
A LUER AN

.ﬁT‘JD DL

ter Grazing)

atter fed
Cow-per-Day

Kumber

0f Eerds -

Starch

Equivalent

per Cow-per-Day

- liumber

of Eerds

under 12 1lbs,
12 -
14
16
18

20

14 1bs,
16 1bs.
18 1vs,
20 1lbs,
22 1bs,
22

24

26 —

24 lbos.
26 1vs,
28 1bs.

28 1bs. and over

under 6 1bs.

6

7
8

9
10
11
12
13 -
14 1bs,

7 los,

8 lbs.

G 1lbs,
10 1bs, .
11 1os.
12 1bs.
13 1bs.
14 1bs.

and over




VARTATION I STARSE DEFL

Mok T - - Z

( Excluding Winter Grazing)

Lency or Surplus

Equivalent Number of Herds
Cow—per-tay

A los,. or moTre

1Ts.
1bs.
1%¢s.

1 1b,

rTroe
S

e

. - Toodstuiis,
gallons

per

ranges
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Before the advanta and 4l ivantages of 211 these
many differeant m i cement are discussed, it
ig of interest © e factors are sudbject to
the greatest variadi ~hich to the least, It has veen
stated, for instance, that the average yield per cowr—-in—herd is
1.51 zallons per day. Only t7o herds, however, are to be found
with a yield of 1.51 gallons; the other 1%l herds have yilelds
either higher or lower, The average amount by which individual
yields vary from the average yield of 1,51 gallons can be
calculated, and expressed as a percentage of the average yield,
Similarly Tor any other factor of management it is possible to
calculate, not only the average, but the average amount of
variation, and this average variation can De expressed as a
percentage of the average. The folloving table presents such
matzarial,




TABLE 19. DEGREE ]

Factor of Management verage

all cows

Cows—-in-

per

Siraw per
rer Day

Succulents per Cow

per ey

Concentrates per
Gallon

Dry ¥atter per Com
per Day

Stzrch per Cow per
Day

W21lst the average size of the herd 3G
average varlation of individual herds Tron this fi

eows more or less, a veriation egual +o 429 of the ave
itsels, The variation of vield is less %than the v ia

in the size of the herd, The variation in +the nunber of co
in milk is a small Ffraction less, '

Ty
(P ~]




The variation of yield is less than the variation in
the size of the herd, Variation of yield per cow—in-herd is
rather larger than variation in yield per cor—in-milk, The
existence of a number of summer milk DIOuUCCIS is responsivle for
exceptionally low yields per “O'—lﬂ—hur these exceptional case
are not revealed ;“ 2 classification by ylbld per cow—in-milk,

S

Food cost per cow is more subject to variztion than food

cost per gallon, A certain number of high food costs per COW
are oocacloﬂed by high vields, end in theu cases the food cost

per gsllon is not exceptional,

Variation in the quantl : suCﬂulenuc fed pef cow is
very much more mzarked +hﬁ1 Le v : in the oguantity of
concentrates fed. Al herds receive no
‘succulents, ¥eb the ¥ 1 ULC: in woo fed is anone the
1css very mgrned c:rt.inly more LoT vocd 'L;n the variation in
Since concentrates are fed for milk production,

a 3 prlmcri v for meintenance, the coap:rison reflects the

5 (D
4 &
]
m
ot
l..
(@]
J

on in yield on the one hqau, the much more rigid
ance reguirement on th er h nd, Even so, the
in concentrates fed pﬁ; 00” is greater uhan the
in yield, kmpporulﬁg the conclusion already noted,

0o

meny cases the Toeulnd of concentrates is eAuchlVe.
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Some part of the variation in concentrates fed per cow
eflects, however, ihe IGQHLICmCle of higher vield, so that the
variation of “onoenu“ﬂteb fed p zallon is less than that of

-]

concentrates el per COW.




This section of the report is devoied to an examination
of the effect upon the food cost per gallon of a number of
management factors, If the data collected rere complete, it
would be posegible t0 give an account of the reasons for variation

ar

~with a high degree of accuracy, Some relevant data, hovever,
are absent, such as the characteristics of the so0il and the
feeding value of the hay. Although this exsmination is,
therefore, necessarily incomplete, some important causes of
variztion in the food cost per galion can De revezled, '
Food cost per gallon is equal to food cost per covw
divided by yield per ¢ 7, and can be reduced either by an
increase of yield in relation to a given cost per cow, or oy a
reduction of the cost per cow in relztion 1o a given yield,

IT an increase in vield is accompanied by an increase
in the cost per cow of exactly the s=me proportion, then the
cost per gallon is not altered, For example, consider a
vield of 1,5 gallons obtained with a food cost of 12d, per cow,
Food cost per gallon is then 3d., Suppose that both yield and
Tood cost per cow are increased Dy one-third, Yield is then
2 gallons, and food cos3 per cow 16d,, whilst food cost per
gallon is 8d,, exectly +the same as : T If, however, vield
rises by 2 proportion which is he proportion in
which r gellon will

