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No. I. The North Eastern Portion of the Somerset Lowlands. View from the lower
slopes of the Mendips towards Brent Knoll and Bridgwater Bay.
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PREFACE

THIS study was planned at the time when the possibility that
'over production' of an agricultural product could occur
was still a novel and rather horrifying idea to the farming
community. Milk production had risen to a level at which
any further increase, without a compensating rise in liquid
consumption, was bound to lead to a fall in price.
In the White Paper accompanying the Annual Review and

Determination of Guarantees, in February 1958, the Govern-
ment's objectives were clearly stated: " production of less
milk, pigmeat and eggs ", and "a reduction in the resources
devoted to producing commodities in abundant supply,
particularly milk, pigs, eggs and wheat ". Expansion
was required in the output of home-produced feed for
livestock and of" more beef and lamb of the quality wanted
by the market ".
A periodic appraisal of the nation's requirements from

agriculture and formulation of a policy to meet these re-
quirements is essential, and this analysis was undoubtedly
correct in its wide context. But, British Agriculture is
made up of hundreds of different types of farms; farms of
different sizes, on different soils, with different climates and,
not least, different farmers, each with individual abilities
and preferences. What may benefit one farm may harm
another; what may be possible on one farm may be im-
possible on another; what may attract one farmer may be
anathema to another.
The object of this study is to examine the agricultural

economy of one small area in the light of the situation
described in the White Paper of 1958—a theme which
has been repeated with minor variations in each succeeding
year. It describes an economy organised for milk produc-
tion and deals with the problems of adaptation which arise
as a result of a fall in milk prices; with the probable re-
actions of farmers to these problems and the likely effect
on their incomes.
The particular area was chosen for three reasons. Firstly,

it is almost exclusively devoted to milk production. Second-
ly, the farms within it are as homogenous a collection as one
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could expect to find in this country. Thirdly, physical and
sociological factors present special problems, although
it is by no means a 'problem area'.

It is hoped that this work will achieve two results; that
by its presentation and evaluation of the relevant issues,
farmers of the Central Somerset Lowlands will be assisted
in making their decisions as to the best way to deal with
changing price relationships and that the problems arising
from changing economic circumstances, of one particular
section of the farming community as distinct from ' Agri-
culture ', will be made more widely known and appreciated.
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PART I

The Background
Location

The area selected for investigation comprises eleven

parishes with parts of two others, covering altogether

32,000 acres, within the southern half of Axbridge Rural

District.* It forms the northern portion of the Central

Somerset Lowland Plain of some 150,000 acres. The

geological formations, the soil types, the physiography and

the climate of the area, and the type of farming to which

these give rise, are typical of the larger natural feature of

which they are a part and also of the less extensive ' Flats '

of north-west Somerset on the further side of the Mendips.

The thirteen parishes form a roughly rectangular stretch

of land, some 5 miles wide and 12 miles in length, running

inland in a south-easterly direction, from the coast of

Bridgwater Bay, between Burnham-on-Sea and Brean

Down, near Weston-super-Mare, to within 5 miles of Wells

and Glastonbury. To the north and north-east, the Mendip

Hills present an imposing natural boundary, rising abruptly

from the plain to the highest point in the range at Black

Down (1,068 feet) above Cheddar. To the south, the

boundary follows the course of the River Brue, except

where the towns of Highbridge and Burnham-on-Sea, at

the seaward end of the area, have been excluded from the

investigation.

Physiography

Most of the ' Flats ' lie less than 20 feet above sea level;

often below high-water mark. They have been eroded out

of soft mesozoic sediments and are covered by deep alluvial

clays and fine silt deposits laid down mainly in estuarine

conditions.

*Brean, Berrow, Burnham Without, Badgworth, Brent Knoll,
Chapel Allerton, East Brent, Lympsham, Mark, Weare, Wedmore,
' Flats ' area of Axbridge, Cheddar.
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The soils are closely related to the underlying geological
formations. The alluvial ' Flats ' are occupied by gley
soils, of which the Highbridge series is typical. They are
of a deep, heavy, grey loam, or clay, with some rusty mottling
indicative of poor drainage conditions. Fen peats, resulting
where inland waters were ponded against the marine allu-
vium, occur in the ' moors ' of the Axe and Brue valleys.
As a result of extensive flooding in the past, they are often
overlaid, either with shallow clay, or with a surface of
loam intermixed with the peat.
A slight rise in the plain to 25-30 feet at the seaward

end, associated with a belt of mud accumulated on the tidal
flats, and culminating in a sea wall and sand dunes which,
in places, reach 50 feet or more, protects the levels from
inundation by the tides.
To the east, the flatness of the country is relieved by an

arm of higher land on has clays which runs westwards from
Panborough to Wedmore, forming the watershed between
the rivers Axe and Brue, thence turning north to culminate
at the village of Weare. Seldom higher than 150 feet above
sea-level, the north-eastern escarpment of the ridge drops
quickly to the moors across which it faces Mendip, but
its western slopes pass gently into the levels towards the
sea. The ridge is about 6 miles in length and is nowhere
more than 2 miles wide. In the eastern portion of the
region, the villages lie along this higher ground and contain
the farmsteads from which the levels and moors are worked.
To the west, only the striking residual hill of Brent Knoll,

one mile in diameter and 450 feet in height, breaks the level
of the plain. Apart from the villages of Brent Knoll and
East Brent, which cluster the lower slopes of the Knoll, the
farmsteads in this western portion of the area lie, perforce,
on the ' Flats '.

Rainfall in the area is moderate, ranging from 28 to 33
inches per year. The moisture laden winds from the
Atlantic tend to pass over the low lying plain to deposit their
load on the high land to the north and east, whence it returns
to the sea through the rivulets and swallets of the limestone
range to aggravate the already difficult drainage problems
of the lowland. Gales are frequent and may be severe. The
high winds, which often funnel up the Bristol Channel and
the estuary of the Severn, sweep the plain between the
Mendips and the Polden Hills with nothing but the bent
and stunted coastal tree windbreaks to oppose their force.
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Scenically, the charm of the ' Flats ' country lies in the

close view of green pasture and willow-lined stream. From

the floor of the plain there is no distant prospect comparable

with that to be found in the Fenland of the Eastern Counties

where the fields spread level and uninterrupted to the

horizon. The willows and hawthorns of the Somerset

'levels' screen the middle view and always there are hills

in the distance; to the north and east, the Mendips, to the

south the Poldens and to the west, across Bridgwater Bay,

the Quantocks, the Brendons and the Welsh mountains.

The flatness of the ' levels ' is best appreciated when seen

from the lower slopes of the neighbouring highland, but

even from such view-points, the eye is soon drawn to the

more impressive scenery of the hills beyond. The worst

view-point is, undoubtedly, that from which most travellers

know the district, the main A38 road. Stretching straight

and uninteresting across the levels, its villages sprawl the

roadside as if they know that the speeding motorist has eyes

for nothing but the tail of the car he failed to pass on the

winding hills of the Mendips.
Despite the absence of the more flamboyant tourist

attractions, the area attracts a considerable amount of

holiday business. Behind the 5 miles of uninterrupted,

wide sandy beach between Burnham-on-Sea and Brean

Down, a ribbon of caravan sites and holiday camps provides

a ready market for the sale of eggs, milk and fruit at a time

when the wholesale prices of these commodities are re-

latively low. Further inland, the rivers and rhynes are

popular and, reputedly, successful waters for fishermen,

whilst the amount of 'passing traffic is evidenced by the

ubiquitous 'bed and breakfast' and 'cream teas'.

Communications

The system of public roads connecting the centres of

population is good. The area is crossed by one main road,

A38, the principal traffic artery from the Midlands to the

south-west of England. This gives quick access to the

local markets of Highbridge and Bridgwater or, further

afield, to Taunton or Bristol. During the holiday season,

the heavy traffic on this road is an obstacle to the movement

of stock and machinery on those farms which adjoin it,

as is the holiday traffic in the coastal region to the farmers

of Brean and Berrow.
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Except in the north-west, the farm-houses and buildings
are sited, with few exceptions, on the higher ground and are
adequately served by a network of minor public roads.
Access to the pastures of the levels and moors is, how-

ever, far from satisfactory. This is by means of soft roads,
or 'droves ', the maintenance of which is the responsibility
of the owners and occupiers of the fields which they serve.
The upkeep of the droves is entirely dependent on the
voluntary co-operation of those who use them and it is not
surprising, in view of the difficulties of road making on the
wet soils and the fragmentation of holdings, that little
maintenance is undertaken.

Usually, the droves are at field level and are subject to
the same deficiences of drainage as the surrounding land.
In winter they are often completely impassable and it is not
uncommon in autumn and spring to find that pastures which
could provide valuable grazing are unused because cattle
are unable to negotiate the droves. Even during the driest
periods of the year, the ruts and holes of these unmade roads
are the cause of delays and mishaps to farming operations.
Many a farmer has experienced the exasperation of an
overturned milk churn whilst hauling home the milk from
herds in outlying pastures.
The situation has become progressively worse during

recent years with the increased use of tractors and heavier
machinery on surfaces originally intended to bear no more
than the weight of a cart-horse. Damage to the droves
by particular machines, or when the surface is soft, is a
potential source of friction between occupiers.

Drainage

The key to the soil conditions of the region is drainage,
a problem to which there will often be occasion to refer in
the future. The many hundreds of miles of ditches or
'rhynes' which chequer the levels and moors are an im-
portant feature of the area. As well as the function of
drainage, the rhynes also serve as field boundaries and are
often the only source of drinking water for stock.
In addition to the boundary drainage, the fields are often

intersected by shallow ditches or 'grips ' to take off surface
water. These are an obstacle to tillage, both by their
presence before the operation and their absence after it.
The responsibility for the maintenance of these minor

rhynes fall i on the occupier. It requires and, indeed, leads
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No. 3. Tealham Moor Drove. A soft drove at field level between vii roes.
Otte mile in length, this drove is impassible for four to five
months of the year.



No. 5. Hand Milking in Yeo Moor. A formerly common practice which
is rapidly disappearing except in the case of small herds.

No. 6. Flooding in Stoke Moor. A common occurrence during the whiter.



No. 7. A Peat Cutting. A typical one-man business in the Brue Valley.

No. 8. The North Drain Pumping Station. Completed in 1958, the
pumping station raises water from the North Drain to the
River Brute which is seen in the foreground.



to, a good deal of voluntary co-operation between neigh-
bours, not only in the case of shared boundaries, but also
in the provision of an unobstructed outfall for newly cleared
drains. Labour requirements for the maintenance of
rhynes are heavy and much of the dredging is done now-
adays by contractors.
The problem is aggravated on the moors by the shape of

the fields which are often very narrow in relation to their
length. A field of about 2 chains in width and 15 chains
in length, necessitating 34 chains of ditching for the upkeep
of 3 acres, is commonplace in the moors to the south and
east of Wedmore.
The Minor rhynes link up with main rhynes and these,

in turn, discharge into the rivers. Responsibility for the
upkeep of the main rhynes lies with the Internal Drainage
Boards of which there are four in the area, those of the
Upper and Lower Axe and the Upper and Lower Brue.
The Internal Drainage Boards levy a rate on the owners and
occupier-is of land within their respective areas to finance
the cost of their own activities and to meet the precepts of
the Somerset River Board.
A combination of factors poses difficulties in the disposal

of surplus water which have not been completely overcome;
The more important of these are the low level of the land.
the relatively higher elevation of the coastal strip; the
fact that the range of the tide along this coast is greater than
at any other place in Europe*, and the run off from sur-
rounding high ground.
The drainage of the area is. shared between the river Axe

and the river Brue. That portion of the region situated
approximately north of a line connecting Berrow and Weare,
together with the moors to the east of the Weare-Panbo-
'rough ridge, lie within the catchment area of the Axe which,
with its tributary, the Yeo also drains the south-western
face of the Mendips. The remainder of the area drains
south to the river Brue. The moors in the south-eastern
corner of the region, south of Wedmore, drain to the Brue
via an important arterial channel, the North Drain.
Previous to the construction of a pumping station, the

North Drain emptied by gravity into the Brue and the
degree of flooding and its duration was, therefore, directly
related to the level of the Brue itself. During adverse
conditions of rainfall and tide, some 3,000 acres in the

*Spring tides: Bridgwater Bay, 35 ft; Weston-super-Mare, 40 ft.
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moors of Tealham, Tadham, Aller and Westhay were
subject to floods which might remain for many weeks
to a depth of as much as three feet. The construction
in 1958 of the North Drain pumping station and ancillary
works promises to bring relief to this area except when the
River Brue is running at full capacity. Although, under
these circumstances, pumping will have to cease, once
the level of the river has fallen, it will be possible to clear
flood waters in a very short time instead of the weeks which
were sometimes taken previously. The pumping station
has been in operation for too short a time for its advantages
to be fully realised, but they were evident during the first
winter of its operation. Farmers in the flood plain of the
River Brue have said that it was possible to make use of
their land several weeks earlier than in previous years.
The valley of the Axe has never been subject to flooding

on the scale experienced in the past in other river valleys
of the Central Somerset Lowlands, notably in the valleys
of the Parrett and the Brue. However, as a result of the
considerable improvements which have been brought about
in these latter areas, by the Somerset River Board, it is
probable that the drainage system of the Axe now remains
the least satisfactory. Even so, the extent of land liable
to winter flooding is not large. A survey undertaken on
22nd-23rd January 1959 showed the worst affected areas
to be in Stoke and Draycott moors where 800 acres were
underwater. Other flooded areas were small and no flooding
occurred in the parishes to the west of the A38 road. Apart
from one small pumping station, drainage throughout the
Axe valley is by gravity. No specific scheme for improve-
ment is in hand, but data necessary for the preparation of
such a plan is being collected by the River Board for use
when the opportunity arises.
The damage caused by flooding is dependent on the season

during which it occurs and the length of time the pastures
are under water. The most serious is the summer flooding
of growing grass. Winter flooding, provided it is not of
long duration is not harmful, in fact, some farmers believe
it to be beneficial to the grass. Known locally as ' thick-
water ', the floods carry down from the hills an alluvium of
top soil which is considered as good as a dressing of manure.
Expenditure on the scale necessary to eliminate all chance
of flooding under the most adverse circumstances is ,.not
justified. It is, therefore, the policy of the Somerset River
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Board to eliminate, so far as is reasonably possible, the
danger of summer flooding, to reduce the likelihood of
spring and autumn floods, thereby lengthening the grazing
season, and to ensure the removal of winter flood waters
before damage to pastures occurs.

Ancillary to their function of drainage, the rhynes and
rivers of the Flats' serve also as a means of irrigation,
being usually the only method of containing and watering
stock. An interesting procedure operates in the area to
the west of the Weare-Panborough ridge where, although
most of the land drains south to the Brue, it is irrigated from
the Axe. The requirements of drainage and irrigation are
conflicting as the former demands the maintenance of a
low water table and the latter a high one. In deciding
the level at which to hold the water table, the River Board
has, therefore, to compromise between what would be the
optimum for each purpose. This is apt to lead to com-
plaints on both counts from farmers who do not, presumably,
appreciate the situation.

Fragmentation and Land Tenure

Farms within a ring fence are an exception in the district.
More commonly, holdings consist of a block of land around
the house and buildings, with outlying grazing and hay
fields. This system stems from the Enclosure Awards of
the late eighteenth and early nineteenth centuries and the
drainage works which accompanied them. Previous to
this, most of the moors and levels had been common grazings
for the farms lying on higher ground. Thus, fragmenta-
tion of holdings is most extreme in the valleys of the Axe
and Brue to the east and south-east of the region although
it is commonplace throughout the area.
The block of land around the buildings may be quite

small. There may indeed be none at all. During the
Investigation, a random sample of seventy three farmers,
(about one-sixth of those occupying holdings of 5 acres
or more in the thirteen parishes) provided details of the
fragmentation of their holdings. The results of this enquiry
are summarised in Tables 1 and 2. Sixteen instances were
found where the area of land adjacent to the farm buildings
was less than 10 per cent of the total area of the holding
and it was the exception rather than the rule to find more
than half of the total acreage of a holding around the farm-
stead.
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TABLE 1

Fragmentation of Holdings

Distribution of Holdings According to Size of Holding and
Number of Fragments. Survey Farms 1959

Size of Holding (Acres) 5-25

Number of Fragnzents

Ring Fence
2
3
4
5
6
7
8 and over

1
3
1
2

26-75 76-150 Over
150

Number of Holdings

5 and
Over

4 3 2 10
6 6 2 17
4 6 3 14
6 3 — 11
6 3 — 9
2 2 1 5

___. 3 3
1 3 4

TABLE 2

Fragmentation of Holdings

Distribution of Holdings According to Size of Holding and
Percentage of Total Farm Acreage Adjoining the Farm

Buildings. Survey Farms 1959.

Size of Holding (Acres) 5-25

% of Total Acreage
Adjoining Farm Buildings

0-25
26-50 .
51-75 .
76-100.

26-75 75-150 Over
150

Number of Holdings

2
4

13
4
6
6

11
5
6
7

2
2
4

5 and
Over

26
15
14
18

The degree of fragmentation varied, from the division of a
holding into two blocks to its dispersion among as many as
13 separate parcels of land which were sometimes single
fields. The distance from the farm to outlying moorland
pastures, or ' grounds ', often reached 3 miles, in some
cases more, and the distant portions sometimes lay in
opposite directions.
The fragmentation of the majority of holdings fell within

the range of two to four distinct ' grounds '. The smaller
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holdings, those of from five to twenty-five acres, and the
larger holdings, those of over 150 acres, tended to be less
fragmented than farms in the intermediate acreage range.
In the case of the former, this is to be expected as the size
of fields does not vary in proportion to the size of the farm
and the scope for the division of small holdings is, therefore,
limited. Some of the occupiers of large farms put forward
explanations to account for the relative compactness of their
holdings. These varied from farm to farm and there appears
to be no reason why large farms, as such should be less
fragmented than smaller ones.

Fragmentation was particularly marked in cases where
the acreage of the farm had been increased during recent
years. Because of the great demand for land throughout
this region, a farmer who wishes to expand quickly can
usually hope to do so only by taking any opportunity to buy
or rent additional land irrespective of its locational conve-
nience. During the course of field-work in the area, com-
plaint was made by several farmers that they had been unable
to acquire land offered for sale which would have helped
them to consolidate their holdings because of the high price
offered by bidders from neighbouring, or even distant,
parishes. The opinion was commonly held that the degree
of fragmentation was increasing rather than diminishing
and recent instances were cited of farms which had been
split up for sale on the death or retirement of the owner.
On the other hand, a few farmers were met, who, by patience,
the willingness and ability to pay the price and a little luck,
had managed to consolidate their holdings within a ring
fence. It is, undoubtedly, commonplace for the outlying
portions of a holding to be sold as separate lots of bare
land, or "accommodation land ", when the holding is put
on the market. It would be unusual, however, for the
compact area of land around the house and buildings to be
split up in this way. In so far as the division of a holding
into its constituent fragments on sale gives an opportunity
to neighbouring farmers to acquire small parcels of land
adjoining or convenient to their existing holdings, the prac-
tice assists consolidation. But its potential advantages are
vitiated to a large extent whilst there exists an unsatisfied
demand for land irrespective of its locational convenience.
Often, the premium which would have to be paid by a farmer
in order to obtain land of particular convenience to himself
is higher than he can afford or more than his estimate of the
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financial advantage to be gained from the greater con-
venience. The majority of farmers in the district have had
no experience other than that of fragmented holdings and
in many cases they come from families with a long tradition
of farming under these conditions. They are, therefore,
more ready to take on the disabilities of fragmentation than
would be a farmer from a district of compact holdings,
although this is not to say that they are content with the
present situation.