<o
i
e
TO1CD P2

Tall,

Again, if food per cow and yield are each lover
by the sane proportion, then food cost Per g=llon is unaltered
Yet if yield is lowered by a lesser proportion than food cost
per cow is lowered, then food cost per gellon will fall,

_ A Tarmer cannot, of course, change his yield level
with the ease that this argument suggests, dbut the gam
rinciple operates vhen different herds are compared, Herd
s a lower food cost per gallon compared with herd B for
one of two reasons, If herd A has a Ligher food cost per cov
than herd B, then the yield of herd A is Proportionally etill
higher, or if herd A has a lower food cost per cow than herd
B, then the yield of herd a is not redquced in the sane
proportion as food cost per cow. '
i
In farming Practice, rather more emphasis has been
placed upon the method of increasing yield than upon the
method of reducing food cost per cow, This emphasis is
€asily explained.. An important part of the food cost is
for the maintenance of the cow's vieight., This pzart remains
approximately the same for =21l levels of yield, High yield




has the effect of spreading the maintenance cost over 2 greater
quentity of milk, thus reducing the cost pexr gallon, Maintenance
costs have the characteristics of overhead charges; the greater
the turnover, the less their burden,

It has been shown in Table 7, that for the herds costed,
maintenance recuirements are wore than double production require—
ments, This Pbeing so, the advantage of spreading maintenance
costs over higher yield should be particularly marked, The
following table shows the advantage, in theory, of higher yields,
It is based upon the assumptions, used in section 1 of this repord,
that the maintenance cost of the average cow is 7 lbs., of starch
equivalent, whilst the procuction requirement is 2Ll 1ps. of starch
equivalent per gallon of milk,

TABLE 20. THEORETICAL ADVANTAGE OF ZIGHER YISLOS

Maintenance | Production Total los, Starch
Recuirement | Requirement Sterch Reguired
1bs. Starch | los, Starch Requirement | per Gallon

2

7.00 : 9.25 9.25
7.00 ~ 9.81 7.85
10,33 6£.92

[

-
o e

10,94 6,25
11.50 5.75

r

7,00 12,06 5.3

7
| e

n =
#

.o
£

o2
X

7.00 12,63 5.06

n
e

7.00 12.19 4.80
7.00 13.75 4.59

W

nce the cost of starch eculvalent is roughly 13, per
11 in starch requirement as shown in the last column

i
a

1o., the :
should also provide an approximate measure of the fall in pence
of food cost per gallon as yield increases.

The data for 133 herds can now de arranged in yield
groups. The following table shows the advantage, in practice,
of higher yields:-




- Yield FPex Average Daily
" Cow-In-Her Humber of Yield food Cost
Gallons Herds Gallons per Cow

Below'l% 23 1,05 | 9.23%
1t - 15 36 1.39 - 10.50
1 | 32 1.62 11,66
1 24 1,86 12,67
18 2,22 14.49

As yield increases, food cost per cow increases, but
food cost per cow does not increase a2s rapidly as yield, so
that a fall in the cost per gallon is shown, Between the
two extreme vield groups, a margin of 2,2% d, per gallon is
found, a congiderable advantage in favour of higher yields,

The advanitage in pracitice remzins somewh2at less than
the advantage in theory:-

field I TEICRHRY IN PRACTICEH
Gallons

Starch per Gallon Fa Food Cost
per Gallon

8.92 1bs, 8.76

d.
7.28 1Dbs. ) % 7.62 a,
6.57 1bs., - 7.21
6.01 1bs. - 6.8%
5.40 1bs. ' 6,5?




A glance at the columns snonlnb the recduction in
theoretical starch requirement and the recuction in food cost
per gellon as yield *pcreﬂse ghows that the reduction in
food cost is less than the re Vquuca in starch reuuirement,
Thus, comparing the lelQ group ”1LL —~ 1% gallons" with the
grou “below 11" gellons, fhere is & fall in starch re~u1rernt
of 18%, but He fz211 .in food cost pcr gallon emounts to 1%
Similarly in 211 cases, the fall in2 ood cost is less tnan the

fz11 in starch requirement.