Consideration of the factors making for, and against,
greater consolidation of holdings indicates the likelihood of
a gradual improvement in the degree of fragmentation, but,
one so slow as to be unremarked in the short period. Such
statistical evidence as is available reveals no general trend
and local auctioneers and estate agents gave differing opinions
on the subject. The impression obtained from conversa-
tions with farmers was that very little progress towards
improving the layout of holdings has been achieved by
voluntary co-operation, in particular, through the exchange
of land, although this method of rationalisation would
seem to offer great potentialities. A glance at the pattern
of land ownership and tenancy in any parish reveals in-
numerable possibilities for the improvement of holdings
by means of the exchange of fields or parcels of land. In
practice, however, the difficulty of arriving at agreement on
the value of plots to be exchanged appears to be well-nigh
insuperable. No two plots are ever of exactly the same ac-
reage, quality or utility such as would enable a straight-
forward exchange to be made. One party to the exchange
must always take the initiative and is, thereby, at a bargaining
disadvantage. Land in the district is so precious that, once
acquired, there is extreme reluctance to part with it and the
idea of exchange is so novel that its suggestion is apt to
arouse suspicion, even though the benefit to both parties
may appear obvious. Nevertheless, the voluntary ex-
change of the ownership or tenancy of outlying plots appears
to be the only way by which a relatively quick improvement
could be brought about in the chaotic conditions which
exist at present. An example of what can be achieved in
this way has been given by Somerset County Council in the
reorganisation of the small holdings which they provide
under the 1947 and previous Acts. The policy of the
County Land Agent, during the past fourteen years, has
been to take advantage of such opportunities as are pre
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sented, when tenancies become vacant or suitable land
becomes available for purchase, to consolidate the many
fragmented holdings under his management. Considerable
improvements in layout have thus resulted with the minimum
of disturbance to tenants.
Somerset County Council is by far the largest landowner

in the district, and, within the reference area, owns forty-
one equipped holdings totalling 2,085 acres; in addition,
there are 495 acres of bare land, some of which is kept on.
short term tenancies with a view to future use in the con-
solidation of holdings. The area contains no other large
estate; the ownership of land being nearly as fragmented
as its occupancy. For instance, of 1,900 acres in Tealham,
Tadham and Aller moors in the Brue Valley, the average
acreage per owner, in 1955, was a little under twenty-three
acres and this was usually held in more than one block.

Often, the farm-house and adjacent land is owner occupied
and outlying fields are rented, but countless permutations
of ownership and tenancy exist. It is probable that owner-
occupancy is slightly more common than tenancy.
An important factor in the system of land tenure is

the sale of pasture for grazing or hay during the summer
months. This has been estimated to be between one and
two thousand acres per season. Such is the demand for
this grass that it realises very high prices, £12 to £15 per
acre being commonplace during recent years. The acreage
purchased by any one farmer is usually small; conversely,
the number of farmers purchasing such grass is large. The
responsibility for the maintenance and fertility of this land
is entirely incumbent on the owner, the occupant being
concerned only to get the most he can from it during his
temporary tenancy. In the case of grass sold for hay, the
conditions of sale usually stipulate that the hay must be fed
on the field. Similarly, the owners of fields sold for grazing
are not slow to inform the buyers if they consider that the
fields are not being sufficiently heavily stocked. In addition
to these safeguards, some owners take positive measures to
maintain fertility by the efficient upkeep of drains and the
application of fertilisers, but a larger number do not and
there are signs of deterioration in many pastures habitually
let in this way.
The selling of grass keep is an attractive proposition as

the prices realised are considerably in excess of the rents
obtainable under long term tenancies, high though these.
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may be by the standards of other areas. The acreage of
land disposed of in this manner reduces the amount available
for letting on longer terms and contributes to the keen
competitition to obtain such tenancies. Harrowing stories
are told in the district of fifty or more would-be tenants
descending at midnight on the doorstep of a landowner at
the whisper of a rumour that he was considering the letting
of a farm, or of underhand approaches to the executors of
the dead, or even of the dying. Discounting the exaggera-
tion of such accounts, designed to give good value to the
inquisitive ' foreigner ', there is no doubt that the disposal
of new tenancies in the area is decided as much by family
ties, friendships, or luck as by economic factors.

Rents vary here, as elsewhere, the most important factors
being the quality and accessibility of the land and the date
at which the original tenancy agreement was concluded.
A rent of less than £4 10s. Od. per acre is exceptional. The
majority lie within the range of £6 to £7 per acre with land
in the moors usually somewhat lower and good land a
pound or two higher. Rents as high as £10 per acre exist.
The prices realised from the sale of land vary in a similar

fashion to rents and under similar influences. In recent
years, prices have ranged from £150 to £350 per acre, the
modal figure being about £170 per acre. As previously
mentioned, the vender can usually obtain a higher price
for fields or parcels of land if these are sold separately
rather than as part of a large block. Announcements of
farm sales in the district typically advertise holdings as
farms with separate lots of 'accommodation land'. Even
quite small holdings of, say forty acres, may be split up into
three or four pieces and holdings of 100 acres or so are
almost invariably divided upon sale.
The notion of a holding as a farm plus separate' accommo-

dation land' sometimes leads to difficulties in obtaining
grants under the Farm Improvement Scheme, particularly
in the case of rented farms of which portions may be owned
by several different landlords. In assessing whether off-lying
fields constitute part of a farm for the purpose of a grant,
the criterion is whether, or not, such land is likely to remain
part of the holding on a change of occupation. In many
cases the answer must be ' no ' and the application for
grant rejected on the grounds that the holding is non-
viable or that the proposed improvements are too ambitious
in relation to the size of the farm.

316



Farm Size

The district is one of small farms. If the small farm is
defined as one between twenty and 100 acres, one criterion
in the Scheme for Assistance to Small Farmers, three-
quarters of the holdings in the area fall into this category.
The size distribution of holdings of five acres and over is

shown in Table 3. Of a total of 464 holdings with milking
cows, eighteen per cent are of twenty-five acres or less
and may be considered part-time only. Only nine per cent
are larger than 150 acres and few of these exceed 250 acres.
The average size of all holdings is a little under seventy
acres.

TABLE 3

Distribution of All Holdings 1955, Holdings with Milking
Cows 1955, Holdings Surveyed 1959, According to Size of

Holding.

Size of Holding (Acres)

All Holdings
Number .

Holdings with Milking Cows
Number
% of Total .
Average Size (Acres)

Holdings Surveyed
Number
% of Total Ho▪ ldings with

Milking Cows in Size
Group .

Average Size (Acre▪ s) .

5-25 26-75 76-150 Over 5 and
150 Over

114 235 117 42 508

83 225 115 41 464
18 48 25 9 100

15.6 48.4 101.5 1978. 68.9

9 34 30 12 85

11 15 26 32 18
17-7 50.1 106.1 2034. 88.1

History

Few parts of Britain are so rich in intermingled legend
and history as the islets set in the former waste of marshland
and saltings around Glastonbury.
Was the earliest Christian Mission to Britain led to

Glastonbury by Joseph of Arimathea ? Did he bring
with him the Holy Grail? Does his staff blossom on Christ-
mas Day as the Holy Thorn? The truth is irrelevant today;
what is undisputed is the reverence and mystic awe, persisting
down the ages, which has attached to this countryside as the
origin of our spiritual traditions.
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Historians are unlikely ever to prove or disprove that the

skeletons disinterred at Glastonbury Abbey in A.D.1190 were,

indeed the mortal remains of Arthur and Guinevere; that

the Vale of Avalon is today the valley of the Brue; that

Excalibur was cast into the waters of that turgid river from

the bridge of Pomparles, or that Arthur was carried there-

from in a barge by the Lady of the Lake. What is certain

is that at this, the fringe of recorded history, when Britain

was sinking into the darkness of the Saxon invasions, the

light of Glastonbury was never completely extinguished.

Who can dispute the probability that some celtic Champion

rallied the disrupted tribes and led them to victory from his

native stronghold in this inaccessible fenland ?

We know that Wedmore was the scene of the treaty

between Alfred and the Danes which marked a turning

point in our history. We do not know whether the baptism

of Guthram in Aller Church, which was a condition of that

treaty, took place in some long-since forgotten church on

Aller moor adjoining Wedmore, or in the Sedgemoor village

of that name.
History shades into legend, documentation into hearsay,

in the annals of this region where the physical elements

themselves were ever shifting and intermingling and no man

could foretell the borderline of land, sea or river. One

theme remains constant, the victory of Christianity over

the onslaught of the pagan. The names of these, our

earliest heroes Arthur and Alfred, and of their homeland,

Avalon, Camelot and Athelney, symbolise the triumph of

good over evil.
The intense religious activity centred in the region left

.its mark in more material matters. The great abbey of

Glastonbury initiated many schemes of drainage and sea

defence which foreshadowed the eventual reclamation of

the marshes. St. Dunstan, the most illustrious of its abbots,

began the task in the tenth century by embanking the river

Brue in the marshes below the abbey. The most remarkable

of the achievements of the monks was the cutting of a chan-

nel connecting the Brue with the Axe in the thirteenth

century. This waterway, the Mark Yeo, thus preceded

by more than 300 years man's next incursion into river

making which has thence continued to the present day.

Originally constructed in order to provide Glastonbury

with an outlet to the sea, the Mark Yeo is still an important

part of the drainage system.
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Although its greater glories are connected with the founda-
tion and establishment of Christianity, Lowland Somerset
also has its record of human achievements and failures in
both the pre-Christian era and after the dissolution of the
abbey of Glastonbury. Settlement in the marshlands as
early as 250 B.C. has been proved from the excavation of
the lake villages of Meare and Godney in the valley of the
Brue. Earlier even than this, the waterlands must have
been familiar to the pre-historic hunters and fishermen from
their camps on the surrounding hills.
But it is to a morning' between one and two of the clock'

a mere two-hundred-and-seventy-four years ago, that we
must look for the event which has immortalised a few
acres of this Somerset pasture-land and rhyne—Sedgemoor.
On this, the last battlefield of England, the rebellion of the
Duke of Monmouth was crushed by the soldiers of James II.
The parish register of Westonzoyland contains a contem-
pory account of the battle, including the list of casualties:
killed 316, wounded 179, hanged 22. It is not, perhaps,
a formidable list by present day standards, but the dead
were the lucky ones. During the following fearful years,
Judge Jeffries" Bloody Assize' ravaged the towns and
villages of the Lowlands, hanging, quartering, disembowling
and transporting. Such was the local legacy of this in-
famous judge that many years after that early morning on
Sedgemoor, his great-grand-daughter found it unsafe to
travel the road between Bristol and Bridgwater.
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•

• PART H

The Present Farming System

THE SOURCES OF INFORMATION

Agricultural Returns

The number of farms in the thirteen parishes investigated,
their distribution according to the acreage of crops and grass,
statistics of cropping and stocking are taken from the
Agricultural Returns of 4th June 1955. Holdings of less
than 5 acres have been excluded from the analysis. Except-
ing this group of holdings, the analysis has been carried out
on a 100 per cent sample. The Returns for 1955 were the
latest available before the start of the Tuberculosis Eradica-
tion Scheme in March 1956. The numbers of cattle in
the area were considerably affected by the operation of
this Scheme and it is considered that the figures of the 1955
census are more representative of usual practice in the
Lowlands than are those of the following four years.

Farm Survey

A sample of farms, picked at random within four farm-size
groups, was visited by field-workers during 1959. On each
of these farms a survey was made of physical data relating
to the management of the farm. The reasons for the system
and methods currently practised and the possible alternatives
to them were discussed with the farmers. Eighty-eight
farmers were asked to provide information. Of these,
only three declined to do so. The Survey was conducted
entirely by verbal questioning, the farmer's replies being
noted by the field-man. Eighteen per cent of all holdings
with dairy cows in the area were visited. In selecting the
number of farms to be surveyed in each size group, greater
weight was given to the larger holdings because of the
greater diversity of enterprises to be found on them.
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Farm Accounts

Farmers interviewed during the Survey were asked if they
would allow their farm accounts to be examined by the
Department. Twenty-three agreed to do so. In the event,
however, only nine accounts were obtained in detail sufficient
to enable a full analysis of costs and returns to be made.
Two more accounts were obtained from farmers in the area
who were already co-operating in the Department's Farm
Management Survey.

Food Utilisation Survey

In order to amplify the information obtained from the
Farm Survey and from farm accounts, on the feeding of
the dairy herd, a specific investigation into this subject was
undertaken. Letters outlining the proposed Survey and
inviting the co-operation of the farmer were sent to 189
occupiers of holdings of 26 acres and over, that is, about
half the total number of holdings within the three size groups
twenty-six to seventy-five acres, seventy-six to 150 acres and
over 150 acres. Twenty-seven farmers expressed their
willingness to co-operate. Two of these had to be rejected
as their methods of feeding were such as to make impossible
the accurate recording of quantities. Twenty-five farmers
kept records of foods fed to the dairy herd during the
winter months, January to April, 1960; sixteen of these
continued to do so for the whole year. The results of this
Survey have been published separately*.

Other Sources

Information and opinions were also obtained from non-
farming individuals and organisations with specialist know-
ledge of agriculture and related subjects in the area.

THE RELATIVE IMPORTANCE OF FARM

ENTERPRISES

Livestock

Dairying is by far the most common livestock enterprise
in the area. On the 4th June, 1955, only thirteen holdings,
from a total of 379 holdings of more than 25 acres, were

*Feeding the Dairy Cow. A Study of Feeding Practice on some
Central Somerset Grassland Farms. J. A. L. Dench and G. F. C.
Mitchell. University of Bristol, 1961.
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without milking cows. Excepting two or three cases, the
stocking of these non-dairy holdings did not indicate that
a full-time farming system, alternative to dairying, was
being practised. All were entirely grass farms; four were
without grazing animals of any sort; two had numbers of
young cattle and sheep which were far too large, in relation
to the acreage of the holding, to constitute an enterprise
confined to that holding alone and were probably the
property of dealers or of farmers outside the area; seven
had varying numbers and age groups of young cattle and,
in two or three cases, could have been fattening or rearing
stores for beef as a full-time occupation.
The proportion of non-dairying holdings in the size

group five to twenty-five acres was larger.. From a total of
114 holdings, thirty-one were without milking cows; most
of these had young cattle.
Few of the holdings in the 5-25 acre group can be the

only source of income of the occupier and the factors which
decide the way in which they are farmed differ from those
governing the management of larger holdings. To all
intents and purposes, milk production is universal on those
farms which are capable of, and have to provide a living
for the farmer. Even on non-viable holdings, it is still the
system of farming most commonly employed.

TABLE 4

Classification of Holdings

Percentage Distribution of Holdings According to Size and Type—
June, 1955

Size of Holding (Acres)

Farm Type
A. Dairying Only. .
B. Dairying with Pigs .
C. Dairying with Poultry
D. Dairying with Pigs

and Poultry . .
E. Dairying with Pigs

and Sheep . .
F. Dairying with Sheep.

5-25 26-75 76-150

°A °A °A
61.4 67.5 59-1
14.5 16.4 31-3
16.9 12.0 6.0

7.2

4.1
3.6

100.0 100.0 100.0

Over
150

0/0
43.9
22.0

34.1

100.0

5 and
Over

0/0
62.3
20.3
10.3

1-3

1.9
3.9

100.0

In addition to its prevalence, dairying is usually the most
important enterprise on the farm. Table 4 shows the
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results of classifying the 464 dairy farms in the area into
type groups according to the importance of their non-dairy
livestock enterprises relative to their dairy enterprises. By
the standards described in the NOTE on p. 325. 62 per cent
of the farms were found to be substantially dairying only.
Such other enterprises as did exist on the farms in this
category were on a very small scale indeed. Together
they accounted for only 4.2 per cent of the total standard
gross output of livestock of the group as a whole. The
average size of laying flock on the farms which possessed
poultry was under fifty birds, although nearly three-quarters
of the farms had some poultry. One farm in ten kept pigs
and one in twelve kept sheep. The average stocking per
farm of the holdings in this type group A is shown in Table 5.

TABLE 5

Farm Type A: Dairying Only
Average Number of Stock per Holding-June 1955

Size of Holding (Acres) 5-25 26-75 76-150 Over
150

Average Size of Holding (Acres)

Percentage of Size Group %

16.6 48.1 100.4 182.0

61.4 67.5 59.1 43.9

Type of Stock
Cows .
Bulls .

Other Female Cattle:
Over 2 years
1 - 2 91

Under 1 „

Other Male Cattle:
Over 2 years
1 - 2
Under 1

Sows •

Other Pigs

Ewes .
Other Sheep .

Horses .

Poultry:
Over 6 months
Under 6 months

No. No. No. No.
6.6 16.0 29.0 47.2
0.2 0.5 Ø•7 1.1

1.0 3.2 8.8 14.8
1.1 3.0 6.2 8.4
0.9 2.5 4.9 8.4

0.1 Neg. 0.9 4.3
Nil 0.1 0-2 0-2

Neg. 0.3 1.2 0.4

Neg. 0.3 0.2 0.3
0.1 0.5 1.6 2.8

0.3 0.2 1.2 6.5
04 0.3 1.5 7.6

0.5 0.7 0.7 1.2

14.7 26.0 46.4 1200.
13.7 28.4 48.1 1986. 

Neg.= Negligible (i.e. less than 0.05)

323



Of the non-dairying enterprises, pigs were most frequently
kept on a scale which could be considered of some importance
in the farm economy, judged by their contribution to the
total gross output of the farm. One farm in five possessed
such a herd. In this type group B, Dairying with Pigs,
(Table 6), three-quarters of the ninety-four holdings posses-
sed breeding sows, the average number of sows per farm
being 3.1 in the size group 5-25 acres; 4.2 in the group 26-75;
4.8 in the group 76-150 acres and 7.2 on farms over 150 acres.

TABLE 6

Farm Type B: Dairying with Pigs

Average Number of Stock per Holding-June 1955

Size of Holding (Acres) 5-25 26-75 76-150 Over
150

Average Size of Holding (Acres) 14.8 50.3 104.4 201.8

Percentage of Size Group (%) 14.5 16.4 31.3 22.0

Type of Stock No. No. No. No.
Cows . . . . 6.5 18.2 32.0 52.9
Bulls . . . . . 0.1 0.5 0.9 1.9

Other Female Cattle:
Over 2 years . . . . 0.6 3.1 8.6 27.3
1 - 2 „ . . . . 1.2 3.4 7.1 13.2
Under 1 „ . . . . 1.8 2.6 6.9 9.8

Other Male Cattle:
Over 2 years . . . . 0.3 0.1 0.5 5.1
1 - 2 „ . . . . 0.2 0.3 0.1 1.4
Under 1 „ . . . . 0.2 0.9 0.2 1.2

Sows . . . . . 2.1 3.1 4.2 4.0
Other Pigs . . . . 22.8 26.5 48.4 73.2

Ewes . . . . . 4.5 0.3 3.8 3.6
Other Sheep . . . . 8.1 0.7 5.4 8.0

Horses . . . . . 0.9 05 0.8 1.7

Poultry:
Over 6 months . . . 19.9 41-1 82.6 60.6
Under 6 months . . . 25.7 75.2 125.9 107.6

Few pig units could be considered large enough to require
more than off-peak dairy labour. No unit had more than
twenty sows. The pig enterprise accounted for 24 per cent
of the total standard gross output of livestock of the type
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group. Other non-dairy enterprises together contributed
4.8 per cent, most of which came from poultry.

NOTE

The importance of enterprises relative to the dairy enterprise has been
assessed by comparing the value of their respective total standard gross
outputs. A pig or poultry enterprise has been classified as relatively
important in the farm economy if its total standard gross output was more
than 10 per cent of that of the dairy enterprise. In the case of sheep,
a lower standard of 5 per cent was taken, firstly, because the number of
sheep on a holding at 4th Tune is likely to be less than the average for
the year; secondly, because the value of the net output of the sheep enter-
prise is much closer to the value of the gross output than it is for pigs
or poultry; thirdly because of the element of complementarity between
sheep and cattle.

The total gross output of the dairy enterprise was taken as the gross
output of milk plus the gross output of cattle. Thus, all cattle were
considered to be part of the dairy enterprise for this calculation. Justi-
fication for this was the information obtained from the Survey which
showed that the production of beef was of little importance in the district
and that where it occurred, it was usually as a by-product of the dairy
enterprise.

The following example illustrates, in terms of the numbers of stock,
the application of these criteria.

DAIRY ENTERPRISE

Cows .
No.
16

Other cattle Over 2 yrs . 3

1-2 yrs 3

Under 1 yr. 3

NON-DAIRY ENTERPRISE

Pigs: Relatively unimportant if less than 1 sow + 6 stores
reared per annum or equivalent in livestock units.

Poultry: Relatively unimportant if less than 60 laying birds +
replacements per annum or equivalent in livestock
units.

Sheep: Relatively unimportant if less than 8 ewes + 16
lambs per annum or equivalent in livestock units.

The importance of each subsidiary enterprise has always been judged
in relation to the size of the dairy enterprise. Thus, on a small holding
with ten cows plus followers, a poultry flock of fifty birds would qualify as
being of some importance whereas, on a larger farm with sixty milking
cows plus followers, a flock of 200 birds would be assessed as relatively
unimportant.
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These arbitrary criteria may not be considered satisfactory by every
reader. Nevertheless, it is believed that the standards are adequate for
the purpose for which they have been used. In practice, it was found that
few subsidiary enterprises operated at around the critical 10 per cent or
5 per cent of the total standard gross output of the dairy enterprise. In
most cases they were either well under or well over this figure.

No farm larger than 150 acres possessed a poultry unit
which could be considered of importance relative to its
dairy enterprise. On the majority of farms with poultry,
comprising 88 per cent of all farms, the flock is kept pri-
marily to provide eggs and birds for the farm-house and a
useful weekly cash sum of pocket money for the family. A
flock of fifty to one hundred birds is adequate for this
purpose. Thus, the modal size of the poultry enterprise is
very much the same in all farm size groups. Where poultry
are a more important part of the farm business, the scale
of the enterprise increases with the size of the farm although
the increase is less than proportionate. The figures in
Table 7, illustrate these points. On the farms comprising
type group C, Dairying with Poultry, the poultry enterprise
was responsible for 23 per cent of the total standard gross
output of livestock. Pigs and Sheep together accounted
for 1 per cent. The average stocking per farm in this group
is given in Table 8.

TABLE 7

Percentage Distribution of Holdings According to Size
of Holding and Size of Poultry Flock—June 1955

Size of Holding (Acres) 5-25

Size of Flock
No Flock . .
50 birds and under
51-150 birds . .
Over 150 birds .

0/0
15.6
41.0
28.9
14.5

Farm Type C .
Farm Type D
All Farms .

26-75 76-150

0/0
14.3
34.2
32.4
19-1

7.8
25.2
32.2
34.8

Over
150

0/0
9.7
22.0
36.6
31.7

Average Size of Flock (Birds)

No.
79
272
45

No.
193

54

No.
364

85

No.

110
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TABLE 8

Farm Type C: Dairying with Poultry
Average Number of Stock per Holding-June 1955

Size of Holding (Acres) 5-25 26-75 76-150

Average Size of Holding (Acres) 12.6 46.0 101-0

Percentage of Size Group (%) 16.9 12.0 6.0

Type of Stock No. No. No.
Cows . . . . . . . 6.4 14.3 31.7
Bulls . . . . . . . 0.1 0.4 0.7

Other Female Cattle:
Over 2 years . . . . . 1.3 3.3 7.6
1 - 2 „ . . . . . 0.9 3.4 8.1
Under 1 „ . . . . . 1.0 2.3 6.0

Other Male Cattle:
Over 2 years . . . . . Nil 0.1 Nil
1 - 2 „ . . . . . Nil 0.2 Nil
Under 1 „ . . . . . 0.2 0.5 0.7

Sows . . . . . . . Nil 0.2 0.4
Other Pigs . . . . . . 0.1 0.5 3.0

Ewes . . . . . . Nil 0.4 0.7
Other Sheep . . . . . Nil 0.5 1.7

Horses. . . . . . . 0.4 1.1 0.3

Poultry:
Over 6 months . . . . . 79.0 180.1 296.0
Under 6 months . . . . 79.1 205.2 431.6

Only fifteen of the 464 farms- in the area had more than
one non-dairy enterprise which qualified as being of impor-
tance relative to the dairy enterprise. Six of these farms,
all between 5 and 25 acres, have been classified as type
group D, Dairying with Pigs and Poultry. The remaining
nine farms, all in the 26-75 acre size group, comprise type
group E, in which both pigs and sheep were important.
Type group D is of interest as it was the only one in which

the non-dairy enterprise contributed more to the total stan-
dard gross output of the group than did the dairy enterprise.
Pigs were, in fact, the largest enterprise in this group, whether
measured in terms of gross output or livestock units. At
the same time, the number of cows per 100 acres was above
the average of other farms in the size group. The average
stocking per farm is shown in Table 9. Four of the six
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farms in the group kept a pig-breeding unit, the remaining
two farms rearing and fattening purchased stores only.

TABLE 9

Farm Type D: Dairying with Pigs and Poultry
Farm Type E: Dairying with Pigs and Sheep
Farm Type F: Dairying with Sheep

Average Number of Stock per Holding-June 1955

Farm Type

Size of Holding (Acres)

Average Size of Holding (Acres)

5-25 26-75 76-150 Over
150

15.6 53.6 96.6 215.5

Percentage of Size Group (%) 7.2 4-1 3.6 34.1

Type of Stock
Cows .
Bulls .

Other Female Cattle:
Over 2 years
1 - 2 ”
Under 1 „

Other Male Cattle:
Over 2 years
1 - 2 ”
Under 1 ”

Sows .
Other Pigs

Ewes .
Other Sheep

Horses

Poultry:
Over 6 months
Under 6 months

No. No. No.
7.8 17.9 27.8
Nil 0.2 0.8

No.
53.4
10

1.7 2.6 5.2 17.4
1.5 3.3 3.8 151
0.5 3.7 7.2 12.3

Nil 0.4 0.8 1-5
Nil 0.2 Nil 0.5
0.3 0.1 13 2.1

1.8 0.9 Nil 2.9
38-3 13.2 2-3 22.5

Nil 15.1 21.8 54.3
0.5 17.0 23.0 77.2

Nil 0.8 0.8 21

211.3 491 115.0 79.5
333.5 105.0 31.3 51.5

A little over half of the total number of ewes in the area
were to be found on fourteen farms (3.0 per cent of all
farms) in the over-150-acre size group. This size group
accounted for 61 per cent of all sheep. Twenty-one per
cent were on holdings of 76-150 acres, 13 per cent on holdings
of 26-75 acres and 5 per cent on holdings of from 5-25 acres.
Excepting the group of smallest holdings, each size group
contained a few farms on which sheep could be considered
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of some importance in the farm economy. These farms
comprise types E and F, Table. 9.
No type group in which beef production played an im-

portant part in the farm economy has been shown as it
proved impossible, from the evidence available, to make a
quantitive assessment of the contribution of this enterprise
to total gross output. The 4th June Agricultural Returns
are of little help in this respect. They provide only a rough
indication of the importance of beef production in the
numbers of steers and male calves entered on the returns.
The figures for 1955 are given in Table 10. They show
that on most small farms, the rearing and fattening of
steers is of negligible importance and that it is a very minor
enterprise on larger farms. An allowance should be made
in the number of male calves, under one year, for recent
births not intended for beef, although these are not likely
to be numerous in June. The figures of male cattle on farms

TABLE 10

Average Number of Steers and Male Calves per Holding—
June 1955. Average Number of Animals Intended for Beef
per Holding. Survey Farms 1959. According to Size

of Holding.

Size of Holding (Acres) 5-25

Steers and Male Calves:
Over 2 years .
1 —2 fl •

Under 1 „

Total

Animals Intended for Beef
All Ages (Including Females) .

Holdings with No Animals intended
for Beef, as % of Total Holdings
Surveyed

No.
0.1
Neg.
0.1

0.2

No.
Nil

26-75

No.
0.1
0.1
0.4

0.6

No.
0.8

0/0

100

0/0

79

76-150

No.
0.7
0.2
0.9

Over
150

No.
3.5
0.6
1.2

1.8 5.3

No.
1.7

0/0

70

No.
8.4

0A)

58

Neg. = Negligible (i.e. less than 0.05)

take no account of female animals, including culls from the
dairy, which are intended for beef, nor for the length of time
that beef stock are kept on the farm. These two factors
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are especially important in the area. The organisation of
the beef enterprise will be dealt with more fully later in
this study; for the time being, it should be noted that whilst
the figures in Table 10 underestimate the importance of
beef in so far as they do not include female cattle, they
overestimate its importance because of the probability that
many of the animals in the age groups 'under 1 year' and
'over 2 years' will be on the farms during the summer only.

During the course of the investigation, about one-quarter
of all the farms in the area was visited by field-workers.
No case was found where beef production was other than
subsidiary to dairying. In conversation with farmers, it
was learned that a few farms, not visited and numbering
probably less than half a dozen, were mainly, or entirely,
beef producers. The reason appears to lie in the particular
personal circumstances of the farmers concerned. Thus,
some at least, are in semi-retirement and have chosen this
enterprise for the freedom from ties which it offers in com-
parison with milk production. The average number of
animals intended for beef on the farms surveyed and the
percentage of these farms which had no beef animals is
shown in Table 10.
To sum up, the area as a whole is overwhelmingly devoted

to milk production. Eighty-five per cent of the total
standard gross output of livestock derives from the dairy
enterprise, (see Table 11) and there is virtually no output
other than from livestock.

TABLE 11

Percentage Contribution of Livestock Enterprises to
Total Standard Gross Output of Livestock,
According to Size of Holding—June 1955

Size of Holding (Acres)

Livestock Enterprise
Milk and Cattle
Pigs
Poultry .
Sheep .

5-25 26-75 76-150 Over
150

0/0 0/0 0/0
72.6 88.1 84.2
14.6 7.1 10.1
12.1 4.4 5.1
0.7 0.4 0.6

0/0
84.8
8.5
8.6
3-1

100.0 100.0 100.0 100.0
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In the group of smallest farms of 5-25 acres, pigs and
poultry are relatively more important, accounting for a little
over one-quarter of the total standard gross output of the
size group. Even so, it may be considered surprising that
on these small, part-time holdings, those enterprises whose
scale is not limited by the-farm acreage do not receive more
attention. Sixty-one per cent of the farms in this group
were substantially dairying only.
Although poultry are found on most farms, they are not

often looked upon as a serious part of the farm business.
Pig units are less widespread, but where they occur, they
are more likely to be on a worth-while scale. Two out of
three herds in the district were found to be of some impor-
tance in the farm economy compared with a little over one
in ten of the poultry flocks. It should not be forgotten that
1955 saw a sharp decline in the pig population of the country
as a whole.
Measured in terms of gross output, sheep are of negligible

importance, both in the economy of the district and also
in that of individual farms, excepting in the case of a few
of the larger holdings. A similar situation applies to beef
production. The difficulty of using the 4th June Agricul-
tural Returns for measuring the size of the beef enterprise
has been mentioned. They are also far from ideal for asses-
sing the importance of sheep in the district. It may be that
a straightforward comparison of the gross output of the
sheep enterprise with that of other enterprises is not the
best method of calculating its worth, even with the reduced
criteria of importance which were used in the type group
classification. The reasons for this opinion will be enlarged
upon later in this study. Briefly, they arise from the small
element of fixed costs involved in the management of the
tiny flocks of the ' Flats ' and the possibility of complemen-
tation rather than competition of sheep with other grazing
stock.

Dairying is the traditional occupation of the district.
Farming without a milking herd would be inconceivable to
most farmers. The same cannot be said of any other
livestock enterprise. Pigs, poultry, sheep and beef are
largely regarded as marginal activities to be tried, or not,
according to current prices and seasonal conditions. Thus,
to take beef production as an example, a beef type calf born
in winter will almost certainly be sold if prices in the local
markets are high. If prices are low, the calf may be kept
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on through the summer on the pastures, to be §old at any
time when prices become right or when grazing becomes
short. If prices remain poor, the animal may be retained
and eventually fattened but this would be unusual on small
farms. In a year when grazing is plentiful, beef stores of
2-21-- years old may be purchased to be finished off on the
grass surplus to the requirement of the dairy stock. A
similar opportunism operates, to a lesser extent, in the
case of the sheep enterprise.
Although seasonal conditions are less relevant to pigs

and poultry, market conditions have a considerable influence
on the farmer's decision as to what and how much to produce.
This is particularly marked in the case of pigs. It does
not apply to the nucleus of birds kept for the house. The
small scale of the non-dairy enterprises, coupled with methods
of management which employ the minimum of fixed costs,
make it comparatively easy for the Flats' farmer to take
up, or drop, the production of eggs, pigmeat, beef or lamb.

Crops

Figures showing the distibution and incidence of particular
crops are shown in Tables 12, 13 and 14.

TABLE 12

Percentage Distribution of Farm Acreage According to
Type of Crop and Size of Holding-June 1955

Size of Holding (Acres) 5-25 26-75 76-150 Over 5 and
150 Over

Type of Crop
Cereals
Potatoes
Roots and Green Fodder
Grass Orchards .
Temporary Grass .
Permanent Grass .
Rough Grazing .
Other .

0/0 0/0 0/0 0/0 0/0
0-5 0.1 0.2 1.5 0.6
0.2 0.1 0.1 0.1 0.1
0.4 0.7 0.5 0.6 0.6
5.6 2.4 2.3 1.7 2.3
1.3 1-7 2.7 27 2.3

89.5 93.5 91.7 90.6 91.9
1.9 1.2 2.3 2.4 1.9
0.6 0.3 0.2 0.4 0.3

100.0 100.0 100.0 100.0 100.0
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TABLE 13

Percentage of Farms Possessing Particular Crops,
According to Size of Holding-June 1955

Size of Holding (Acres) 5-25 26-75 76-150 Over 5 and
150 Over

Type of Crop
Cereals
Potatoes .
Roots and Green Fodder
Grass Orchards .
Temporary Grass .
Permanent Grass .
Rough Grazing .
Other .

2.4
8.4
9-6

42.2
1.2

100.0
7.2
1.2

0/0 0/0 0/0 0/0
3.6 8.6 29.3 6.9
12.9 19.1 17.1 14.0
16.4 27.8 31.7 19.4
45.3 72-2 78.0 54.3
12.4 24.3 26.8 14-7

100.0 100.0 100.0 100.0
5.8 15.7 26.8 10.3
2.7 6.1 3.0

TABLE 14

Average Acreage per Holding of Particular Crops on
Holdings where Grown, According to Size of Holding

-June 1955

Size of Holding (Acres) 5-25 26-75 76-150 Over 5 and
150 Over

Type of Crop
Cereals
Potatoes
Roots and Gr▪ een Fodder
Grass Orchards .
Temporary Grass .
Permanent Grass .
Rough Grazing .

Acres Acres Acres Acres Acres
19 2.8 10.4 5.5

0.4 0.5 0.7 0.5 0.6
0.7 1.9 1.9 3.5 2-0
2.1 2.6 32 4.3 2.9
** 6.5 11.5 20.0 10.8

13.9 45.3 93.1 179.3 63.4
4.0 10.4 14.7 17.9 12.9

* 2 holdings only with cereals
** 1 holding only with temporary grass

Permanent pasture accounts for over 90 per cent of the
total acreage of farmland in the area. In addition, the
majority of holdings possess an orchard of which, in many
cases, the grass beneath the trees is the more valuable asset.
About one holding in ten has a little rough grazing, usually

poor, rushy pasture in the moors. Permanent pasture, grass
orchards and rough grazing together account for 96 per

cent of the total area. There is no significant variation in

this proportion between the smallest and the largest farms;

in the size groups 5-25 acres and 26-75 acres it is 97 per cent;

in the group of farms of over 150 acres it is nearly 95 per

cent.
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Of the 4 per cent of total farm area which is devoted to
tillage, a little over half is put down to temporary grasses.
Comparison of the parish returns for 1958 with those for
1955 indicates that the acreage of temporary grasses has
increased during the past few years. In absolute amount,
the increase is small, but, in relative terms, it is considerable,
being almost twofold in some parishes.
Temporary grass mixtures are more often found on the

larger farms. In 1955, about a quarter of the holdings
larger than 75 acres had some temporary grass although
the average acreage per farm was small, being 11-1 acres
on holdings of 76-150 acres and 20 acres on holdings larger
than this.
The number of farmers in the district who practise ley

farming, as this is generally understood, could probably
be counted on the fingers of one hand. Likewise, rotational
systems are practically non-existent. Some farmers alternate
leys with wheat, roots or kale, but this is nearly always
confined to one or two fields which are considered the most
suitable for arable crops.

'Temporary grass' is a term very loosely used in the
district, as it is apt to be elsewhere. This description is
commonly applied to land re-seeded after compulsory war-
time ploughing and, indeed, may be used of any grassland
established within living memory to contrast its transitory
qualities with those of the indigenous turf of the immemorial
pastures. There is a good deal of justification for this atti-
tude, for these' old ' temporary grasses (permanent mixtures)
require, and often receive, a management more akin to
the ley than to the permanent pastures.
Apart from grass and its products, little other animal feed

is produced. Roots, kale and cabbage together account for
0.6 per cent of the total farm area. They are more likely
to be found on large farms than on small ones. In 1955,
nearly one-third of the holdings larger than 150 acres had
one or other of these crops, compared with one in six of
the holdings between 26 and 75 acres. In all cases, the
acreage grown is small, averaging n; acres on the large
farms and 2 acres on the small ones.

Cereals occupy about the same total area as roots and
green fodder but production is almost entirely from farms
over 150 acres. Between one-quarter and one-third of the
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farms in this size group grew an average of 10 acres each in
1955. Wheat accounts for about two-thirds of the total
cereal acreage. It is the only cash crop of any importance
produced in the district. Where cereals are grown on
smaller farms, small plots are the rule, the average acreage
per farm of under 150 acres being a little over 2 acres.
The value of the straw as bedding is an important considera-
tion on such farms. In some cases, at least, it is the decisive
factor.
The only other crop of any significance is potatoes. It

accounts for less than 01 per cent of the total farm area.
One farm in seven grew potatoes in 1955. The average
acreage planted in each farm size group was acre and was
obviously intended for home consumption and local sale.
Apart from the odd wheat crop, which assumes some

importance in the economy of about one farm in fifty in the
area, it may be said that there is no cropping enterprise
alternative to that of providing fodder for livestock; that
the fodder consists almost entirely of grass and its products
and the livestock almost entirely of dairy cows and their
followers.

CROP HUSBANDRY

Virtually the entire farm acreage of the district (over
99 per cent) is devoted to the production of animal feed
crops. About ninety-four per cent of the feed crop acreage
is devoted to milk production*.
Comparing farms of different sizes, those within the range

26-150 acres use a slightly higher proportion of land for
milk production. On larger farms, the proportion is lower
because sheep and beef enterprises are relatively more
important.
The average forage crop acreage devoted to milk pro-

duction including the rearing of replacements, ranges from
2.09 acres per cow on the smallest farms to 3.55 acres per
cow on farms over 150 acres. (See Table 15). Excepting
the smallest holdings, this acreage supplies most feed require-
ments, apart from concentrates, of which virtually none are
produced in the area.

*Calculated by deducting from the total acreage of animal feed crops
he average annual requirements of non-dairy stock.
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TABLE 15
Average Number of Stock per Holding and Average Number of Livestock Units per

100 Forage* Acres. According to Size of Holding. June 1955

Size of Holding (Acres)
Number of Holdings (No.)
Average Acres per Holding

(Acres)
Average Forage Acres per
Holding (Acres)

Type of Livestock

Cows
Bulls .
Other Females over 2 years .

1 - 2 years .
Under 1 year

5 - 25
83

15.6

15.5
No. per
Farm

6.7
0.1
1.0
1.1
1.0

Total Dairy Livestock
CN Other Males over 2 years

1 - 2 years
Under 1 year

Ewes .
Other Sheep
Horses
Total Grazing Livestock
Sows .
Other Pigs
Poultry over 6 months

under 6 months
Total Livestock
Fprage Acres per Grazing L.U.

Acres

0.1
Negl
0.1
0.8
1.4
0.5

0.5
6.2

40.5
49.6

26 - 75
225

48.4

48.3
L.U. per
100 Forage

Acres
43.0

10.8

53.8

No. per
Farm

16.2

L.U. per
100 Forage

Acres
33.6

0.51
3.1
3.1
2.6

10.2

0.9

1.6

2.7
59.0
11.5

6.8

73.3 

1.70

0.1 -)
0.1
0.4
0.8
1.1
1.3

43.8

0.4

0.4

0.7

0.71
5.3 f
47.91
60.4 f

45.9

76 - 150
115

101.5

101.2
No. per
Farm

30.1
0.8-1
8.5 I

6.51 
5.7

L.U. per
100 Forage

Acres
29.7

Over 150
41

1978. 

1964. 
No. per
Farm

50.6

11.5

41.2
0.71
0.21
0.9
2.7
3.4
0.7

3.5

2.6

52.0

2.18

1.5
16.4
73.3
95.2

0.8

0.7

0.7
43.4
4.8

1.9

1.2-1
18.4 t
11.7
10.0

3.5-)
0.6
1.2

22.2
31.4
1.6

2.0
25.0
93-1
128.4

50.1

2.31

L.U. per
100 Forage

Acres
25.8

11.7

37.5

1.7

3.1

0.7
43.0
3.7

13

48.0

2.32
* Crops grown specifically for livestock consumption, excluding Barley

Neg. = Negligible (i.e. less than 0.05)



In addition to concentrates, the only significant import

is hay. Many of the very small farms purchase part of their

requirement of hay and some of the larger ones do also.