This margin between thecTy =nd practice can be
exprpssed in another way. Higher Jleld recgulres an increase
in the cos% per cow, on account of ihe increase in the cost
of the production ration, In prazctice, this iancresse is
hezvier than is expected, thus oLfkcttimg in part, the
adventage of higher ylnld It is no%, novever; sO hhavy thet
it compl; ely cffsets the advantage of higher vield.
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In table 2%,-the margin between the two extremec groups
is 2,.54d. per gallon, a mergin which is wider than that of Table
2l, where o margin of 2,22d, was found, In Table 21, it wag
found thet 18 hcrds with yields of 2 gallons or more, produced
at an average winter food cost of 6.53d. per gallon, From
Table 23 we now learn that the 28 herds with a food cost PET cow
per day of below 9d., produce at an average winter food cost oFf
6.09d, per gallon. It would eppear, therefore, that a low food
cost per cow per day reduces the cost per gallon more effectively
than a high yield!

At least it can be said that a considerable number of
low—cost~per—gallon farms are low, not because they have high
vields and are able to spreaC their maintenasnce costs, but
vecause they have very low costs with low vields. It is a case
of reducing the cost DET cow more rapidly than the yield!

Appendix 2 shows that, of the ten herds with lowest food
costs per gallon, six possess a low cost per gsllon primaril
because their cost per cow is low (.31, 1,30, ¥,91, M,65, M.58
and ,79), whilst four DOssess a low cost per gallon primarily
because their yield is high (8,43, .94, M¥,50 and S.40), of
the next ten, five show a low cost per cow (8.84, M.89, 1,118,
#,311 and #,76), whilst five show a high yield (8,198] 1,171,
£,6, M.60 and ¥,307),

Iwo points, then, require emphasig, tly, the data
Tor 133 herds shov that a low cost per cow is = ightly mozre
imvoritant contributor to & low cost per n, than is a high
yvield, Secondly, that in considering ventage of high
yield in spreaéing the burden of mein NC¢ 8%, some factor
is at work to offset the tiicoreticsal

Clearly, then, it is nece 7o i out the nature
0f this factor which is offsetting the the icel advantage
of higher yield.

8 a rule, in feeding for higher yield, i% is necessary
to curteil scomevhat the feeding of bulky focodstuffs, in order %o
allow of a higher consuwmption of concenitrated foodstuffs, It
has becn assumed, so Tar, that there is no additional cost
attaching to this process of substitution, If, in order to
allow for a higher wilk-producing capacity, a portion of gz nore
cheaply produced feed mist de eliminated and an additionsal
portion of a more cxpensive fead must De included, then ther
is brought into play a factor which will operate, ot least in
vrart against the adventage of hicher yield, :

\

Since foodstuffs such as hay, mengolcds, and kale hrve
been priced ~% an amount which makes +them Dossess approximately
the same cost per 1b. starch equivelent, the "substitution cost™
cannot be found in the case of Treplacing these foodstuffs in
bart by ceake or other concentraies. In practice, of course,
the principle of substitution cost will have an effoct here, but the
the costings scheme, as at present organised, is not in a position
to reveal iss importance.
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In the following table, the herds have been classified

in three groups according

calculated for Appendix 2.

TABLE 24,

to the starch deficiency or surplus as

STARCH DEFICIRNCY AND SURPLUS

Starch
Deficiency
or Surplus

per Cow per Day

Food Cost
per Cow
per Day

Food Ccs?t
per Gallon

Number Vield
of Eerds Gzallons

eficiency

2 1lbs. or wmore

ibs.

€.794d.
11.534.
14.1446.
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» ARD LOW SC2T

Farm
and

Positicn
Number

Yield
Gallons

Starch Deficiency
per Cow per Day

5
6
7
8

12
13
15

17
20

S.43
¥.94
12,50
S.40
3.198
4,131

- 7
i, O

3,46 1vs,
2.69 1bs,
2.77 lbs,
1.01
0.54 1bs,
0,69
0.93
0.95
1,87

Yield
Callons

Starch Deficiency
per cow per Day

1,68
1.75
1.27
1,33
1.52
1.53
1.43
1.38
1.24
1.61
1.47

4.35 1vs,
3.47
.27
4.47
3.56
3.78
4.43
444
4.96
.2.07
3.20
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The above tables, Detween them, include the 20 lowest—
focd-cost-per—-gallon herds, divided into two groups, What a
contrast detween the groups! The general picture of Table 25 is
one of high yields, high cosis per cow, and small cdeficiencies,
The general picture of Table 26 is one of lower yields, low costs
par cow, and large deficiencies.

- These are the two ways of keeping down the food cost
1lon: high yields, which spread the burden of maintenance,
lLarge starch deficiencies made good by winter grazing.
S.4%, ¥X,31, and M,30 apvear to derive their advantage from
sources, for the existence of a high sterch deficiency is
combined with 2 yield which is moderately high,

A more complete account of the total starch deficiency
can now be given. In Table 7, the "balance shect" was
constructed for the 13%7 herds added together. Tables 27, 28
and 29 provide similzr information for groups frranged accord-
iag to the amount of starch deficiency or surplus. The
maiintenance recuirement is, again, 7 lbs, of starch ‘eguivalent
PSr cow per day, and the production reguircment 2% ivs, per
gallon, he amounts "actunlly fed" refer only to rationed

10 not include wianter grazing.

Totzl Quentity
cf Starch Starch Equivalent
Equivealent per Cow per Day

cuts. 1bs.

NEAC 21,028 7.00

Procducticn Rec rien’ 9,247 3.08

30,275 10,08
20,588 6.88
9} 587 30 20
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was given of 0,954,
the form of winter

At the end of
as the cost of 1 10,
grazing. An indication was al this figure is too
high, From Tatles 27 and 23, at a starch deficiency
total is obtained of 11 097 C,bS ¥ gure is higher than
vefore Tec auce it has not been offset Dy the surpluses of 59 herds.
On the 8 erde for which deficiencies appear, the total cost of
winter g ing amounts to £2,408, and consequen ulj a oetter

A mo7 ve given of the cosi of 1 lb, of starch equivalent
f winter grazing,
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ig new estimate is 0,434, per lb, starch equivalent,

“e compared with a cost of 1,09d. per 1. for starch

rate form, Since the herds with deficiencles depend
considerable extent upon winter ﬂra21ng, the importance
as a contridutor to lower cost, is Turther empnavlzed
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vields end low costs : ’.» i Jleld should Dbecome
more apparent within or¢ . ciencles or surpluses,
ITn Tavle 24, Thrce groupe arranged » _Zlng to deficlency and
2 se b ne img o3 of vield within each of
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7ithin each group there is a fall in the average food
cost per gallon frowm the leow-yicld herds to the high-yield herds..
The average yield for all herds, of 1,51 gallons per cow per day,
has been taken as the dividing line between low yiclcs end hid

'*“C‘\‘J"

For the group of large deficiencies, the high yield
herds save 1.53d. per gallon; for the group of small
deficiencies, the high yield herds save 1,28d, per gallon,
whilst for the group of surpluses, the high yield herds save
2.,05d, per gallon,:

In Table 22, it was shown that the percentage
reduction in cost as yield increases, is not so great as the
percentage reduction in theoretical sterch regquirement per
gallon, The following table shows very clearly why this
was the case.:

TASLE 1. ACVANTAGE OF YIZLD

Starch
Deficiency or Surplus| Requirement Food Cost
per Cow per Dy per Gallont ¥ per Gallon

Deficiency 2 lbs, oT
©oTre

hig

eld

Low Yi
High Yield

Deficiency under
2 1vs.
Low Yicla
High Yield

Surplus
Low Yielad
High Yield

Here, the relationship between theory =nd practice
is particularly close. It can e stated, therefore, that
the discrepancy between theory and practice as revealed in
Table 22, is attributavle to the sterch deficiency or surplus,
i;e.,, in general; to the presence of winter grazing,

A further point reguires special emphasis, “hilsdt
the 41 farms with large deficiencies show an average food
cost per gallon of 5.13d. (Table 24), the 13 of these which
also maintain y¥ields in excess of average, 'show an average
food cost per gallon of 5,264,




The last tables of this section show how the proportions -
of foodstuils other than grazing change as yield increases.

ABLE 32, CHANGES IN FOODS AS YIELD INCREASES

CO7 PEZR DAY

Cow-in-Herd Concentrates
Gallons Concentrates S Succulents per Gallon

1lbs, ' 1bs.
4.49 : 4.26
5.83 ' 4,23
7.13
7.84
10.7
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, The existence of winter grazing may also be a reason for
the relatively steadv appearance of +he hay raticn in the above
table, In Table 33, the starch deficiency is given for each
y¥ield grouon, If it is assumed that this deficiency is accounted
for by grazing, it is possidle to estimate what the hay ration
would have been, had there been no grazing,
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escarpment, The opinion of farmers in this region is that
their farms are vsle farms, Indeed, they have little in
common with those upon the wolds, being grass and more
productive, They are, therefore, classified as vale farns,

In the Stroud district, the valleys are entirely
surrounded ©y Cotswold hills, and are little.more than

Cotswold slopes in many cases. The farms here are
clagsified as Cotswold farms. :

On the eastern parts of the Jotswold hills, it is
difficult to demark the boundary as the country slopes
gently dowmward Irom Jirencester towards Swindon, and from
Badminton towards Chippenhan, The county Ttoundary of
Gloucestershire and Wiltshire has teen adopted, as this
serves reasonably well to divide the Cotswolds from the Vale
of Swindon, To the south, the Cotswold hills extend into
Somerset, and Bath has Deen tzken to mzrk the border, Thus
one Somerset farmn, 3,1%8, being in Somerset to the north of
Bath, is inciuded in the Coiswold group.