Of the farms surveyed in 1959, 63 per cent of those in the

5-25 acre group stated that they regularly purchased hay.

The percentages in other size groups were, 26-75 acres, 24

per cent; 76-150 acres, 11 per cent; over 150 acres, 8 per cent.

From the details of cropping given on previous pages, it

is seen that on all farms in the area the provision of home-

grown foods for the dairy stock entails, primarily, the

management of permanent grassland for the production

of grazing and grass products. On most farms this is the

only activity.

Grassland

Fertilising and Cultivations

Practically all farmers spread their farmyard manure over

the grassland. Two of eighty five farmers questioned

on this point, in the Survey of 1959, stated that they usually

sold most of their dung. There is a demand for this product

from the market gardens of Cheddar of which advantage is

taken by some local farmers. Where roots or kale are

grown, these have first call on the available supply of manure,

otherwise, hayland takes priority.
Basic slag and superphosphates are the most commonly

used artificial fertilisers. Forty-three per cent of the farmers

co-operating in the Survey stated that they made regular

use of one or both of these, usually Basic Slag. Thirty-

seven per cent of the farms regularly used a nitrogenous

fertiliser, which was almost always Nitro Chalk. Thirty-

four per cent regularly made use of compounds and 34

per cent stated that they used no artificials at all. The

relevant figures are given in Table 16. As might be expected,

the larger farms more often made use of artificial manures

and used them in greater variety.
The use of Nitro Chalk and compound fertilisers was

associated with the making of silage and the possession of

temporary grass. Whereas over three-quarters of the

farmers who had an acreage of leys and, or, made silage
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TABLE 16
Percentage Distribution of Holdings According to

Stated Usual Manurial Practice and Size of
Holding. Survey Farms. 1959

Size of Holding (Acres) 5-25 26-75 76-150 Over 5 and
150 Over

Usual Manurial Practice .
Phosphates Only .
Nitrogen Only
Phosphate + Nitrogen .
Phosphate + Nitrogen +
Potash

No Artificials .

0/0 "h 0/0 0/0 0/0
22 9 17 8 13
11 9 7 17 9
— 12 7 17 10

____ 26 46 50 34
67 44 23 8 34

100 100 100 100 100

Type of Fertiliser
Basic Slag and Superphos-

phates
Nitro Chalk .
Compounds .

Percentage of Holdings Regularly
Using Particular Types of Fertiliser

22
11

0/0

38
31
26

'h

50
40
46

58
67
50

'h

43
37
34

used nitrogenous and compound fertilisers, less than one-
third of the farmers without these crops used any artificial
other than Basic Slag or Superphosphate.
Most farmers stated that they harrowed, rolled and

skimmed their pastures and believed that these operations
were essential in order to maintain the quality of the grass.
But the amount of cultivating and, particularly, of dung
carting and artificial fertilising which is carried out each
year is dependent on the weather and is much curtailed in
a wet spring when the droves and fields will not stand
the weight of tractors and trailers. The degree of fragmen-
tation of a farm also influences manurial practice. Isolated
and distant pastures are unlikely to receive any addition to
that which is dropped by grazing animals and some hay
grounds in the moors receive no manuring at all.
The level of fertiliser use is certainly lower throughout

the area than it is in other grassland districts of the Bristol
Province. No doubt a case for increased use of artificial
manures could be argued in many individual instances.
Nevertheless, general recommendations must be related
to the particular system of farming and the implications
of the intensification of fertiliser use will be discussed when
alternatives to the present system are considered.
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Hay

Hay is the principal grass conservation product. All
farms make it. On the Survey farms, 43 per cent of the
total acreage of grass was cut for hay on farms where no
silage was made. Where silage also was made, 34 per cent

of the total grass acreage was cut for hay. Aftermath cuts
are not common and depend very much on the season.

In dry years, second cuts of the permanent pastures are likely

to be thin. In wet years, sufficient difficulty is experienced
in harvesting the main crop.

Except on the smaller holdings, most farms can make
sufficient hay to provide all their winter requirements.
Farms of more than 75 acres who regularly purchase hay

do so from policy rather than necessity.
The grass is almost invariably left until flowering stage

before cutting. Any departure from this practice is likely

to be in the direction of later, rather than earlier, cuts.

The peak haymaking season on the ' Flats ' is usually a

fortnight or so later than in the Bristol Province as a whole.

This is partly due to the slower maturing grasses of the

pastures, partly to a preference for the type of hay which

results. The farmers' criteria of quality in hay are based,

naturally enough, on its sweetness of smell, colour and

texture and never, in the writer's experience, on a chemical

analysis of the fibre and protein content. They are much
concerned that the making should be .of a high standard

but appear to give less thought to the quality of the green
material. Some farmers have a definite dislike of seeds
hay because of the coarser stalked grasses of temporary
mixtures as compared with the fine indigenous grasses of

the pastures.
Twenty-eight samples of 1959 hay were analysed during

the Food Utilisation Survey. The composition and nutritive

value of the majority of these could be classed as ' good ',
using standards published by the Ministry of Agriculture,

Fisheries and Food*. None were below medium stand-
ard '. The average composition and nutritive value of the
twenty eight samples, per 100 lb. of original hay, were: dry
matter 91.4 per cent, crude protein 91 lb., crude fibre

28.3 lb., starch equivalent 36 lb., protein equivalent 4.4 lb.
The summer of 1959 was an exceptionally favourable season
for haymaking and it is to be expected that hay of that year

would be rather better than average.

*Bulletin 48. Rations for Livestock
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The average yield of meadow hay is about ao cwt. per
acre, dependent primarily on whether the field has been
grazed or cut for silage before being shut up. It appears
that yields of 2 tons per acre, or more, may be expected
from fields devoted exclusively to hay although this means
closing the field from December to June.
The hay is usually baled and stored in, or near, the farm

buildings convenient for winter feeding. Baling is nearly
always done by a contractor, only the large farms owning
their own baler. Little casual labour is employed. Where
the regular labour force is insufficient for peak haymaking
requirements, as it usually is on the small farms, neighbours
or relatives provide mutual assistance.

Silage
Whilst there are indications that grass silage is becoming

more important as a part alternative or supplement to hay,
it is still a relatively uncommon crop in the district. From
answers received during the 1959 Survey to questions con-
cerning the usual practice of farmers, it appeared that two
out of three farmers did not usually make silage. There was
a pronounced difference in this respect between small and
large farms. Whereas eight out of ten farmers with more
than 150 acres normally made silage, less than two out of
ten farmers with under 76 acres usually did so. The actual
percentage in each farm size group was: 5-25 acres, 11 per
cent; 26-75 acres, 18 per cent; 76-150 acres, 57 per cent;
over 150 acres, 83 per cent. Some farmers who did not make
silage had done so at one time or another in past years and
had been disappointed with the results. Others did not
normally make silage but were prepared to do so occasionally,
dependent on current circumstances of which the weather
was most frequently mentioned. There is no doubt that
in the opinion of most Lowland farmers, hay is the preferable
crop.
On those farms for which an estimate could be obtained,

the acreage of grass cut for silage (including second and
subsequent cuts) was a little under half of that cut for hay.
On few, if any, farms is silage fed as a complete substitute
for hay. It is usually given as an alternative to part of the
hay ration which remains the most important single consti-
tuent of the bulk foods fed during the winter.

Whilst there is, undoubtedly, an element of traditionalism
responsible for the widespread choice of hay rather than
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silage, it is by no means the only reason for the preference.
The fragmentation of holdings is an obstacle to silage making,
particularly on small farms. The long haul from outlying
fields to the farm buildings makes silage making an expensive,
slow and tedious operation—even slower when it can be
carried on only between milkings, as is the case on farms
with a total labour force of one or two men. The slowness
of the operation makes correct consolidation more difficult.
Some advantage in the ease and speed of operation may be
obtained by baling the grass before ensilage and this method
is sometimes adopted on fragmented farms. However,
control of fermentation appears to be even more difficult
in this case. Fragmentation is undoubtedly the reason why
some farmers who would like to make silage do not attempt

to do so and why others make only small quantities, relative
to the winter fodder requirements, that is, silage is made
from the nearer fields only.

Very few farms possess specialised silage making equip-
ment. Small and badly fragmented farms, which are in.

the majority, could not make sufficient use of such equip-

ment to justify the capital expenditure required and even
on many larger farms this could only be done by making
silage the only, or principal grass conservation product.

Many farmers who think highly of silage are not prepared

to go so far as this as it would often involve a reorganisation

of the whole farm policy.
Six samples of silage were analysed during the Food

Utilisation Survey. Two were classed as well made ',

the remainder being overheated. It may be significant that

both well made samples were found- on compact farms which
were considerably larger than the average for the area.
The sample is too small to justify generalisation from it

as to the usual results obtained in the district. Nevertheless,

what evidence there is to hand suggests that much of the

silage made is not first class. In addition to the difficulties

arising from small size of farm and fragmentation, the

indigenous herbage is not ideal for efficient production,

being slow to make growth in the spring and after cutting

and less responsive than temporary grasses to intensive

fertiliser treatment. These characteristics are attributable,

in part, to the cold, wet soils which also hinder the use of

heavy trailers at the beginning and end of the season. In

any case, an intensive programme of fertilising, cropping

and stocking, by means of which the most efficient and
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profitable use may be made of silage, is foreign to the
traditional methods of grassland management of the ' Low-
lands '. Within this framework, it is not, perhaps, surprising
that many farmers do not give silage a place in their food
production policy. Thus, the occasions when they turn their
hand to it are likely to be the result of unplanned or last
minute decisions which, coupled with lack of experience, are
apt to result in the production of an unsatisfactory material.

Grazing

The length of the grazing season is very much dependent
on the weather. It is considered essential that milking
cows should be housed during the winter and farmers
prefer to house dry cows and young stock, though this is
rarely possible. In a few cases encountered during the
Survey, inadequate buildings forced the farmer to outwinter
most of his stock. Under these circumstances, calvings
must be arranged so that the cows are dry, or at the end
of their lactation, during the worst months of December,
January and February and it is only feasible then if the
farm possesses some higher, more sheltered fields.

In a really wet season, milking cows may be housed for
six months of the year, from November to the end of April.
In the driest season they are unlikely to be in for less than
three months and the usual period is about five months.
The governing factor is the danger of pounding the

pastures, rather than the quantity of grass available. Men-
tion has already been made of the adverse consequences of
bad droves which may prevent stocking of moorland pastures
ev,?,n though grass is available. On many farms, once the
milking herd has been turned out it must stay out, for
having been taken to distant pastures and the milking bail
set up there, it is not feasible to bring all home again should
the weather turn temporarily bad. This makes for delay in
turning out. There is a remarkable uniformity throughout
the area in the date of this operation. At the beginning of
the critical week, a drive through the district will reveal
fields deserted, save for a few young stock and sheep. On
a similar journey at the end of the week, cows are everywhere.

Although the fragmentation of holdings has many draw-.
backs, the occupation of some moorland pasture, in con-
junction with higher land, is not considered a disadvantage in
so far as the provision of grazing is concerned. In a dry
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season it will maintain a better growth than the higher
pastures. Although it is still somewhat later than the levels
and higher land of the Weare-Panborough ridge, the diffe-
rence is less marked since the major improvements to the
drainage system of the River Brue and the character of the
moorlands has changed completely since the days when the
inventory of the local farms necessarily included a boat.
Even so, the moors are principally summer pastures and
hay grounds.
The management of grazing is necessarily restricted by

the degree of fragmentation. Thus the farthest, or least
accessible fields may be reserved for hay or for young stock
which need less frequent visiting and attention than the
milking herd. Strip grazing with electric fence is virtually
unknown due, in part at least, to the danger of pounding
at the beginning of the season, but block grazing is sometimes
used when conditions warrant it.

It is estimated that, in addition to maintenance, about 60
per cent of the annual output of milk in the district is obtained
entirely from grazing and grass products. The produc-
tivity of the pastures and meadows is, therefore, a factor
of vital importance in the farm economy. It is of particular
interest in that milk yields in the district, per cow, are about
100 gallons per year higher than would normally be expected
from a similar system of herd management in other grassland
areas of the South-West.

It was found that the Starch Equivalent utilised per acre
of grassland, on those farms co-operating in the Feed
Utilisation Survey during 1960, was quite high, the average
weight being 16.1 cwt. per acre. According to the standards
used by the Committee on Grassland Utilisation in 1958,
44 per cent of the farmers in this survey could be classified
as high producers ' and a further 44 per cent as 'medium
producers '. The weight of S.E. utilised per acre is partly
dependent on the intensity of stocking. Due to the uni-
formity of soils and grassland management in the district,
it is considered that, variations in actual productivity are not
likely to be significant. It is concluded, therefore, that the
potential productivity of grassland in the region is high.
This can only be attributed to the natural ability of the

area to grow grass. Some of the factors contributing to
this are probably a rich, though heavy, alluvial soil, a high
water table, a relatively mild climate and an adequate rain-
fall.

343



Arable Crops
The minor importance of these foods has been mentioned

already. Of the two, Kale is the more common. Although
exceptions occur, these crops are mostly restricted to the
higher ground of the area, such as Brent Knoll, the slopes
of the Weare-Wedmore ridge and the coastal strip centred
on Berrow. Even then, they are usually confined to one
or two fields which are considered by the farmer to be the
only ones suitable for arable cultivations and a further
condition may be that water is not available for stock.
The reasons for the paucity of root and kale crops are

part and parcel of the general problem of arable cultivations
in the district and will be examined more closely when
the possibility of alternatives to the present grassland
system are considered.

Kale is almost invariably cut and hauled to the cattle.
Strip feeding is generally believed to harm the structure of
the silt and clay soils and it undoubtedly produces some
dirty cows. In addition to these drawbacks, the kale
field is sometimes situated too far from the farm buildings
for grazing to be feasible.

LIVESTOCK HUSBANDRY

Intensity of Stocking
The average numbers of livestock per farm, in 1955,

according to farm type and size, have been shown in Tables
5 to 9. These figures are summarised, in farm size groups,
in Table 15, which also shows the stocking in terms of
livestock units per 100 acres of forage crops.
A comparison of the stocking of farms in the area, accord-

ing to their size, shows the usual general relationship, that is,
total stocking per acre decreases as farm size increases.
However, if the group of smallest holdings, those of from
5-25 acres, is excluded, the difference in the intensity of total
stocking of the remaining size groups is small. It amounts
to no more than a decrease of 8 per cent in the number
of livestock units per 100 forage acres on the largest farms
as compared with the number on farms of from 26-75 acres.
The most significant difference is in the number of milking
cows carried per acre on the larger farms, this being only
three-quarters of the numbers carried on farms of from 26-75
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TABLE 17
Average Number of Livestock Units per 100 Forage* Acres, According to Size

and Type of Holding. June 1955

Size of Holding (Acres) 5-25

Type of Farm

A

Dairying
only

Type of Livestock

Cows . . .
Other Dairy Stock
Total Dairy Stock

40.0
9.8

49.8

UJ
-P. Other Cattle
cm Sheep

Horses.
Total Grazing Stock

0.7
0.5
2.4

53.4

•

Pigs .
Poultry .
Total Livestock .

0.3
2.2

55.9

Number of Holdings

Average Forage
Acres per Holding

No.
51

Acres

16.5

B.C.D.

Dairying
With

Pigs and/
or

Poultry

48.8
12.8
61.6

1.1
3.6
3.3

69.6

32.9
15.8

118.3

No.
32

Acres

13.8

26-75

A

Dairying
only

B.C.

Dairying
with Pigs

or
Poultry

Dairying
with Pigs

and
Sheep

A

Dairying
only

76-150

B.C.

Dairying
with Pigs

or
Poultry

Dairying
with

Sheep

Livestock Units per 100 Forage Acres

A

Dairying
only

Over 150

Dairying
with Pigs

Dairying
with
Sheep

33.3 34.3 33.7 29.1 30.8 28.8 26.2 26.3 24.9
10.1 10.5 8.8 11.4 11.9 8.5 10.1 15.4 11.4
43.4 44.8 425 405 42.7 37.3 36.3 417 36.3

0.3 0.8 0.9 1.1 0.4 0.9 1.9 2.4 0.9
0.1 0.2 7.4 0.3 0.9 5.7 1.0 0.6 6.9
1:2 14 1.3 0.6 0.6 0.7 0.6 0.7 0.9

45.0 47.2 52.1 42.5 44.6 44.6 39.8 45.4 45.0

0.5 10.0 7.1 0.5 11.7 0.6 0.5 10.1 3.3
1.4 5.4 2.8 1.1 3.1 2.5 1.9 0.9 0.9

46.9 62.6 62.0 44.1 59.4 47.7 42.2 56.4 49.2

No.
152

Acres

48.0

No.
64

Acres

48.3

No.
9

Acres

53.1

No.
68

Acres

100.0

No.
43

Acres

103.5

No.
4

Acres

96.4

No.
18

Acres

180.2

No.
9

Acres

2012. 

No.
14

Acres

214.3

*Crops grown specifically for livestock consumption, excluding Barley.



acres. The stocking per acre of each of the other classes
of grazing animals: dairy followers, other cattle and sheep,
increases with farm size so that the intensity of stocking of
all grazing animals per acre is virtually the same in all size
groups over 25 acres, that is, there is a progressive substitu-
tion of other grazing stock for cows as farm size increases.
A more interesting comparison of the intensities of

stocking is that between farm types in the same size group.
This is shown in Table 17. Farm types B, C, and D (Dairying
with Pigs and/or Poultry) not only have a higher total rate of
stocking per acre than farm type A (Dairying Only) but
also have a greater number of dairy cows and other dairy
stock per acre. In other words, where pigs and poultry are
a relatively important part of the farm business they are not
a partial substitute for the dairy enterprise but an addition
to it and the dairy enterprise itself is more intensively
managed on such farms than on those which are mainly
dairying only. On the other hand, where sheep are an
enterprise of some importance, they have, to some extent,
been substituted for dairy stock. Farms of type F (Dairying
with Sheep) had fewer cows per 100 forage acres than those
of other types within the same size groups. However, more
intensive use was made of the forage acreage by farms with
sheep than by farms with dairy stock only. In all size
groups, farms which were dairying only made less intensive
use of the land than did farms with another enterprise of
some importance and the difference became more marked
as farm size increased.

The Dairy Enterprise
Breed

The traditional herd of the Lowlands is the Dairy Short-
horn, which still occupies the position of second in im-
portance among single-breed herds in the area. By far and
away the most common breed, however, is the Friesian.
Friesians account for about half of the total herds in the
district and for a considerably greater proportion of the
total number of cows. Channel Island breeds are of some
importance on small farms. In the sample of farms surveyed
in 1959, they comprised 50 per cent of all herds on holdings
of 5-25 acres and 10 per cent of herds on holdings of 26775
acres. None were found on holdings larger than this except
for animals in mixed herds. Of the total herds surveyed,
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the various breeds were represented in the following pro-
portions: Friesian 50 per cent, Dairy Shorthorn 16 per cent
Ayrshire 3 per cent, Channel Island 10 per cent, Mixed herds
21 per cent. There are few pedigree herds in the district.

Tuberculosis Eradication

The information on the size of the milking herd and its
replacements, which was collected during the Survey in the
Spring of 1959, cannot be considered representative of typical
practice in the area. The field work of the Survey followed
closely upon the completion of measures establishing the
area as 'Attested These measures produced an upheaval
in the size and composition of herds and in traditional
dairying practices in the district.
The extent of this upheaval may be gauged from the

figures given in Table 18. Approximately two-thirds of the
herds in the district were required to become attested during
the operation of the Scheme. The proportion in particular
parishes ranged from one-third to nearly 90 per cent. About
three-quarters of these herds became attested during the
voluntary ' free-testing ' period, thereby qualifying for
bonus payments. The remaining quarter did not achieve
full attestation until after the declaration of an Eradication
Area', with compulsory testing and slaughter of reactors.
With the exception of those which had become' Supervised'
during the' free-testing' period, these herds did not qualify
for bonus.

TABLE 18

Tuberculosis Eradication Scheme. 1956-1958

Number of Herds becoming Attested and Number of
Reactors Compulsorily Slaughtered in Ten Parishes*

No. of Herds
on Holdings.
5 Acres and
over June

1955.

No. of Herds Attested

Free Testing
Period
1.3. 56 to
28. 2. 58

410 206

Eradication
Period

1. 3. 58 to
30. 9. 58

74

Estimated
No. of Cat-
tle (all ages)
in non-Attes-
ted Herds
June 1955.