The following are the Cotswold Tarms:i—
Stroud districti- M.37, ¥,52, 4,61 and X,71,
Chipping Jampden:- M, 15,

Cirencester district (Eastern):- 4,3, M.4, ,11, 4,12, ¥,20,
and 14,58,

Petbury Gisirict (Southern):-
1,116, ¥,118 and 3,138,

6Cla, 6C1p, .55, 4,68, 178,

The Wiltshire Dowms and the Cotswolds are the two
principal hill regions, and a useful contrast can be made in
considering these areas togetaer, Table 34 gives the
essential data for v as.

E5 COTSTWOLD HILLS

Wiltshire
A1l EHexrds Dowms Cotswold

Number of Herds 133
Gallons per Day per Cow-in-Herd 1.51.
Average Number of Jows per Eerd 28
Food Jost per Cow per Day 11.20
Food Cost per Gallon 7.404d.

-20
1.35
4z

11,114,
8.244.
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1bs, 1lbs,
Concentrates per Cow per Day 6.56 6.52
Hay & Straw per Cow per Day 12.565 13,84
Succulents per Cow per Day 12.19 10.2C
Concentrates per Gallon 4,34 8 4.84
Dry Matter per Cow per Day 18,20 19,02
Starch per Cow per Day 9.4% 9.60
Starch Deficiency per Cow 0.97 0.43

per. DPay
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Food cost per gallon is 1,074, below average on the
Wiltshire UOvDs, and 0,84d. above the average on the Cotswolds,
The total margin of 1,91d, is a striking picture of the difference
that locality can cause, Compared with the Wiltshire Dovmlend
farmer, the Cotswold farmer has an uphill task.

On the Downs, a yield above average is maintained cn a
very large herd, whilst cost per cow is below average. The cost
per cow on the uots 7olds is a fraction oelox averaﬁe out the
yield is down heavily, and this is the principal coatribution to

the high cost per uallon

The feeding of concentrates per cow is above average on
the uovns, and below average on the Cotswolds. The disparity
in yield is such that, for the Downs, the guantity of concentrates
fed per gallon is velow average, ancé for the Cotswolds is in
excess of the reuognlzed normal reguirement of 3} 1lbs, per gallon,
by no less than one and a third 1bs. per gallon.

Farm—mixed concentrates account for ASH cf all conceatrat
for all herés, 565 on ths Downs, and 435 on the Cotswolds. The
most important farm-mixed concenirates are!-

Dovms (1) groundnut, (2) fleked maize, (3) uadecorticaied coiton
ceke, and (4) crusaed oats,

2) flaked maize, (3) decorticated
4) groundnut.

1) éried beet pulp, (
cotton cake, and (

end straw is below averaze on the
on the Cotswold Hills., The average
average on. thc Do ms and below average
e ;s traznslated into
! table of Section
> : Y ald Zrass ration exprs
herds, 16,51 1bs, on the Downs, 21
The high downland figure 1s due |
ntrates in the maintenance ration,

The feeding of
Wiltshire Domms znd
astarch deficiencv isg

oa th@ Cots

o o
[elNuY
< W

.,4
iy ot
QM m=s

o M
¢t Q

m k4
Gy Ry

[ 3]
bt

He ¢’
[éa)
.

'
1

%)
Q-' 0\l
]
(@)
(@}

n

Cas

- -
D O
1300

OO Ok
Q Qi gy :)‘

3

o 4
00
53O

ket 4
[ :'_'J' B jde
(o]

I ci

e Dowrs than in any other area,
L?.ld 1bs., no 8 than
S”OIQ area is tie second
1ere only 1.76 1bs. o

rer G.GLY -

1}
:

[}
mn
¢t Hy

D

f
O f:)l [l
H Fh

c
most ;mpO““a T
straw

S I SN ¢ S

iy
[
0]
H:
®
QA
Q

&s, a high proportion of
succulent food 3 wroves to e the case in
Wiltshire, but not on %l W S langolds are particularly
Prominent in feedi n 1 o Vhilst for all herds, rather

——

more mangolds are fed than kzle, on the uO”ﬂS, the welght of
m~ngolcb fed is mo doudble the weight of kale Ied No less
than 9,69 1bs. of : ngolds are fed, on an average, per cow per day.