No. of Re-
actors Com-
pulsorily

Slaughtered
1. 3. 58 to
30. 9. 58

10,048 1,227

tThe Tuberculosis (S. W. England Eradication Area) Order 1958

* Brean, Berrow, Burnham Without, East Brent, Brent Knoll,
Badgworth, Chapel Allerton, Mark, Weare, Wedmore.
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Before the introduction of the Eradication Scheme, farmers
wishing to become attested had to overcome several diffi-
culties peculiar to the Lowlands. The more formidable of
these were the almost complete dependence on rhynes for
watering cattle in the fields and the fragmentation of hold-
ings, which necessitated the frequent movement of cattle
over the public roads and droves. It is not surprising, there-
fore, that the proportion of attested herds on the ' Flats '
prior to 1956, was considerably lower than the Somerset
average.

Precise figures of the number of reactors removed from
herds during the two and a half years' operation of the
Eradication Scheme are not available. The number of
cattle compulsorily slaughtered under the Order of 1958
was a little over 12 per cent of the total number of animals
in non-attested herds at the commencement of the Scheme.
In one parish, this proportion was as high as 30 per cent.
The number of reactors which were voluntarily disposed
of during the two years ' free-testing ' period must have
exceeded considerably the number which were slaughtered.
It seems certain, therefore, that at least one-quarter of the
cattle on farms not attested in 1955 had to be removed, and
the actual figure is probably nearer one-half.
For those farmers with adequate capital, the necessity to

become attested entailed little hardship, apart from the
bother and risk involved in replacing reactors and some
dislocation of established patterns of production and
replacement. Where a substantial proportion of cattle had
to be replaced, some loss of income was almost inevitable,
during the interval between culling and rebuilding the herd.
In some cases, compulsory eradication was welcomed, as

100 per cent attestation in the area removed many of the
difficulties, in protecting cattle from infection, which had
beset T.T. herds isolated in a sea of non-attested animals.

Notwithstanding the acknowledged benefits of tuber-
culosis eradication, it should be stated that the Scheme
brought real hardship to a few farmers. Such cases were
more particularly to be found among elderly farmers on
small holdings. With little, or no, reserves of capital,
following a lifetime of low production on holdings which
could scarcely be considered viable under the best manage-
ment, the loss of most of their cows was a disaster. No
complaints were made of the amount of compensation Raid
for animals compulsorily slaughtered, in fact, it appeared
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to be widely believed that rates of compensation were higher
than the market prices received for reactors sold during the
'free-testing' period. Nevertheless, the margin between
the value of a non-attested animal and the purchase price of
an attested replacement was a formidable amount to a 40-acre
farmer who had had eleven of his 16 cows 'taken', to give
but one example. It was repeatedly emphasised that the
reactors were the best milk producers in the herd.
Some of the older farmers who were badly hit by Eradica-

tion went into retirement, or semi-retirement, rather than re-
build their herds. But the majority continued to make do'
with their remaining cows plus the replacements they could
afford. Often, these totalled between three-quarters and a
half of their original herd. Of the eighty-five farms surveyed
during the Spring of 1959, six were judged to have suffered
serious hardship as a result of compulsory attestation and
several times this number suffered a blow from which it would
take them several years to recover.
Comparison of the 4th June Parish Returns for the years

1955 and 1958 indicates that the average number of cows
per herd fell by two between these dates. The figures for
1955 are considered to be the more typical of past and
expected future rates of stocking in the district and they have
been used in the following analysis of herd size and re-
placement policy.

Herd Size

The majority of resources on all but a handful of farms in
the area are devoted to milk production. The size of
herd is, therefore, mainly determined by the size of farm.
That a great number of other factors also affect herd size
is evident from the figures given in Table 19. These show
the considerable range in the intensity of stocking of cows on
farms in the same size group, even allowing for the fact
that the figures show the number of cows on one day only
in the year and are thus influenced by the shortest of short-
term fluctuations. Of the other factors determining herd
size, such as the availability of labour, the availability of
buildings, the managerial efficiency and enthusiasm of the
farmer and the degree of fragmentation of the holding, only
the last can, with certainty, be considered of greater signifi-
cance in this area than elsewhere. It is not uncommon to
find that the remoter portions of a holding are used only
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by young stock because of the impracticability of moving the
milking herd over the several miles which may be necessary
and the travelling time and inconvenience entailed in milking
and hand feeding in the field at such a distance from home.
In such cases, the size of the milking herd may be less than
if the holding were compact.

TABLE 19

Distribution of Holdings According to Size of Holding
and Number of Cows per 100 Farm Acres.

June 1955

Size of Holding (Acres) 5-25 26-75 76-150 Over
150

No. of cows per 100 Farm Acres
Under 14
14— 19.9
20 — 25.9
26 — 31.9
32 — 37.9
38 — 43.9
44 — 49.9
50 — 55.9 .
56 and over.

No. No. No. No.
6 — 2 1
7 7 4 6
4 33 21 14
9 63 44 15
13 57 35 4
14 40 7 —
5 10 1 —
5 8 1 1
20 7 — —

The extreme range in the number of cows per 100 acres in
the group of farms between 5 and 25 acres reflects the in-
creased number and diversity of non-agricultural factors
affecting the management of holdings of this size. In this
group and, to a lesser extent, in the 26-75 acre group, the
dispersion about the average is exaggerated by the physical
indivisibility of the cow, e.g. on a 10 acre holding, any
change in the rate of stocking cannot be in units of less
than 10 cows per 100 acres. The addiction of small holders
to Channel Island breeds may be partly explained by this
difficulty.
A general relationship between the size of farm and the

size of milking herd is evident. Herd size increases with
farm size although the rate of increase is less than propor-
tionate because of the operation of certain factors as the
farm acreage increases. These factors are: firstly, less
intensive use is made of the land devoted to milk production;
secondly, a greater proportion of dairy replacements are
home-reared; thirdly, enterprises competitive with milk
production for land increase in relative importance. These
factors are not, however, of great significance. Reference
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to Table 19 shows that the modal group of cows per 100
acres is the same in each of the three farm size classifications,
from 26 acres to over 150 acres, and that a substantial number
of farms of all sizes fall into the groups immediately above
and below the mode. In many instances, the dairy herd
on the large farm is merely a replica of that on its smaller
neighbour, multiplied by the relative difference in their farm
acreages.

Replacement Policy

The majority of farmers on the' Flats' prefer to rear their
own replacements. This preference is strongly held on even
the smallest holdings. During the Survey, farmers were
questioned about their, replacement policy and the answers
are tabulated in Table 20. It should be emphasised that
these figures refer to farmers aims, not necessarily to their
achievements. Many of those who aim at full home-reared
replacement admitted that they did not always achieve this.
Conversely, those who kept a ' flying ' herd did not debar
themselves from rearing an animal or two on occasions.
Few farmers, particularly those with small farms, can afford
to pursue an inflexible replacement policy, if only because
of the incidence of fortuitous factors such as the sex ratio
of births and the occurrence of casualties in both young
and milking stock.

TABLE 20

Percentage Distribution of Holdings According to
Farmer's Stated Replacement Policy and Size

of Holding. Survey Farms 1959

Size of Holding (Acres)

Replacement Policy
All Replacements
Home-Reared

Part Replacements
Home Reared

No Replacements
Home-Reared

5-25 26-75 76-150 Over
150

0/0 0/0 0/0 0/0

50 56 59 75

25 35 34 17

25 9 7

100 100 100 100
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TABLE 21

Percentage Distribution of Holdings According to Number
of Replacement Units* of Dairy Followers Compatible

with Particular Replacement Policies ,

Assuming A 25% Annual Replacement Rate
B 20% Annual Replacement Rate

June 1955

Size of Holding (Acres) 5-25

Replacement Policy

All Replacements Home-
Reared

Part Replacements Home-
Reared

No Replacements Home-
Reared

0/
/0

A

24

46

36

34

30

100 1100

26-75

A

23

72

0/c,

5

38

57

100 100

76-150

0/0

A

34

64

60

38

2

100 1100

Over
150

0/0
A B

44 68

56 32

100 1100

*Replacement Unit = 1-5 L.U. of Young Dairy Stock.

An analysis of the numbers and ages of dairy followers
in relation to the number of milking cows at 4th June 1955
suggests either, that farmers aiming at complete self-suffi-
ciency in the rearing of herd replacements are often dis-
appointed, or, alternatively, that the annual rate of replace-
ment of milking cows in the district is lower than the Provin-
cial average of 25 per cent as determined from Milk Cost
Investigations. Table 21 shows the proportion of herds in
each farm size group with sufficient replacement units* to
allow full replacement from home-bred stock assuming
(a) replacement of 25 per cent of milking cows per annum
(b) replacement of 20 per cent of milking cows per annum.
Comparison of Table 20 with Table 21 shows that farmers'
aims are more nearly compatible with an annual rate of
replacement of 20 per cent although they are not fully
realised at this figure. This evidence supports the view of
field-workers, that the average annual rate of replacement in
the district is about one-fifth of the milking herd, larger

*1 Replacement Unit = 1 heifer over 2 years + 1 yearling + 1 calf
= 1-5 Livestock Units. An average stocking of at least 0.38 replace-
ment units (in terms of livestock units) per cow per annum is required
to maintain an average annual replacement rate of 25 per cent. Simi-
larly, an average stocking of at least 0.30 reelacement units per cow
per annum is required to maintain an average annual replacement rate
of 20 per cent.
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farms being more inclined to have a higher rate of turnover,
smaller ones tending more often towards a lower one.
What governs replacement policy? Why do most farmers

prefer to rear their own replacements? Why do they rear
the number that they do? The answers to these questions
are important to a consideration of alternatives to the present
system of milk production and they are of particular interest
in the case of the small holder to whom the possible advan-
tages in buying replacements and devoting the whole of
his limited acreage to milk production would seem to be
most obvious.

Policy is not decided on any consciously logical basis. No
farmer prepares a budget, balancing the cost of purchasing
replacements against the saving in his own rearing costs
and the additional income obtainable from devoting rearing
land to milk production. He would not know how to set
about such a calculation, even in the unlikely event of
wishing to base his policy on a statistical exercise. Although
he has probably wondered about the straightforward com-
parison between his own costs of rearing a down-calving
heifer and the cost of purchasing one, he does not know his
own costs so that the first step of any budget calculation is
missing. In the absence of any exact information, he
probably feels that it is cheaper to do it yourself' than to
buy. This is an understandable conclusion; it is demons-
trably true of many other farm operations. He may know
farmers in the district who do buy their replacements, but it
is unlikely that these will all show such an obviously enhanced
prosperity as to convince him by example. The farmer has
no well-founded idea of whether it is likely to pay him better
to rear or to buy.
The question of financial advantage being open, there are

other reasons which incline him towards rearing. Firstly,
there is the fear of buying wrongly. This risk was frequently
emphasised by farmers in conversations about replacement
policy and was rated higher than the risk involved in rearing
a replacement at home from a cow of known quality. As
most farmers have bought at some time or another, it is
assumed that this judgement arises from experience. Second-
ly, there is considerable inertia to any change of system.
One's father and his father raised their own cows and
practically all one's neighbours do so. Why should one
break with tradition and accepted practice without con-
crete evidence that it is to one's advantage to do so? Thirdly,
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and possibly most important, to many farmers, life would be
less interesting if there were no 'young things' about
the place. Considerable satisfaction and some pride is felt
from successfully rearing at least some of one's herd and
from knowing, intimately, the history of one's cows through
several generations. This reason may be more compelling
on the ' Flats ' than in areas of more mixed farming, for
there is little diversity of enterprises, either of stock or
crops and to the outsider, at. least, there seems to be a.
notable lack of variety throughout the farming year. With-
out a rearing enterprise, many farms would be little more than
factories for the twice daily delivery of milk.
The above reasons are of general application, others,

applying in more specific cases or circumstances, were
encountered during the Survey. Mention has already been
made of instances of fragmentation where outlying' grounds'
were utilisable by young stock only. On small farms, in
particular, where it is unusual and unnecessary to hold more
than a small balance of working capital, payment for re-
placements is less painful when it takes the form of day-to-day
rearing costs rather than irregular and relatively large out-
lays of cash for purchased cows. Although the hire-
purchase of machinery is not unusual, no instance of this
method of acquiring stock was met during the Survey.
The owners of some tiny herds, mostly on holdings of 25
acres and under, for whom a bail and milking machine
were an unjustifiable luxury, mentioned the advantage of
rearing their own replacements, in that the familiarity
thereby established between farmer and animal and the
possibility of early training, eased the problem of getting
cows to stand quietly for milking by hand in the field.
The reasons why a farmer rears the number of replace-

ments that he does are less easy to determine and must be
largely a matter of conjecture from what is seen to happen
in practice. The practical starting point is the farmer's
decision as to the number of calves to be weaned during
the year and most, if not all, farmers appear to have in
mind an ' optimum ' number of weanings which will fulfil
their aims. On what basis is this optimum number decided?
If there is any logicality in the matter it must be assumed
that it bears some relationship to the size of the milking herd
and to the land, buildings and labour etc. which are
available. But at the time that this decision has to be made,
it is impossible for the farmer to know accurately what his
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actual requirement of replacements will be in three years'
time. In addition to known factors, such as the age and
past record of the cows, from which an intelligent assessment
could be made, fortuitous circumstances will affect his
requirements. It is suggested that the farmer has in mind
an optimum' size of herd to which the' optimum' number
of calves to be weaned per year is related by some factor
which is not the product of deliberate calculation but rather
of experience and surmise. The optimum 'number of
calves may be modified from year to year in the light of
past results but, if so, is likely to be only in terms of a few
more' or a few less '. Sometimes a farmer rears all, or
most, of his female calves with the intention of selling off
any unsatisfactory or surplus animals at a later date, but on
the small farms of the Lowlands this is an expensive luxury.
More commonly, he aims to keep the calves from certain of
his better cows. During recent years it has become increas-
ingly common to put less satisfactory yielders to a beef bull.
This introduces a further rigidity into his policy as in such
cases, he forfeits the possibility of rearing calves for the
milking herd from other cows, should those of his first
choice fail to provide his optimum' number of female
calves.

Whatever the farmer's intention regarding the number of
calves to be weaned, the practical outcome is subject to a
number of factors largely beyond his control such as the
diseases of pregnancy, the sex ratio of births and the quality
of the calf produced. Consequently, the number of calves
retained often varies considerably from year to year and the
number of replacements available from home rearing in
any year reflects this variation plus the vicissitudes of
disease and accident during the two-to-three-year rearing
period. How wide this annual variation may be is illus-
trated by the following three examples chosen at random
from farms for which replacement information was available
for five consecutive years or more. None of these farms
purchased any replacements during the period under con-
sideration.

Farm A Farm B Farm C

°A °A °A
Average replacement rate over 5 years 23 30 33

Lowest replacement rate in any year 18 17 13

Highest replacement rate in any year 28 41 45

355



It is no reflection on the ability of the ' Flats ' farmer to
say that only by coincidence does the number of home-reared
replacements available equal the number required, in any
particular year. How does he deal with this situation?
Three possible courses of action, or, a combination of the
three, are open to him.

Firstly, he may cull his herd strictly as required to maintain
his minimum standards of yield or other desired quality,
introducing home-reared replacements as they become avail-
able. This policy may result in quite appreciable differences
in the average size of herd from year to year. It is not un-
common with large herds, partly, because it is easier on large
farms to provide the requisite number of replacements, for
the pressure on land is less acute than on small farms and
a policy of rearing a surplus of replacements is easier.
Perhaps more important, marginal fluctuations in farm profit
due to fluctuations in the size of the milking herd are unlikely
to have any effect on the standard of living of the large
farmer. If his business is large, he may be little concerned
about relative variations in gross income of an order which
would alarm his small neighbour and the details of his re-
placement policy are likely to be decided by other than
economic criteria. Relatively few farmers on the Lowlands
can be in this happy position. Nevertheless, this policy is
practised in the area, even with herds of a size where economic
considerations might be expected to be paramount. Where
the size of the milking herd fluctuates from year to year, as
a result of random influences, and, or, the number and com-
position of dairy followers is in excess of replacement needs,
it is almost certain, on a ' Flats ' farm, that the most econo-
mically efficient use is not being made of resources; land,
labour or capital.
The second course open to a farmer is to adjust his culling

policy to fit the number of replacements available. Thus,
less satisfactorily yielding cows are kept in the herd when
replacements are short and minimum culling standards are
raised when replacements are ample. A combination of this
policy with that first described is most commonly followed
by farmers who are reluctant to purchase replacements.
In a year when the number of down-calving heifers is below
optimum requirements, farmers are prepared to retain older
cows or inferior milkers which would otherwise have been
culled. Casualties, diseased cows or poor milkers, which
must be removed from the herd, are not replaced until home-
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reared stock is available. Some random fluctuation of herd
size occurs under this system although it is less than when
rigorous culling is practised. A less than optimum use of
resources results, not only from variations in stocking
density but also from the retention of inferior animals.

Thirdly, the farmer may bridge the gap between replace-
ment needs and the availability of home-reared heifers, by
purchase. This system is more usual on smaller farms, of
which a great number do not, in any case, attempt to rear
all their replacements. In theory, it should be possible to
maintain the herd at its most efficient size and quality by this
method. In practice, however, this rarely occurs. There
is, almost invariably, some time lag between the need for a
replacement and its purchase. Such considerations as the
wish to purchase replacements which fit in with the estab-
lished seasonal pattern of milk production, the search to
find a suitable animal at a favourable price, the necessity
to find the cash, or, sheer inertia, tend to delay purchase.
To sum up, replacement policy is characterised by a lack

of knowledge and by random influences, such that it is only
by coincidence that the number and age composition of the
herd of dairy followers accords with replacement needs at
any particular time. Arising from this, in conjunction with
other factors, herd size and quality vary from year to year
to a greater or lesser degree, dependent, to some extent, on
the size of farm and the farmer's reliance on home-rearing.
Under these circumstances, it is inevitable that the most
efficient use cannot be made of land, labour or capital, even
though the farmer's original intention and plan is to that
end.
In so far as land is concerned, some compensation for

variations in the rates of stocking can be made by adjustment
of the ratio of grass conservation to grazing, i.e. more hay is
made in a season when stocking is lighter than usual. By
this means, by improvisation of housing and with the
flexibility of labour inherent on family-worked farms, a
degree of over-optimum stocking is possible for short
periods. But this is more difficult and risky than under-
stocking and the long term consequence of the influences
discussed above is almost certainly a lower than optimum use
of resources.

Milk Yields and Seasonality
The average annual yield of milk, per cow in herd, is a

little over 800 gallons. Information collected during the
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Food Utilisation Survey indicates that the average yield per
cow of the majority of herds falls within 50 gallons of this
average. Ten of the sixteen herds which were recorded dur-
ing the Survey formed a distinct modal yield group within
the range of 796 to 881 gallons per cow. Of the remaining
six farms, three achieved yields substantially higher than
those of the modal group and three recorded much lower
yields, the range of the entire sample being 1,026 gallons per
cow to 560 gallons per cow.
The average period which cows in the 16 herds spent dry

was 82 days, ranging in individual cases from 62 days to
135 days.
Most of the herds were markedly summer milk producers,

64 per cent of total production being in the six months
1st April to 30th September. Ten of the 16 herds produced
from 60 per cent to 70 per cent of their annual output during
this period, the range of the entire sample being from 54.1
per cent to 71.5 per cent. In most cases the month of peak
output was May, and production continued to be held at
a high level until September. Milk production was at its
lowest in January.