In the Cotswold area, only 1.83% 1lbs. of mengolds are fed
ber cow per day, Nc other area reveals a lower figure, Kale
is the main const1tu*pn+ of the succulent ration belng fed to the

amount of 4,35 1bs,
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It is not, however, possible to attribute the difference
in cost levels to the feeding of mangolds and kale, for these have
been priced, not costed,. The low Wiltshire Dovm cost is to be
attributed to the high average vield and to the considerable
starch deficiency,

Since the type of agricultural area is largely respons—
ible for the variation in the size of the herd, it is advisable
to study the variation in the size of the herd which is asso-
ciated with variation in costs only within different agricul-
turel areas, The majority of large herds are found either on
the Dovms or on the Cotswolds, and an examination of costs on
both larger and smaller herds can be made for each area,

TABLE 35, SIZE GROUPS ON THE DOVNS AND COTSWOLDS

COTSWOLD HILLS

Mumber of Herds

Average Number of Cows

WILTSHIRE S0VHS

60 Covs
or more

Under
50 Covs

A0 Cows
OT moTe

Under
A0 Cows

.
A2

10
61

10
25

Gallons per Cow per Day 1,83 1,456

13,164,

Food Jost per Cow per
Day

Food Cost per Gallon 7.21d,

Per Cow per Day 1bs.

Starch Requirement 11,26

Starch Fed 11.11

Starch Deficiency -

Starch Surplus 0.15

The 1low cost per gallon on the Wiltshire Dovms is
seen o0 be due to the very low cost on those herds which
consist of 60 cows or more, Those herds of less then 60
cows cannot be regarded as small herds, yet the average food
cost per gallon is 7.21d,, compared with 5,964, for the very
large herds. This is due to the high food cost per cow of
13,16d, per day, and this, in turn is a reflection of the
small gtarch surplus, It appears, therefore, that the
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grazing which hag been
farms celongs entirely to the

“r‘:o" of Tinvter
Wiltshire Dor
cO7’s OT more,

consiceravle pro
detected on the 16
9 herds having 60

The size of the samples here Is very small, and emphasis
cennot Ve 1ald upon these conclusions, A note of warning must,
however, ve mede, since it is not possivle to regard the low wrinter
food Lo~“ on Nlltqh‘”e Dovmland herds as typical of the general
position on Dovmland farms as a whole, Thilst in other districts,
the sample of farms can prooably be 'egeraed as representative of
the entire districs, this may well not be the case for the

Wiltshire Downs, However, a very low food cost per gallon is 1o
be expected on very large Wiltshire herds, when an average vield is
maintained end a reasonaole amount oi ter grazing is availlable,

vers

-
wald

In the Cotswold area, the dividing line between larger
and smaller herds has been taken @t 40 covs. The group of
larger herds averages 61 cows, and the group of smaller herds
averases 25 cows, £g in w;luuﬂlre, the adventage lies with
larger herds, but the difference is not so un;ﬁed. The food
cost of 8. 084. per gullon for the $1i11l above the
average of ell herds, and the averas the group of
smaller herds 1is “”LSuzl“" high,
thc source of high cost per
in turn etiributay le to the existence
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The streans
Cotstold Eills form
the Bristol Avon,
district, and flovs

which rise on the eastern slopes of the

two river systems, those of the Thames and
The River Thames is formed in the Cirencester
through Oricklade in the northern part of

Wiltshire, The vale of Swindon is, therefore, to be regarded
as part of the Upper ”Hques Valley.

The Avon flows throuﬁh the north—-western paIt of Wiltshire:
lalmesbury, Czlpoenham helnv“am, Bradfozrd, Thus the vale lands
of the Trowbridge cls*”lcu are part of the Avon Valley.
Continuous with this area is the Vale of Pewsey, which is drained
by streams which form anoitner River Avon flowing across Szlisbury

Plain to the south coast,

- The Gloucestershire Vale lies on either side of the River
Severn,  The valley is wider to the east, extending to the foot
of the Cotswold Hills, and including the Vale of Berkeley, One
farm included is situated in the Forest of Dean.

The Worcestershire Vale is drazined by the Severn and. its
tributaries, the Teme from the west, and the "Warwickshire® Avon
from the east. A number of farms are situated at a somewhat
higher eltitude, on the slopes of the Lickey Hills and the
Ridgeway, in the north of the county.
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The following table throws into relief,
characteristics of these vale districts.

™~

Wiltshire

Number of Herds 13
Gallons per Day ' W 1.5%
Average Numder o Pt AL
Food Cost per Cow ver Day 11,204,

Food Cost per Gallon 7.334.

bs.