Dairy Rations*

Milking Cows

Winter. The milking cows are usually housed during
five months of the year, from mid-November to mid-April.
During this period all foods are hand fed. If kale is grown,
it is rarely possible for it to be grazed. Similarly, the winter
grazing of leys is quite exceptional in the district, being prac-
tised by no more than a handful of farmers.
The basic winter ration consists of hay and purchased

concentrates. Hay accounts for about 90 per cent of the
bulk feed ration, in terms of starch equivalent. On the ma-
jority of farms it is supplemented by small quantities of a
succulent food such as silage, kale, sugar beet pulp or
potatoes which are given primarily in order to provide
variety in the ration. Even so, a large number of herds
receive no bulky food other than hay throughout the winter
and this is particularly common on the smaller farms. The
average quantity of hay consumed per cow in herd during

*This subject has been dealt with in more detail in a previous publi-
cation "Feeding the Dairy Cow — A Study of Feeding Practice on
some Central Somerset Grassland Farms" by J. A. L„Dench and
G. F. C. Mitchell. June 1961.
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the winter is about 30 cwt. On farms where no other
bulky food is given, the quantity may be as much as two
tons and only in exceptional cases does it fall below one ton
per cow in herd. The average quantity of bulk foods,
in terms of hay equivalent, consumed per cow in herd during
the winter months is about 37 cwt.
The quantity of concentrates given, per cow in milk, during

the winter is partly determined by the level of milk production.
At average yields, some ten to eleven hundredweight are fed.
Most farmers obtain some milk from bulky foods and the
average consumption of concentrates per gallon of milk
produced is a little under 3 lb. Higher yielding herds tend
to be fed a greater quantity of concentrates per gallon as
well as receiving larger quantities of cake per cow. However,
the performance of the majority of farms does not vary
greatly from the average.
The rationing of concentrates and bulky foods according

to theoretical requirements is rarely practised. The feeding
of bulky foods is based on past experience and adjusted in the
light of the cow's condition and appetite. Bulk rations are
rarely weighed and although the farmer may estimate the
weight of the daily hay ration from the average weight of
a bale, his idea is only approximate. Similarly, the rationing
of concentrates according to yield is only roughly attempted
on most farms. In most medium and low yielding herds, no
attempt is made to record the production of individual cows
and no accurate measurement is made of the quantity of
cake given at each feed.
About three-quarters of the annual consumption of

concentrates occurs during the period that the milking herd
is housed, although only one-third of the annual milk output
is produced during this period. With the pronounced
emphasis in the area on summer milk production, the
majority of calvings occur in the first four months of the
year, the peak month being February. Consequently, a
large proportion (30 per cent to 40 per cent) of the herd is
dry during the winter feeding period. In each of the months
November to March, the output of the herd is usually less
than half that of the months of late spring and summer.
Although the feeding of concentrates per gallon of milk is
at its heaviest during the three winter months, approaching
4 lb. for every gallon, the total consumption of concentrates
is not large as many cows are dry and milk yeilds are
low. As cows come into milk and yields begin the rise
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towards the end of the winter-feeding period, it has been
found that the weight of concentrates fed per gallon of
milk tends to fall in medium and low-yielding herds.

It is, perhaps, surprising that milk production during the
months that the cows are housed is as high as it is. On
average, about 440 gallons per cow in milk is obtained
during this time. The explanation is believed to lie in the
fact that the majority of production is from cows which
calve towards the end of the winter-feeding period, the mid-
winter months having been spent dry. This late winter
production is supplemented by that of cows at the tail end
of their lactation during early winter, the later months of
hand feeding being spent dry. Few cows are in milk through
the entire winter feeding period and high yields are neither
obtained nor expected from such animals.

Summer. About two-thirds of the annual milk output is
produced during the seven months that the cows are at
grass. During this period, bulky foods other than grazing
are of no significance. As grass becomes less plentiful,
from September onwards, some hand feeding of hay or of a
succulent may begin, but this is unlikely to amount to more
than one or two hundredweights per cow in total.
Most farmers feed concentrates at some time during the

grazing season. Bail milkers usually give small quantities
of cake at each milking in order to get the cows into the
bail. In other cases, concentrates may be given to the
highest yielders or to freshly calved animals only.
Except in these instances, the feeding of concentrates is

usually discontinued during the first two or three months
that the cows are at grass. In August and September, those
farmers who have not fed during early and mid-summer begin
to give small amounts of cake and those who have been
feeding step up the quantity. From this time onwards, the
weight of concentrates fed per gallon increases gradually so
that the milking cows are usually being fed from 2 to 2Vb.
per gallon when they are brought in for the winter. The
average weight of concentrates fed over the whole grazing
period is about 1 lb. per gallon.

It should be emphasised, however, that concentrates are
rarely fed to yield during the summer. In the case of bail
milkers, in particular, a regular quantity of cake, such as a
bag a day, or a bag every other day, depending on the size
of the herd, is taken to the field. This routine may not be
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varied throughout the grazing season. Thus, the increase
in the quantity of concentrates fed per gallon during the
autumn is mainly due to falling milk yields, the quantity of
cake per cow remaining constant.

Dry Cows

During the winter, the dry cows usually receive hay only
or the same bulk rations as the milking cows, excluding any
of the more expensive purchased foods, such as sugar beet
pulp. Concentrates are only fed for steaming up and then
only in the winter feeding period. Steaming up treatment
varies considerably from farm to farm. In herds co-operat-
ing in the Feed Utilisation Survey, the pre-calving treatment
of cows ranged from nothing to the feeding of 168 lb. of
concentrates.

Buildings and Equipment
By and large, the buildings used for milk production

are old but they are in good repair and the majority have
been improved at least to the standards required for the
production of T.T. milk. The introduction of compulsory
attestation provided an incentive for making such improve-
ments to buildings as would enable the herd to qualify for
the full T.T. attested bonus. In many cases, particularly
on small farms, this has entailed little more than the moder-
nisation of the dairy, for the herd is, in any case, milked
in the field during the summer and the lack of suitable
buildings in which the cows cah be milked during the winter
is overcome by milking through the bail in the farmyard.
The most common method of housing is in traditional

stalls. The importance of housing the milking cows during
the long winter period sometimes puts a strain on the avail-
able housing resources and calls for the improvisation
of shelter. Alternatively, it may mean that the seasonality
of calving has to be planned so that a larger number of
cows are dry during the winter months than would otherwise
be desired. The difficulty which is sometimes met in
obtaining an improvement grant for the modernisation and
extension of buildings because of fragmentation has al-
ready been mentioned.
Even though the buildings themselves have been im-

proved to satisfy the requirements of quality milk production,
the layout of cowsheds and ancillary buildings is often bad
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by modern standards of efficient labour utilisation. It is
doubtful, however, if there would be any monetary advantage
for a typical, family worked farm, in using capital for im-
provements of this sort, even if capital was available. In
some of the villages, notably, on the Weare-Panborough
ridge, where the farmsteads are clustered thickly among the
cottages, church, chapel, shop and outbuildings of the
rest of the community, with their land lying in the levels and
moors below, there is sometimes little opportunity for the
expansion or adaptation of the existing buildings because
of the cramped nature of the site.
Apart from the cowshed and the dairy, other buildings

required for milk production, such as the food store and
loose boxes for young stock, are usually sufficiently covered
by the existing range of old buildings, of which stables are
important. These also serve as implement sheds and, with
a Dutch barn for the hay, satisfy the total requirements on
most farms.
The majority of small herds, those on 25 acres or less, are

milked by hand. On farms larger than this, machine
milking is usual. The percentage of farmers milking by
hand, as recorded during the 1959 Survey, was 5-25 acre
farms, 77 per cent; 26-75 acres, 30 per cent; 76-150 acres,
3 per cent; over 150 acres, nil. Methods of cooling milk
and sterilising equipment are simple but adequate. Surface
or in churn cooling is most commonly used, with hypochlo-
rate or boiler for sterilisation. In addition to these items,
pails, a bowl for rationing concentrates and, possibly, a
recording balance, complete the specific dairy equipment.

The Beef Enterprise
Where beef has a part in the farm economy it is usually

as a by-product of the dairy enterprise. This is mainly in
the production of cross-bred calves from Friesian and
Shorthorn herds artificially inseminated by a beef bull.
Angus and Hereford bulls are used. Such calves are usually
retained on the farm for a few weeks only and receive sub-
stantially the same treatment as the heifer calves intended
as dairy replacements. In some cases, more milk may be
given to calves destined for beef than to other calves.
This practice has become very widespread during recent

years when good prices have been obtained for such calves.
Its continuance, however, is dependent on the persistence
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of high prices. The production of beef-type calves limits
the choice of heifers available as dairy replacements and is
only likely to be maintained by a substantial differential in
the return obtainable for beef calves over those for veal.

Another beef by-product of the dairy enterprise is the
fattening of suitable culled cows on the pastures. This
is less widespread than the production of beef-type calves
and it is doubtful if it is practised consistently on any farm.
Whether or not a particular cow is fattened will depend on
the suitability of the animal, current prices, and the quantity
of grass available.
The complete process of beef production, from the birth

of the calf through to finishing off, is not common. Several
instances which are known to the author appear to have
occurred rather by accident than by plan. A calf may be
kept beyond the usual age for sale because prices are not
right or because of fortuitous factors, and the farmer may
eventually decide to rear it. If the milking herd has fallen
below the usual number and no replacements are immediately
available, he may also decide to keep on a beef-type calf.
Any beef animals which are reared run with the dairy replace-
ments and receive the same treatment up to the age of two
years.
Apart from economic considerations against rearing, the

land has the reputation of being too strong' for young ani-
mals which are inclined to scour. This is partly the reason
why beef stores of less than two years are not usually pur-
chased and why some farmers prefer to agist their young
stock on Mendip during the summer.
Where beef production is more than a by-product of the

dairy enterprise, it most often takes the form of the purchase
of two year, or older, beasts for finishing on grass during
the summer. This is much more common on the larger
farms as the small ones do not usually have sufficient grass
surplus to the requirements of their dairy stock.

The Sheep. Enterprise

The organisation of the sheep enterprise is very much
influenced by the size of the farm. On holdings of about
150 acres and above, (9 per cent of all holdings), the enter-
prise is likely to consist of a ewe flock. As farm size dec-
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reases, the enterprise more commonly takes the form of the
fattening of purchased stores. On holdings of less than
75 acres, a ewe flock is exceptional.

It is rare for ewe replacements to be reared on any farm.
The common practice is for ewes to be kept for one or two
years, but the present tendency is to buy younger animals
and to keep them longer. Any of the usual breeds of
grassland ewe may be purchased. Clun Forest is the most
favoured, but Kerry Hill, Dorset Down, Dorset Horn,
Hampshire Down, Cheviot and Border Leicester crosses
were found during the 1959 Survey.
The flocks may be purchased locally, at Bridgwater Market,

or through a dealer, but some farmers prefer to buy from
more distant markets such as Hereford or Wilton Sheep
Fair, believing that animals from arable areas do better
on being introduced to grass.
Lambing most commonly takes place in February and

March. From then onwards, the treatment of the flock
depends on whether there is sufficient grazing available for
both the sheep and the dairy animals. The critical period
is during the late spring when both classes of stock require
good quality grass. Most farmers consider it essential
that separate blocks of land should be available for the
sheep and for the dairy animals at this time. At other
periods of the year, the sheep may run with the young
dairy stock or with beef animals, although it is generally
considered that they should never run with the milking
cows.
Where the two conditions, overall sufficiency of grass and

room to keep the stock separate, are fulfilled, the lambs
will be sold fat during the late spring and summer and the
ewes will either be kept for another year or sold fat, or as
draft in the autumn. Where these conditions, cannot be
met, lambs and ewes are sold as couples in March and April.
On the smaller holdings, store lambs are purchased in

August and September to be sold fat from Christmas through
to March or April. Such an enterprise requires little, or no,
planning in advance. The decision as to whether stores
should be purchased may be left until the condition of the
autumn grazing is known and the date of sale is dependent
on how well the animals ' do '.

Little hand feeding is practised during the winter months.
Some hay may be given and a little cake, from one half to
one pound per ewe per day, for a short time before and after
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lambing. Neither of these practices is invariable; they de-
pend on the severity of the weather and on what foods are
available.
During the winter, the sheep are usually taken round the

whole farm with the object of clearing up the fields after the
cows. Considerable importance is attached to this func-
tion of the flock, so much so, that some of the smaller farmers
agist the flocks of their larger neighbours for periods of
the winter at nominal charges.
Of the farmers interviewed during the Survey, most of

those keeping sheep were not worried about the incidence
of disease in their flocks although several farmers gave
the prevalence of disease as their reason for not keeping
sheep. Farmers who regularly keep sheep, particularly
those with relatively large flocks, are careful to take measures
against disease and parasitic infections. However, others
were less careful or took no precautions. The difference
between farmers in this aspect of management probably
accounts for most of the wide variations in the number
of losses suffered by different farms.
A danger peculiar to the district is that of loss by drowning

in the rhynes which form most of the field boundaries.
Lambs are particularly liable to be lost in this way. The
provision of adequate fencing is not, however, a worth-
while proposition.
Very little is required in the way of buildings and equip-

ment, the only items specifically for sheep being a few racks
and troughs. Lambing is usually carried out under cover
if a suitable building, such as the bay of a Dutch barn, is
available. Otherwise a pen of straw bales, or other impro-
vised shelter, may be used.
The farmer usually undertakes most of the work re-

quired by the flock. None of those interviewed in 1959
had any difficulty in meeting the demands of peak labour
requirements such as lambing or drenching.

Labour
Because most holdings are small, the majority of the

labour requirements of farms in the area are met by family
labour. A large number of holdings employ no hired labour.
An analysis of the labour returns of 4th June 1955 is given

in Table 22. The figures refer to workers other than the
occupier of the holding. It can be assumed that, in all but
a handful of cases, the occupier is himself employed full time
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TABLE 22

Percentage Distribution of Holdings According to Class of Worker Employed
(Excluding Occupier) and Size of Holding—June 1955

Size of Holding
No. of

Holdings

a, Acres
5-25
26— 45
46— 65
66— 85
86-105
106-125
126-150
151-200 .
201 and. over

No.
83
104
84
68
43
25
16
25
16

All Holdings 464

No Regular
Workers

Part-time
Regular
Worker(s)
only

0/0
77
59
29
18
9

0/0
10
7
9
6
2

6
4

36 6

1

0/0
10
29
52
53
40
44

4

32

Whole Time Regular Worker(s)

Number
2 3

0/0
3
5
10
19
42
44
63
44
6

17

0/0

1
7
12
25
28
31

5

4 and
over

Men Under 20 and
Women as Percen-
tage of Total Re-
gular Workers

0/0

3

6
20
63

0/0
67
53
43
34
29
26
28
28
20
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on holdings larger than about 25 acres. On smaller holdings
this is sometimes so, but , in many cases, the occupiers of
of these small farms have other sources of income, although
they may not have other regular employment.
The 4th June statistics do not distinguish between family

and hired labour in the figures of whole or part-time regular
workers. It is certain, however, that a large number of
these workers are the sons, daughters or the wife of the
occupier.
Because of the importance of family labour, the numbers

of man-days available, per farm acre and per cow in herd,
varies considerably from farm to farm. If the farmer has
a son, it is likely that he will work on the holding with his
father, even on farms as small as 30 acres or so. Thus, there
is often a considerable surplus of labour, relative to require-
ments, on the smaller farms. The employment of sons and
daughters is probably the most frequent explanation of the
fact that about half the holdings within the size group
26-45 acres employ one regular whole-time worker, in
addition to the farmer. About half the regular workers
on holdings of less than 50 acres are either women or boys
under 20 years of age.

This problem is less acute on large farms but may still
be present where large families occur.
The effect on the standard of living of the family, as a result

of the employment of labour surplus to requirements, is less
serious than might be supposed. In many instances where
father and son work on the holding together, the son is
under 20 years of age, or, if older, is unmarried. He works
for his keep, plus pocket money, and it would be unusual
for more than one household to be maintained out of the
income yielded by a holding of less than 50 acres. In
most cases of this sort, the son is regarded as serving an
apprenticeship with the object of eventually obtaining his
own farm or increasing the size of the existing holding.
In some instances, the father may have retired, in effect,
if not in name.
When the farmer has no children or they are unable,

or unwilling, to work on the holding, he is likely to manage
single-handed on farms of up to about 50 acres, with sixteen
to seventeen cows. He will probably, however, receive
some assistance from his wife and he may employ a boy.
If a boy is employed, the reason may lie as much in the
measure of relief which this affords from the tie of working
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a dairy farm single-handed, as in the need to meet work
requirements. In at least a few instances, an older worker
has been engaged for this reason.
On holdings larger than 50 acres, one full-time assis-

tant is likely to be employed. This labour force usually
suffices on farms up to about 75 acres with twenty-five
cows. From 75 to 125 acres, there is an even chance that
the farmer will employ either one or two regular full-time
employees of whom about one in four will be either a boy
under 20 years old, or a woman.
Labour requirements on farms in the district are light,

compared with those of other dairying systems, notably,
one producing winter milk from an economy based on
leys and arable bulk foods. The winter routine of milking
and hand feeding is eased because a substantial proportion
of the herd is dry and rations consist mainly of easily handled
hay bales and purchased concentrates. These advantages
are offset, to some extent, by the fact that so many of the older
buildings are inconveniently sited and their internal layout
has rarely been designed, or adapted, to permit efficient work
routines. Few farms possess any mechanical aids to ease
the daily chores, except for the milking machine. The
disposal of manure is probably the most arduous task in
winter.
During the time that the herd is out to grass, the essential

labour requirements are little more than the twice daily
milkings, apart from simple grassland cultivations and hay-
making. The larger farms usually have sufficient workers
to cope with the peak demands of haymaking and smaller
farmers assist each other. Very little casual labour is
employed. Hay is usually baled by contractors, few farms
of less than 100 acres possessing a baler.
On fragmented holdings, considerable time is wasted

in travelling, during the grazing season. Milking may
involve a twice daily journey of up to a couple of miles,
or more, from the farm buildings. A visit to the young
stock may mean a similar trip, possibly in a different direc-
tion. Haymaking and field maintenance may require
yet another dash across the countryside. When fragmen-
tation is combined with small fields, which necessitate
frequent movement of the milking herd and bail, the problem
is accentuated.

Nevertheless, most farms have ample labour available to
do the necessary work. Using the standard labour require-
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ments given in the schedule of the Small Farmers Scheme,
1959, a typical ' Flats ' farm of 48 acres, with a herd of
sixteen milking cows, would require 390 man days of
labour per year, i.e. a little under one and a half workers.
The average standards used for this Scheme are, however,
rather higher than are warranted by common practice in
the Lowlands, in view of the simple methods of feeding, cul-
tivations etc. A reasonable labour force for a farm of the
size and type under consideration would be that of the
farmer and his wife with some assistance from neighbours
at haymaking time. However, a little over half the hold-
ings in the size group 46 to 55 acres employ one full-time
regular worker, in addition to the farmer.
That is not to say that the farmer and his workers are

unable to occupy themselves full time. The number of
jobs to be done always expands to one more than can be
managed by the existing labour force. There is, however,
little incentive for the farmer to attempt a more efficient use
of labour, if the surplus consists of the relatively cheap
services of other members of the family.

Farm Incomes

The profitability of the dairy herd is the primary deter-
minant of income on all farms in the area. Sixty-two
per cent of holdings have no .other enterprise of significance.
The remaining thirty-eight per cent which have a pig,
poultry or sheep enterprise are primarily dairy farms, depen-
dent on milk production for the bulk of their income.
In order to assess farm incomes in the district, specimen

farm accounts have been prepared for two sizes of holding
of Farm Type A, Dairying Only. These accounts are given
in the Appendix. The farms to which they relate are both
hypothetical but have been constructed so as to be typical
of the average-sized farm in each of the size groups 26-75
and 76-150 acres. Thus, the figures of total stocking per
acre of crops and grass and of dairy stock per acre, in terms
of livestock units, are virtually the same as the average of
farms in these size groups. The actual numbers of stock
on the specimen farms have been slightly altered, as com-
pared with the numbers of the average farm, in order to
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remove such freaks as 0-3 sows or 0-2 ewes which are fated
to populate the average holding.
The annual yield of milk per cow in herd, the seasonality

of milk production and the quantities of food consumed
by the dairy herd on the specimen farms have been entered
at the average rates of the farms which were studied in a
specific enquiry into these subjects.

Other financial data, such as rents, fuel, machinery re-
pairs etc., have been derived from an analysis of the accounts
of holdings in the district. Prices are those ruling during
the year ended 31st March, 1961.
As a yardstick for assessing the prosperity of farms in the

area, where much family labour, in addition to that of the
farmer and wife, is employed, it is considered preferable to
use, in the first instance, the income of the family, rather
than net farm income or management and investment in-
come. The reasons for this have been mentioned in the
section on Labour. Briefly, they stem from the fact that
most family labour shares communally in the income of
the holding.
Family farm income amounts to £785 on the specimen

holding of 48 acres and £1,019 on the holding of 100 acres.
The figures, per acre of crops and grass, are £16-4 and £10-2
respectively.

Whilst there is no absolute criterion by which a holding
of a particular size may be judged to be prosperous or
otherwise, it is considered that these family incomes are
comparatively satisfactory. They are very slightly higher
than the average income of dairy farms in similar size-
groups which co-operated in the Bristol Farm Management
Survey in 1959.
Both specimen holdings produce some return on the

tenant's capital investment and managerial function, that is,
an excess of income over that which members of the family
could obtain in employment as agricultural workers. The
value of family labour in this alternative employment is
estimated to be £598 in the case of the 48-acre holding and
£752 in the case of the 100-acre holding. If these sums
are deducted from family farm income, the resulting manage-
ment and investment income is £187 on the 48-acre holding,
representing a return of about 7 per cent on the tenant's
capital. On the 100-acre holding, the management and
investment income is £267, or about 6 per cent of the in-
vestment in tenant's capital.
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Income and Farm Size

Intensity of Stocking

The greater profitability per acre of the smaller holding
arises primarily from its heavier stocking per acre of dairy
cows. The 48-acre holding utilises 3-0 acres of crops and
grass per dairy cow and associated followers, compared with
3-45 acres per cow utilised by the 100-acre holding. Given
the same yield per cow and seasonality of production, the
gross output of milk per acre is £4-5 greater on the smaller
holding.

Labour

A second factor is the more economically efficient use of
labour on the 48-acre holding. Labour requirements on
this farm are sufficient to fully occupy the labour force of
the farmer and wife, whereas, there is a comparative excess
of labour available over requirements on the 100-acre
holding.
The discrete nature of labour as a factor of production,

that is, the difficulty of employing units of less than one man,
is sometimes the cause of large differences in income between
farms of small differences in size. The curve of a graph
showing the relationship between the index of labour effi-
ciency and farm size, on those holdings which are dairying
only, would take the form of a series of peaks and troughs.
Peak efficiency occurs when the farm size, at current rates
of stocking, is just sufficient to give full employment to one
man, or two men. In the first instance, the farmer only
is employed on a holding of about 50 acres, milking 16-17
cows. In the second case, the farmer and one man are
employed on a holding of about 90 acres, the stocking being
26-27 cows and their followers.
Labour efficiency will fall as farm size declines below 50

acres, the farmer having progressively less land and stock
to work. It is also likely to be low on holdings which are
slightly larger than 50 or 90 acres for, in some cases, the
extra few acres and stock will result in the employment
of an extra full-time man. Thus, more than half of the
farms in the size group 46-65 acres employ a full-time
worker in addition to the farmer and half the holdings in
the size group 86-105 acres employ two or more workers
in addition to the farmer.
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Some holdings are able to obtain regular part-time workers,
or boys, in which case, the problem of the indivisibility of
the standard labour unit may, to some extent, be solved.
It has been assumed that this is the case of the 100-acre
specimen holding on which the labour force is taken to be
the farmer, his son and one hired adult worker. Thus,
labour costs on this specimen holding are a compromise
between those resulting from the employment of only one
hired worker and those incurred by the employment of two
hired workers. That this situation is not uncommon is
shown by the fact that nearly one-third of the full-time
workers on farms of this size are under 20 years old. Never-
theless, it is not a solution which is open to all farmers and
it is possible to find a difference of several hundred pounds
in the net farm income of two holdings of approximately the
same acreage and stocking which is due mainly to a difference
in the cost of labour.

Although it may not be possible to match the labour
force to a given level of labour requirements, it should be
possible to arrange the reverse fit, i.e. to plan that cropping
and stocking which will fully occupy the labour force em-
ployed. Logical, however, as this procedure would appear,
it is not, in practice, adopted by all farmers. Where,
in order to meet minimum labour requirements, a surplus of
labour has to be engaged, it is often not possible to expand
the milking herd so as to make full use of the man power
available because of the limitations of farm acreage. In
such cases, supplementary enterprises are essential in order
to maximise the return to labour. But two-thirds of Low-
land farms are substantially dairying only and it is evident
that many of these possess a labour force in excess of the
reasonable requirements of the dairy enterprise.

Failure to make the fullest use of the labour force is not
necessarily due to inefficient management. In some cases,
income is sacrificed in return for leisure. Although the
farmer nominally works full time on the holding, he may
not in practice, do so. The age of the farmer is of con-
siderable importance in this respect. The older man,
particularly if working single-handed, will sooner or later
come to the point where he is unable or unwilling to con-
tinue alone. He could retire, or reduce the size of his
enterprise, or move to a smaller holding but he is just as
likely to carry on as before but engage an employee. This
accounts for many of the apparently excessive labour forces
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to be found on small holdings. It is probable, however,

that the net farm income yielded to the farmer by this course

of action is comparable to that which he could obtain from

the other alternatives.
It is doubtful, however, if the majority of cases in which

income is sacrificed for leisure are the result of a deliberate

decision. It appears to be particularly easy to drift into this

position on the family-worked holding where there is no

weekly wages bill to provide an incentive to labour effi-

ciency. There is little reason for expanding the farm

business when a son first begins to help on the holding.

His inexperience would preclude this on technical grounds

and he will probably receive his maintenance and pocket

money much as before. As the son becomes more capable,

the tendency is often for the father to take life easier, rather

than to expand the business so as to fully employ both

workers. By the time the son wishes to marry, the father

may, in effect, be a part-time worker only and the farm may

continue to be managed by the son on that basis. If, on

marriage, or for other reasons, the son leaves the holding,

it is likely that the father will be unwilling to continue

single-handed and a man will be hired.
The particular pattern of employment on a family-worked

holding depends on a multitude of factors of which the

psychological and physiological characteristics of the indi-

viduals concerned are very important. The entry of a son

into the business may provide an infusion of initiative and

ambition leading to considerable expansion. The history

outlined in the previous paragraph appears to be suffi-

ciently common, however, to constitute an element tending

to depress incomes in the area below their potential maxi-

mum.
In the context of a dairy farming community, the desire

for leisure has two facets. It may be a wish to lessen the

physical burden of farm work, that is, the farmer may be

unwilling to work the hours or conditions expected of a

hired employee. Or it may be an unwillingness to be tied

to the seven-day week demanded by a dairy enterprise, even

though the farmer is ready to work longer hours each week

than a paid assistant. The sacrifice of potential income in

order to gain easier working hours and conditions is more

common on the larger holdings, for the income foregone as a

result of the farmer working less than full time is relatively

small. The desire for some relief from the ties of dairying is,
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however, a problem for the small holder only. So long as a
farm is of a size to give employment to two men, it is possible
for the farmer to arrange time off by a suitable -division
of the routine work. But the occupier of a one-man
holding can only avoid a seven-day week by engaging assis-
tance. Thus, the cost of leisure may be not only relatively
greater but also, absolutely greater on the small than on the
large holding.

Machinery

The relationship between farm size and the cost of power
and machinery is similar to that between farm size and labour.
The cost of machinery is, however, more easily divisible
and fitted to requirements than is the cost of labour, for the
following reasons. Firstly, it may be purchased second-hand.
This is common practice on small holdings in the case of the
more costly items and may also be done on larger farms
where a second machine is convenient but not essential.
Secondly, a good market exists in the district for contract
work with specialised machinery, such as balers. It is
not uncommon for farmers owning such equipment to re-
coup part of their investment by doing work for neighbours.
Conversely, it is possible to save the capital expense of
specialised machines by having the work done by con--
tractors. Thirdly, the straightforward borrowing of equip-
ment with, perhaps, a quid pro quo offered in the shape of
help at haymaking, is fairly extensive among the small
farmers.

Nevertheless, the capacity of much of the equipment pos-
sessed by Lowland farmers is in excess of the use which can
be made of it. This is particularly the case on holdings
smaller than about 100 acres. On these farms, the greater
part of the total cost of power and machinery is accounted
for by the cost of tractors and of the farmer's car. A
100-acre holding could often manage with the same capital
investment in machinery as that required on a 48-acre hold-
ing. Thus, the cost of power and machinery per acre, and
in relation to gross output, becomes progressively lower as
farm size increases. In practice, the total capital invested
in machinery is higher on the 100-acre holding than on the
48-acre holding, but it is less than proportionate to the in-
crease in acreage and less per E1 of total gross output.

374



At a farm size of 100-120 acres, an increasing proportion
of farmers possess specialized equipment such as balers
and manure spreaders. Capital investment per acre may be
slightly greater in this size range than it is on farms which
are a little smaller. Even so, it will still be considerably
less than investment per acre on small holdings.

Machinery is popularly described as 'labour saving' and
this is true in the sense that it eases the burden of manual
work. On the 'Flats' farm, however, there is little oppor-
tunity for machinery to be used as an alternative to labour.
At some critical size of farm and rate of stocking, it may be
possible to make a real saving in the cost of labour by the
use of a milking machine, bail, or modern haymaking and
silage-making machinery. Usually, however, the benefit
obtained from new equipment is it's contribution towards
leisure and technical efficiency rather than a reduction in
unit costs. The indications are that the most costly item
of Flats' equipment, the tractor, tends to multiply more
in proportion to the size of the labour force than to the
size of the farm or the size of the business. How many
farmers, having taken on an additional man, find that they
could do with another tractor?
The combined cost of labour, power and machinery will,

in general, be higher per acre and per unit of output on the
small farm than on the large one. This will also be the
pattern followed by the cost of other items of input which
are not directly variable in proportion to the size of the
enterprise, such as insurances, accountancy fees etc. This
increase in costs per acre is, however, more than offset
by an increase in receipts for milk, per acre, as a result of
the heavier stocking of small holdings.

The Very Small Holding:

In view of the number of very small holdings in the
district, it is of interest to calculate the smallest acreage
which is likely to yield a 'living' to the farmer. A 'living'
is taken to be £450 per annum family farm income, this being
the least sum which an agricultural worker in the district
might expect to earn.

It is assumed that the yield of milk and the quantity and
type of foods consumed per cow are the same on this holding
as on one of 48 acres.
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The general relationship between inputs and outputs on
such a small farm, compared with a larger one, can be
deduced from what has been mentioned previously on this
subject. The costs per acre of inputs of an imperfectly
divisible nature is comparatively high. The total cost of
machinery may, however, be much less than that of a farm
which is only slightly larger, for it may reasonably be assumed
that a holding of a size sufficient to yield only the equivalent
of a farm labourer's wage will not possess a motor car
or milking machine and that items of machinery which
are required only seasonally or infrequently, such as harrows
and rollers, will be borrowed.
Compared with a holding of 48 acres, the very small farm

carries more dairy cows per acre. Yield per cow being the
same, the gross output of milk per acre is higher. On the
other hand, as the number of grazing stock increases, a
point is reached at which it becomes impossible to provide
from home production all the grazing and grass products
which are needed. At the average rate of stocking and the
average acreage of grassland at present required by the
small ' Flats ' farm to supply the full needs in grazing and
hay of one dairy cow plus the followers associated with it,
the minimum size of holding on which self-sufficiency in
grazing and grass products is possible is about 40 acres.
Holdings smaller than 40 acres must either carry less stock
than is usual for a farm of their size, or utilise grassland
more efficiently than the average small farmer, or purchase
hay or grazing. The latter alternative is that most commonly
found. It is generally advantageous to purchase grass for
hay rather than the finished product and it is assumed that
this is the practice of a typical holding on the margin of
viability.
The purchase of hay or grass keep, increases the cost of

food per cow and this factor, in conjunction with heavier
stocking per acre, results in a relatively high increase in the
cost of food input per acre on very small holdings as com-
pared with larger ones.
Taking into account the above considerations, it is cal-

culated that the smallest holding which could provide a living
is about 26 acres, if it is of the type Dairying Only and has
the average performance of holdings of approximately
that size. Such a holding would carry ten milking cows
and rear an average of two replacements per year. The
input and output figures for this holding are as follows.
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Summag of Financial and Other
Data: the Veg Small Farm

Farm Size 26 Acres Crops and Grass—Typifying Holdings at

the Margin of Viability

Dairying Only
Cropping Acres
Permanent grass—hay . 9
Permanent grass—grazing . 17

Total . . 26

Annual
Stocking Average

Numbers
Milking Cows . . . 10.0
Dairy Stores—over 2 years . 2.0
Dairy Stores-1-2 years . . 2.0
Dairy Stores—under 1 year . 3.0
Poultry—Hens . . . 30.0

—Rearing chicks . . 36.0

Output and Production Standards

Dairy stock—livestock units per 100 acres crops and grass . 51.0
Poultry—livestock units per 100 acres crops and grass . . 3.0
Grass acres per grazing livestock unit . 1.96
Feed acres per livestock unit . . . 2.71
Milk production per cow . . . . (gallons) .816.0
Cattle output per L.U. (excluding dairy cows) (£) . . 55.4
Poultry output per L.U. (poultry) . . (E) • . 85.9
Gross output per £100 total input . (E) • .100.0

hzput Output

Per Per Per Per
Farm Acre Farm Acre

£ £ £ £

Labour: Paid . — — Cattle . 180 6.9
Family 454 17.5 Milk . . . 1065 41.0

Purchased Foods 354 13-7 Poultry and Eggs . 67 2-6
Fertilisers . 11 0.4 Sundries . . . 47 1.8
Rent • • 154 5.9
Contract . 34 1.3
Power and Machinery 206 7.9
Miscellaneous . 146 5.6

Total Input . 1359 52.3 Total Output . . 1359 52.3

Per Per
Farnz Acre

£
Management and Investment Income • —
Family Farm Income . + 454 17.5
Net Farm Income . + 454 17.5
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The figures show that the holding would yield no margin
over the value of the farmer's manual labour as a return on
the capital which he has invested as tenant or for his function
as manager. This state of affairs must be one which is
often accepted by small holders. It is not so illogical as
is sometimes made out. Such a farmer accepts as sufficient
return on his capital the non-monetary reward which it
provides, that is, the opportunity of being his own master.
Most farmers of 26 acres, or less, own at least part of their
holdings. If the return on this investment is also foregone,
the minimum viable acreage is correspondingly reduced.
The willingness to continue farming without receiving a

return on capital is probably the prime reason why some
small holders appear able to make a living from an im-
possibly small acreage. Other factors must include a.
higher efficiency than the average standards used in com-
puting the income of the 26-acre holding and the possession
of a substantial pig or poultry enterprise. Conversely,
some farmers must be less efficient than the average of
their group and be accepting an income from their business
below that of a farm labourer. Reference to Tables 1 and 4
shows that nearly one-fifth of all holdings with milking
cows in the district are of 5 to 25 acres and that 60 per cent
of these are dairying only. It has not been possible to
ascertain with accuracy what proportion of occupiers in this
size group are entirely dependent on their farm for a living.
Such information as was collected during the Survey of 1959
indicates, however, that the number is small. Even if the
occupier of a small holding has no other regular source of
income, he has ample opportunity, if he so wishes, to supple-
ment his business profits by doing odd jobs on neighbouring
farms, selling garden produce etc. Although it can be no
more than an opinion, the impression of the author, derived
from the apparent standard of living enjoyed by such
small holders, is that their incomes are rarely less than that
of a farm labourer.
Perhaps more important, in regard to the social and

welfare problems posed by the existence of a large number
of holdings on the borderline of viability, is the possibility,
indicated by the Survey, that the occupancy of a very small
holding is, in many cases, only a stepping stone to a larger
farm or to retirement. Fourteen farmers, who in 1955 were
occupying holdings smaller than 25 acres were visited by
field workers in 1959. During the course of four years,
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four farmers had acquired holdings larger than 25 acres
or had expanded their original acreage beyond that size.
Three farmers had retired. Of the remaining seven, still
occupying less than 25 acres, two were the widows of farmers 
two were part-time with other, regular, agricultural employ-
ment; one was part-time with other, regular non-agricultural
employment and two were full time, claiming no other
occupation or source of income.

Income and Managerial Ability

In the small area under consideration, where there is
great uniformity of soils, topography, climate and type of
farming, differences in income between farms of similar size
are primarily the result of the differing abilities of the
farmers. On the Lowland farm, variations in managerial
ability are shown most markedly in three, interrelated factors:
the yield of milk per cow, the consumption of concentrates
per cow and the number of dairy cows per acre of crops
and grass.

It is proposed to illustrate the relative differences in farm
income which arise from variations in managerial ability

by calculating the incomes which would be yielded by the
specimen farms at various rates of milk yield, concentrate
consumption and stocking. It is assumed that costs and

receipts other than those specifically mentioned remain the
same.

Milk Yields and Concentrate Consumption

The increase, or reduction, in total milk receipts on

specimen farms which would result from milk yields per cow

different from the average of 816 gallons is shown below.

Average Milk Yield
per Cow in Herd

Total Milk Receipts as Compared
with Specimen Farms

48 Acres 100 Acres.

Galls.

600 - 468 — 852
700 - 251 — 460
800 - 35 — 67
900 + 182 + 325
1000 + 398 + 717

Increase (+) Reduction (—)

Similarly, the effect of changing the level of concentrate

consumption from the average of 10.5 cwt. per cow per

year would be as follows.
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Average Consumption of Total Food Costs as Compared
Concentrates per Cow in with Specimen Farms

Herd
Cwt.
5 . — 146 — 259
15 . + 113 + 210
20 . + 243 + 444

Increase (+) Reduction (—)

Although the rationing of concentrates according to the
yield of milk is only approximate on most farms in the
district, each factor depends, to some extent, on the other
and cannot be considered in isolation. In practice, there is a
range of yields per cow which are obtainable at any given
level of concentrate consumption. The upper limit of the
range is much more sharply delineated than is the lower
limit.

Effect on Income of Varying Efficiencies in the Function
Milk Yield/Concentrate Consumption per Cow

Per Cow in
Herd Per
Annum

Average Efficiency

Above Average
Efficiency

1. Moderate

2. High .

Milk C071Cell-

Yield trate
Consum-
ption

Galls.
816

1,000
950
900
850
800
750

1,000
950
900
.850
800

Family Farm Income on
Specimen Farms

48—Acre Farm 100—Acre Farm

Total Per Total Per
Acre Acre

cwt.
10.5 785 16.4 1019 10.2

24.0
20.0
15.5
11.5
7.0
3.0

22.0
18.0
13.5

5.5

844
to
832

891
to
883

17.6
to
17.3

18.6
to
18.4

1121
to
1097

1207
to
1191

11.2
to
11.0

12.1
to
11.9

Whilst higher economic efficiency in the conversion of
food to milk is usually found at relatively high rates of milk
yield and concentrate consumption, this need not neces:
sarily be the case. Two groups of rates of yield and con-
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centrate consumption are shown below. Within each group,
the different combinations produce approximately the same

margin of milk receipts over concentrate cost and are, there-
fore, of comparable economic efficiency. The first group
comprises a selection of above-average rates which are
typical of those achieved by a substantial number of farmers.

The second group gives conversion rates of the order achieved

in cases of high efficiency, although they are not the most
efficient which could be, or are, attained.

It is seen that high efficiency in the conversion of con-

centrates to milk may result in an increase over the average

family farm income of up to £2 per acre. In most cases,

however, better-than-average conversion rates will produce

a margin over income of about £1 per acre.
The potential lower limit of efficiency and hence, of income,

lies much farther from the average than does the upper

limit. Anything is possible in individual instances. How-

ever, a yield per cow of less than 600 gallons per annum is

exceptional in the district. A yield of this order cannot

produce an income equivalent to that which members of

the family could obtain as hired agricultural workers, even

if it is achieved without the use of concentrates, unless

other costs are markedly below average or the intensity of

stocking is heavier than usual. The following table shows
combinations of milk yield and concentrate consumption

which, on the specimen farms, would produce a family farm

income approximately equal to the value of the manual

labour supplied by the family, i.e. management and invest-

ment income would be nil.
Combinations of Milk Yield and Concentrate Consumption
per Cow Producing a Family Farm Income Approximately
Equal to the Value of the Family's Manual Labour

SPECIMEN FARMS

48 Acres 100 Acres

Family Farm Income £598 Family FarmIncome £752

ConcentratesMilk Concentrates Milk

Galls. cwt. Galls cwt.
650 4.0 650 2.0
700 8.0 700 6.5
750 12.0 750 10.5
800 16.5 800 15-0
850 20.5 850 19.0
900 25.0 900 23.0
950 29.0 950 27-5
1000 33.0 1000 31.5
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Where extreme inefficiencies in the conversion of food to
milk persist, it will usually be found that the farmer has
other, non-dairying enterprises, or non-farming income.
In exceptional cases he may have a much higher rate of
stocking than is usual, or fixed costs below the average.
Such cases of low efficiency in food conversion combined
with high efficiency in other aspects of dairy management
are, however, rare. They are more likely to be found at high
levels of milk yield, when the farmer is giving more attention
to the technical performance of his herd than to their econo-
mic efficiency.