Succulenss per Cow per Dg
Concentrates per Gallon
Sow per Day
Starch per Cow per Day
Starch reficiency per Cow
per Day

Starch Surplus per Cow per
Day

Food cost per gzllon is lowest in Wiltshire, and
highest in VWorcestershire, Compared with Tiltshire,
Gloucestershire has a higher vield, dbut a2 proportionzlly
still higher food cost per cow Compared with Gloucester-
shire, Worcestershire has a rather lover yield, vut a food
cost per cow which is almost as high, Food cost per gallon
is novhere as low as upon the Wiltshire Dovms, &nd nowvhere as
high as upon the Cotewolds,

Between the three groups, there are marked distinc-
tions in the feeding of concentrates, doth per cow and pexr
gallon, The guantity of concentrates fed per gallon is
unusually high in Worcestershire, Teing 5,30 1lbs, as
compared with the recognised standard of %) 1bs, The
feeding of concentrates in the Wiltshire Vale is below the
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average for all herds, and much nearer
all cases, manufaCuured cakes and auts
of the total guantity of conceatrates,
more than two-thirds,

Of the farm-mixed concentrates,

important, in order:-

Wiltshire Vale

(1)

malzemeal,
znd (4) palm

Gloucestershire Vale

Torcestershire (1) dried beet pul
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the following are the most
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(3) groundnut
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into
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SIZE GROUPS IN 7
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VALE F

Mumber of Herds

Food Cost per Cow
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grasslqnd p?rulculq "ly productive, The area can ve defined as
that drsined by the Rivers Axe, Brue and Parett, together with
the district between Clevedon and Yatton, and Weston-Super-lare,
Highbridge and Bridgwater are the centres of the most important
block of flats. Iﬂlaud the area stretches to ulabuon cury and
*~n2 ort, whilst the LO“Ouﬁl Telt west of Bridgwater is also
included on the coast side of the Brlﬂc'a+er Kilve road,

The productive character of the grassland has gl"en rise
to two systems of dalry fw:miﬁq. These cannot always ve
dis® l“ollsﬂcd but a rough demarcation is posulule Some rarms
make tie test pos‘lule use of the summer grazing by maximising
their spring calvings, concentrating milk ro&uction in the summer
months, and '"ppquuv the seaside towms of Clevedon, Weston—-Super-
mare and Burnham-on-Sea, with milk and cream. The winter yield
of milk is, comnseguently, low,
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Average Liumber oi Cows

Tood Cost per Cow per lay 11.104d.

Gzlion 6.10¢.
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Food

Cost per

Concentrates per Cow per Day
Hay and Straw per Cow per Day
Succulents per Cow per Day
Concentrates per Gallon

Dry Matter per Cow per Day
Starch per Cow per Day

Starch Deficiency per Cow per Day

6.00
12.02
4.08
3,30
16,01
8.55
2,54
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The 8 herdswith 30 cows or more are:- M,7, 4,22, 1 91,
1,96, 11,100, 4,103, 4,112, and }4.117. The 7 herds with under
30 cows are:- M,b6, M,94, 1,108, 1,111, 1,119, 3,24 and $,1986.

[P

Food cost per gallon is very low on the smaller herds,
The table shows clearly the advantage of combining a yield of
1,82 gallons with a starch daeficiency of 2.54 1lbs, per cow
per day. The yield on the larger herds is very low, but it
does not result in an excessively high cost per gallon
because the starch deficiency, and hence the amount of winter
grazing, is considerable,

A further point of interest is the very low feeding
of concentrates per gallon on the smaller herds, 3.30 1bs,
per gallon, This is less than the recogised quantity, and
indicates that autumn grazing is sufficiently plentiful,
and of high quality, that the feeding of concentrates is
limited,.

For the two groups together, the most important
farm-mixed concentrates are, in order, (1) maizemeal, (2)
groundnut, (%) flaked maize, and (4) crushed oats.

The feeding of both straw and succulents i1s less
than in any other areas. The small guantity of succulents
fed consists principally of mangolds, The kale ration is,
by itself, smeller than in any other area,

The remaining Somerset farms form a belt +riil lic
in hillier regions, It is difficult to classify them as
hill or vale, On the Eastern iendips, in the Radstock,
Shepton Mallet and Frome area, the country is high, yet
the farming is not so clearly of a hill type as on the
Downs or on the Cotswolds. The country is undulating
rather than hilly, To the south, the undulating belt
stretches away to FUincanton, and a second vbelt of lowhills
forms the soutiaern border of the country in the neightour-
hood of Yeovil, COrewkerne, Chard, Ilminster, Wellington
and Minehead,

There are 27 farms in this hilly belt from the
Eastern liendips to the Blackdown and Brendon Hills, In
the tatle following they are classified in two groups,
those of 30 cows or more, and those of under 30 cows,
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TABLE 39, SIZE GRCUPS IX ' THE MERSET HILL BELT

30 CJows
or More

Number of Herds 17
Gallons per Day per Cow-in-Herd
Average Number of Cows 40

Food Cost per Cow per Day

Food cost per Gallon

Concentrates per Cow per Day
Hay and Straw per Cow per Day
Succulents per Cow per Day
Concentrates per Gallon

Dry latter per Cow per Day
Starch per Cow per Day

Starch Deficiency per Cow per Day

od ¢
Lowns
be traced

The larger herds show a lower fo
revealing the same tendency as upon the
advantage of the larger herds can again

starch deficiency.

The principal farm-mixed concentrates fed to the 27 herds
in the Somerset hill belt are, in orcer, (1) flsked maize,
(2) groundnut, (3) bran, and {4) c¢ried veet pulp. liore Tlzked
maize is fed in this area than in any other,

The quantities of straw and succulents fed are larger
than upon the flats, though straw accounts only for 0,47 1lbs,
out of a total hay and straw ration of 11,63 1bs., per cow per
day. The succulents are divided in the ratio of 5 parts mangolds,
4 parts kale, and 2 parts caktage,
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CONCLUSIONS

It is claimed that the foregoing analysis shows very
clearly that two major factors are responsitle for the wide
variation found in the food cost per gallon from farm to farm,
These are yield and starch deficiency or surplus,

Whilet classification by yield revesls a considerable
advantage in favour of higher yields, it is not as great as
would be expected from a study of theoretical food reguirements.
Many herds with low food costs per gallon are found to possess a

low cost per cow with low yield, These low per-gallon costs
are due to large starch deficiencies.

The starch deficiency 1is calculated by subtracting the
starch recorded as fed in the form of conoentrates, hay, straw,
roots, and green crops, from the total requirement, It is
assumed that the deficiency 1is a measure of the amount of starch
equivalent provided by winter grazing,

The fact that the advantage of higher yield is rather
less than is expected from theoretical considerations, is wholly
explained by those herds with very low food costs per cow and
large starch deficiencies, When the influence of vyield upon
the food cost per gallon is studied for groups of herds
possessing similar starch deficiencies or curyluses, it is
found that the advantage of hlg“v yield conforms in a very
striking manner to the expected theoretical fall,

The assumption that starch deficiency is
the amount of starch equivalent ccnsumed in the form of w
grazing, is clearly oven to criticism, The agsumption can be

regarded only as a first approximation to the truth, In an
earlier puol’hatlon of this department entitled "An Enquiry
into Menagement for Milk Proudction," now out of print, it was
shown that winter starch deficiencies were almost entirelwy
accounted for 1in the months of October and Hovemter. This is
strong evidence in favour of the assumption made in the present
bulletin, A similar subdivision of the winter period 1934-5
has not vet been made, A further bulletin on week-by-week:
changes in feeding for a twelve-month period will be published
in the near future, Such a stucdy will throw consicerable
1light upon the relationship between starch deficiency and
grazing,

A second assumption which materially affect
analysis is that which is made for the starch cgaivs
hay. The assumed average is 2%,3 % oizach couivalent and
is not likely to be the true average for the total bdlk of hay
consumed during the winter, whilst variation from farm to farm
is likely to be as consideravle in this respect as in any other.
In the months of January and February, starch deficiencies and
surpluses may well measure variations in the feeding value of
hay.

A third assumptlon has been made in the pricing of hay,
Again, variations in the cost of production of hay are known
to be very considerable from farm to farm, as are the relative
proportions of concentrates and hay fed per cow. An effort
is now being made to calculate the cost of production of hay
on each farm, It will be possible to estimate the importance
of this factor in a subsequent publication.
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In spite of these llmltatlons, the material of this
bulletin advances some distance towards th ultimate destination,
The advantage of higher yields is not likely to be seriously
qffectea by. any suobeou\dt analysis. Where a plentiful supply of
good quality hay mivducsd at low cost is available, low food costs
per ”allon based wpon 1om vields will again be seen, a phenomenon
pardllel with that of low food costs per gallon based upon winter
grazing Yet the present bulletin demonstrates that the advantage
of h;&“ ,1eld persists within the group of herds showing large

starcn deficiencies,

Altnough higher yield is favoured, the material collected
not give a solution to the prooTem o* rorcing vield. The
d~ ion glven suggests the elimination of poor yielders
the prevention of severe drops during the period
ond the selection of likely high yvielders for
nce into the herd.
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APPENDIX I

Analysis of Foodstuffs - Figures used in this bulletin

Dry HYatter Starch Eguivalent Protein
Percentage Percentage Percentace

Dairy Cake 66,0 70.0 17.0

Groundnut Cake 9.7 7%.0 41,73

Decorticated 90,2 68,4 34,6
Cotton Cake

Undesoriicated 57.9
Cotton Cake

Palm Kernel and 90.0
Coconut

Flaked liaize 69.0

Dried Beet Pulp
Hay

Oat Straw
Barley Straw
iheat Straw
Mangolds
Turnips

Swedes

Kale

Cabbage

Sugar Beet Tops

Brewers'! Wet Grains
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APPENDIX 2. INDIVIDUAL HERD PARTICULARS

In order of Food Cost per Gallon.
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" APPENDIX 2 — CONTINUED
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APPENDIX 3 — CONTINUED
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