Intensity of Stocking

The average acreage of crops and grass devoted to dairying
on farms which are Dairying Only, in the size group 26-75
acres, is 3.0 acres per cow. Of this, approximately 2.2
acres are utilised to provide the home-grown food of the cow
and 0.8 acres to feed the young stock associated with it.
The range of rates of stocking about the average shows

characteristics similar to those of the milk yield/concentrate
consumption function, that is, the upper limit is more
clearly defined than is the lower limit. A substantial
number of farmers achieve a standard of up to 2.0 acres
utilised per dairy cow, but the number reaching a more in-
tensive rate than this falls off sharply. The most efficient
utilisation of land recorded by a farm co-operating in the
Feeding Survey of 1960 was 1.75 acres per cow but, as a
little hay was purchased on this farm, a standard of 1.8
acres is considered more appropriate as a measure of' high'
efficiency.
The relatively less intensive stocking of cows on the

larger farms has already been discussed. Whilst this is
primarily due to the greater proportion of young stock
maintained per milking cow, a contributory cause is a slightly
poorer utilisation of grassland per livestock unit. There
is no good reason why this should be so; the more efficient
farmers do, in fact, achieve rates of stocking comparable
with those of the smaller holdings.
The average acreage of crops and grass devoted to the

dairy enterprise, on holdings in the size group 76-150 acres,
is 3.4 acres per cow. This comprises 2.3 acres utilised by
the dairy cow plus 1.1 acres utilised by the young stock
associated with it, including some beef by-products. It is
considered that, on farms of this size, a standard of 24 ).
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acres utilised per dairy cow indicates moderately high
efficiency and that 1.9 acres utilised per cow may be re-
garded as high efficiency.
In the table below, are set out the standards of utilisation

of grassland which will be used to show the effect on income
of differing intensities of stocking.

Standards of Grassland Utilisation

Acres Utilised Per Cow

Dairy
Cows

Young
Stock*

Dairy
Enter-
prise*

1. Farm Size Group 26-75 Acres

Average Efficiency

Above Average Efficiency

1. Moderate
2. High

2.20

2.00
1.80

0.80

0.75
0.65

2. Farm Size Group 76-150 Acres

Average Efficiency

Above Average Efficiency

1. Moderate .
2. High

2-30

2•10
1•90

1•10

1.00
0-90

3-00

2.75
2-45

3.40

3•10
2•80

*Including beef by-products

In calculating the acreage utilised by young stock, it
has been assumed that the number of livestock units per cow
is the same at above-average rates of stocking as at the
average rate e.g. in the size group 26-75 acres, a 221 per cent
replacement rate has been retained at all levels of grassland
utilisation. The acreage utilised per livestock unit of young
stock has, however, been varied in the same proportion as
that utilised per cow.
The application of these standards to the two specimen

farms provides a measure of the effect on farm income of
different intensities of stocking of dairy cows as shown in
the following table:
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The Effect on Income of Varying Efficiencies in the Rate
of Stocking per Acre of Dairy Cows ,

Acreage Average
Utilised by Annual

Dairy Size of
Enterprise Herd

Acres per No. of
Cow Cows

Family Farm Income

Total Per Acre

1. Specimen Farm 48 Acres
Average Efficiency 3.00 16.0 785

Above Average
Efficiency

1. Moderate 2-75 17.5 936
2. High . 2.45 19.6 1101

2. Specimen Farm z 100 Acres
Average Efficiency 3.40 29.0 1019

Above Average
Efficiency

1. Moderate 3.10 32.2 1350
2. High . 2.80 35.7 1612

16.4

19.5
22.9

10.2

13.5
16.1

Above-average efficiency in the utilisation of the grassland
acreage may result from one or other of two processes.
Firstly, it may arise from the superior use of grassland of
average productivity, that is, by the avoidance of waste
through more skillful management of the stocking of grazing
land. Secondly, it may arise from higher yields per acre
of grass. A moderate increase in yields may be achieved
without a significant increase in costs, through better manage-
ment of the stocking and cultivations of grassland, but high
yields will probably entail increased expenditure, at least
on fertilisers, and possibly on temporary grasses and
drainage.
The avoidance of waste, and an increase in yields without

extra cost, appear to be the methods followed by the majority
of farmers who achieve stocking rates moderately above
the average. There is no correlation between the level
of ' fixed ' costs and the number of dairy cows per farm
within the range of herd sizes which result from a moderate
degree of departure from the average rate of stocking. In
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calculating family farm income at this standard of grassland

utilisation, ' fixed ' costs have, therefore, been entered at
the average cost per acre.
The relationship between costs which are not directly

variable per cow and a high rate of grassland utilisation is
more open to question. Only a small number of farms
in this category were available for study during the Survey
and it is not possible to generalise from their results. On
all these farms, however, the expenditure per acre on ferti-
lisers was higher than the average for the district, ranging
from £0.5 per acre to £2.5 per acre. It is reasonable to
assume, also, that the rental value of such holdings is gene-
rally above average because of the probability that capital
investment in field drainage and buildings is greater. A com-
parison of actual rents throws no light on this point be-
cause of the non-economic and quasi-economic factors
which have a part in their determination. In calculating
family farm income on specimen farms at a high standard
of grassland utilisation, an allowance has been made for the
probable increase in fixed costs by adding £1 per acre to the
average cost of this class of expenditure. It is believed
that this sum would amply cover the likely increase in costs
arising on the counts mentioned.

Summary and Conclusion

The foregoing examples of income are intended, primarily,
to illustrate the relative extent of variations which arise
from differences in farm size and managerial ability. It
will be appreciated that the actual income of a holding,
at a given rate of stocking or yield/feed relationship may
be very different from that of a specimen farm with the same
rate because other costs and receipts are different. The
usefulness of the specimen farm, as an indicator of the level
of farm incomes, depends on the degree of dispersion of

actual incomes about the average. Whilst information
on this point, derived from actual farm accounts, is meagre,
a considerable amount is known about the physical relation-
ships which determine income, such as milk yields, rates of

feeding and intensity of stocking. The values of these
physical factors tend to be concentrated about the average;

for example, the majority of milk yields per cow fall within

the range of 750 to 850 gallons. It is concluded, therefore
that farm incomes exhibit a similar tendency.
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It has been shown that the additional income per acre
resulting from a degree of above-average efficiency, of a
standard achieved by a substantial number of farmers, is
about £1 per acre in the case of the milk yield/concentrate
consumption function and about £3 per acre when arising
from better utilisation of grassland. A holding which
achieved these standards of efficiency in bOth functions,
would yield an additional income of about £4.5 per acre
over the average. Provided that' fixed 'costs were not higher
than usual, this would result in a family farm income ranging
from about £21 per acre on small holdings, of 50 acres or so,
to about £14 per acre on holdings of approximately 150
acres.
These sums probably represent the upper limit obtained

by competent farmers in the district, unless they should
be of really exceptional ability. In this latter category
might be placed a handful of moderately efficient dairy
farmers who also possess a relatively large-scale pig or
poultry enterprise. Other livestock enterprises, that is,
beef or sheep, are likely to reduce incomes in so far as they
compete with, rather than complement the dairy enterprise.

It has been noted previously that high efficiency in one
aspect of dairy management is rarely combined with low
efficiency in another aspect. The efficiency with which
the various activities on a particular farm is performed
conforms more closely to a uniform standard than is often
the case on a holding in a district of more mixed and com-
plicated systems. This is attributed to the focussing of
managerial effort on the dairy enterprise, as a result of
specialisation, combined with the simple system of feeding
and cropping which is followed. It tends to widen the in-
come differential between farmers of markedly superior
and markedly inferior ability to a degree which is dispro-
portionate to the difference in their technial efficiency in
any particular production function.
However, it has been pointed out that standards of tech-

nical efficiency, tend to be concentrated about the average
and, at this level, combinations of slightly-above, and
slightly-below average performance are more common,
reinforcing the modal grouping of incomes around the
average.
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Part III
Alternatives to the Present System
In the concluding section of this study of Lowland agri-

culture, it is proposed to examine possible methods of
farming the area alternative to those which are at present
practised. The questions to be considered are: firstly,
is there any enterprise, or combination of enterprises, which
is more profitabe than dairying: secondly could milk pro-
duction be more profitably organised than it is at present?
Both questions will be examined in the light of current
prices and in regard to the price relationships which
might be expected in the future, the major change envisagd
in this respect being a fall in the price of milk, relative to
factor costs.
The criterion to be used in assessing the practicability of a

particular system will be whether it is one which could be
carried out by a farmer of average technical and managerial
ability on a holding possessing physical characteristics typical
of the region and with the financial resources which such a
farmer might reasonably be expected to have. Excep-
tionally, if it is stated that a particular system would demand
above-average ability, this would be of a standard which
could be achieved by a substantial number of farmers.

PHYSICAL RESTRICTIONS

Any alternative to the established system of farming
presents two aspects: firstly, given the physical characteristics
of the district, is it technically possible; secondly, if tech-
nically possible, is it economically feasible? The distinction
between these two facets of the problem is far from clear cut.
For instance, war-time experience has shown that little
is technically impossible if the cost need not be considered.
Nevertheless, from the description of the area, given in the
first section of this study, it is obvious that the performance
of some farming operations must present more than usual
difficulty. In considering the practicability of alternative
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enterprises, it is essential to assess the degree of difficulty
and decide whether this might even be such as- to rule out
the possibility of some operations in normal economic
circumstances.

Arable Cropping

The vital question is whether, or not, it is possible to
plough the' Flats'. On the answer to this depends not only
the possibility of arable cropping as an alternative to dairying,
but also the possibility of re-organising the dairy enterprise
by the use of arable crops and temporary grasses. It is
the crux of the argument between ' traditionalists ' and
' progressives ' and is a live issue in the district.

The present situation is that very few farmers have any
acreage of ploughland. The explanation given by the
majority for this state of affairs is that it is impossible to
plough. As proof of this, the alleged failure of compulsory
war-time ploughing is cited. On the other hand, a few
farmers plough successfully and the argument of those who
consider this to be impossible is somewhat weakened by the
fact that the greater proportion of them also believe that there
would be no advantage in doing so. It is reasonable to
conclude that the chances of success are considerably reduced
if the farmer enters into an operation with a pre-conceived
conviction that it is not worth while.
The physical obstacles to arable cultivations are not in

dispute. Soils throughout the region are very heavy, being
either silts or clays, with some peat in the lower moors.
More important, however, is drainage, which presents
particular problems because of the flatness of the land.
The regional control of drainage is the responsibility of the
Somerset River Board. Its function is to contain the
rivers which flow through the district and to dispose of the
water which is brought off the land by the network of rhynes.
In this it is successful, except in particularly adverse con-
ditions of weather and tide. Although the prevention of
flooding in the lower moors cannot be guaranteed, a consi-
derable degree of control of the level of water in the rhynes
is possible.

This control, however, only creates the conditions within
which efficient field drainage can be established. Experi-
ments by the Ministry of Agriculture, Fisheries and Food
in Tealham Moor have shown that water-table levels in
undrained fields bear little relationship to the level of rhyne
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water. Tile drainage is necessary to control the water-table
on a field scale. The traditional grips, if properly main-
tained, facilitate the disposal of surface water but these
are, in any case, destroyed by ploughing as well as contri-
buting to the difficulty of the operation. In undrained
pastures, the water-table lies near surface level from late
autumn until well into the spring, the exact period depending
on the weather conditions of the season. The difficulties
and risks of attempting arable cultivations under these
conditions are sufficiently great that, in the writer's opinion,
the undrained land in the district may justifiably be con-
sidered unploughable.
A few exceptions may be made to this general conclusion.

Isolated instances of better natural drainage occur, parti-
cularly on higher ground, such as the Weare-Panborough
ridge and Brent Knoll. Such sites may be used for arable
cropping, in fact, they account for much of the land so used
at present. However, they form a very small proportion
of the total land area.
Economic necessity may, on occasions, outweigh the risks

involved in ploughing undrained soils. A particular case
in mind is the re-seeding of worn-out pastures established
on war-time ploughland.
The arable potential of tile drained fields is greater, to the

extent that the water-table is lowered at both ends of the
winter, thereby facilitating the preparation of a seed-bed.
There is no doubt that ploughing is technically possible on
efficiently drained land. However, it is considered that,
even under these conditions, arable cropping is a more
difficult and risky undertaking than is usual in areas of
heavy soils.
Even with the control of the level of rhyne water which

has been achieved in recent years, much more work, involving
the establishment of internal drainage areas, with subsidiary
pumping stations, would be needed, before field drainage
systems could be guaranteed to operate efficiently in all
weather conditions. Furthermore, it is impossible to regu-
late the rhyne water at the optimum level for both arable
crops and grassland in a mixed system, for the former
demands a low level for efficient drainage and the latter
requires a high level to provide drinking water and to
contain livestock. The innovator of arable cropping is
thus at a disadvantage, for the controlling authority is
bound to favour the interests of the majority.
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The climate, also, is not ideal for the production of a
tilth on heavy soils. Being open to the Bristol Channel,
the district experiences mild winters with the possibility
of few frosts or drying winds.
The dormant weed-seed population of the top soil under-

lying the indigenous grassland is very high. Thus, weed
control poses considerable problems during the early
years following the first breaking up of permanent pasture,
particularly amongst row-crops and on peat soils.
Good roads are essential for arable cropping but, at pre-

sent, access to much of the land is virtually barred to tillage
implements during five to six months of the winter half-year.
The rutted droves are an obstacle to the use of heavy equip-
ment at all seasons. Many farms own no arable equipment
and much that does exist is old and of a pattern more
likely to hinder than assist efficient working.

Successful arable cropping, when assisted by neither
soil, drainage nor climate, demands a degree of skill and
experience of this branch of husbandry which is not, at the
moment, possessed by the majority of farmers in the district.
In view of the physical difficulties involved, it is not

surprising that antipathy to arable husbandry is strong in
the area. This antipathy itself constitutes an obstacle to
any movement toward arable cropping which is as difficult
to overcome as any physical obstacle.
Even if the basis of this antagonism were removed, it is

believed that the prejudice would be hard to eradicate.
It would be unwise to be dogmatic in forecasting farmer's
reactions in a changed economic climate, for, whatever the
potential advantages of ploughing in the past, it has been
possible to make a comfortable income without it. It is
thought, however, that should this become more difficult,
a few farmers would be prepared to adjust their system im-!
rnediately but that most would required ample practical
evidence of the benefits of so doing before altering their
traditional methods.

Certainly, 'paper proof' would have little effect. The
most likely way in which a change of attitude could be
brought about would be by the example of more able
neighbours. One of the few advantages of fragmentation is
the intimate contact which it promotes between farmers so
that an innovation by one is immediately noticed and
discussed. Unfortunately, the farmer who is most willing
to take the risk of experiment is not always the one best
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equipped to succeed. In any case, experience has shown
that a farmer who does not want to be convinced can always
provide reasons why what works on a neighbour's holding
will not work on his own. The widespread adoption of
any system involving arable crops is bound to be a slow
process and it is believed that the profits obtainable by
traditional methods would have to suffer a catastrophic fall

before many farmers, in particular older men and small
holders, would drain and put the plough into their pastures.
The cumulative weight of evidence leads to the con-

clusion that, for the majority of ' flats ' farmers, the arable
cropping of a substantial acreage cannot be recommended
as a possible alternative to the present system, even if

economic considerations should show it to be desirable.
However, the argument on which this decision is based,

being the risk involved, has less force if a small acreage

relative to total farm size is being considered. The criterion

should be that a failure of the arable enterprise in any

year should not endanger the rest of the farm economy.

An example of the type of enterprise in mind is a rotation

primarily directed toward the provision of a ley for an early

bite. It is much more likely to be possible on a large

farm than on a small one, for the latter, if as intensively

stocked as average, cannot risk the loss of any acres.

Ploughing, on this limited scale, on efficiently drained land,

may be considered a practical possibility for the average

large farmer or for the small man who has had previous
experience of tillage crops and whose technical competence

is above average.

Temporary Grasses

Once a traditional pasture has been ploughed, it has

proved impossible to re-establish its equivalent. By

ploughing, therefore, the farmer forfeits the possibility of

returning to exactly the same system as before. There is

some difference of opinion as to the length of time a ' per-

manent ' seeds mixture may be expected to last unimpaired.

Good management, particularly suitable stocking, will

prolong the period but, in the majority of cases, re-seeding

becomes necessary within 5 to 10 years. Quite a few of the

fields described by the farmer as temporary grasses are, in

fact, of this type, often owing their origin to war-time plough-

ing. As the total area of such grasses is small, farmers have

had little experience of, or chance to experiment with,
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different seeds and it may be that the best strains and mix-
tures for the district have yet to be discovered. The manage-
ment required by these semi-permanent grasses is more akin to
that of the short-term leys than that of the traditional pastures.
There is general agreement in the area on the practical

advantages and disadvantages of leys. The primary advan-
tage of temporary grass is its earlier growth, giving the
possibility of turning out the milking herd from winter
housing some weeks sooner than would otherwise be the
case. This potential benefit, may, however, be nullified by
the main disadvantage of temporary grass, that is, its in-
ability to withstand poaching. It is of no advantage to
have grass available if underfoot conditions prevent its
use by the herd. This danger reinforces the argument that
ploughing is only practicable on drained soils. However,
even this condition may not be sufficient to enable the best
use to be made of early grass, for the droves may remain
impassible for weeks after growth has begun, as is sometimes
the case when permanent grass becomes fit to graze. The
same restrictions apply to silage making.

Nevertheless, difficulties on this score can be exaggerated,
for not all farmers suffer from the inadequacies of the
droves and those who are seriously affected may have one
or two fields with satisfactory access. Only a small propor-
tion of the total farm acreage is needed, if a ley is required
specifically for early grass. It is considered, therefore, that
the provision of a small acreage of temporary grasses is
technically possible for many farmers, subject to the provisos
relating to arable cultivations which have been made pre-
viously.

Early grass appears to be the primary justification for the
ley, for it is agreed by efficient farmers in the district with
experience of temporary and permanent grasses, that the
total crop of the ley is no heavier than that of well managed
permanent pasture. However, not all pasture in the area
is well managed and it can be argued that the average ley
crops more heavily than the average pasture. Similarly,
it may be claimed that ploughing and re-seeding is much
the quickest method of improving poor grassland. As
a generalisation, this is, no doubt, correct. However,
the application of these tenets to many Lowland farms
would require an extension of the arable undertaking on a
scale which has been rejected as impracticable for the
average farmer.
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Artificial Fertilisers

The level of fertiliser use in the area is very low, compared

even with the level of grassland areas generally. This

is due to the very high proportion of permanent grass in the

district. There is no reason to believe that short-term leys

and arable crops receive lighter fertiliser treatment than

is usual in similar heavy-soil areas, nor that the response

of these crops to artificial fertilisers is different on ' Flats '

soils than elsewhere.
The value of artificial fertiliser treatment of the indi-

genous grassland is, however, more open to question. It

is agreed by most farmers that the permanent grassland res-

ponds to treatment by phosphates, but that dressings of

nitrogen have little, or no, effect. Moreover, it is implied,

by word and deed, that the value of all artificial fertilisers

is very limited. There is no doubt that the low level of

fertiliser use can be partly accounted for by economic

considerations but it is desirable to determine to what

extent the belief in their inefficiency is justified on technical

grounds.
Unfortunately, not enough is known of any characteristics,

which may be peculiar to the region, to enable an autho-

ritative analysis to be made of the relationship between fer-

tiliser use and the response of the indigenous grasses. Fer-

tilisers are only one of the many variables, such as drainage,

stocking etc., which, together, comprise grassland manage-

ment. In the absence of controlled experiment, it is not

possible to isolate the effect of this factor from that of the

others. It is most probable, however, that the native grass

species are less responsive to mineral fertilisers than are the

commercial seeds mixtures, whether of short or long duration.

It may also be, that at the levels of fertiliser application

usual in the district, the phosphate and potash content of

the soils is insufficient to enable efficient utilisation of

nitrogen.
An important factor, accounting for the insignificant use

of straight nitrogen dressings, is the underfoot conditions

at the times of the year when nitrogen would be most effective,

that is, early and late in the season. In the first case, it is

usually impossible to get on the land to apply the dressing;

in the second case, it is usually impossible to get on the

land to graze the resulting grass.
The basic cause of the unsatisfactory results obtained from

the application of artificial fertilisers is, almost certainly,
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the general method of management of permanent giassland.
It is believed that better technical management could, without
use of the plough, produce material improvements in the
sward of which one would be an enhanced return to fertiliser
applications. The first essential is the provision of efficient
drainage, followed by hard grazing to utilise the sward to
the maximum. The importance of these two operations
can hardly be over-emphasised. In addition, the use of
the mowing machine to check roughage, drastic winter
cultivations, and weed control would probably be required.
Heavier manuring would become not only possible, but an
essential corollary of these operations.
Such an improvement would, however, be a gradual

process, requiring strict adherence over a number of years.
It is concluded, therefore, that in any scheme of reorganisa-
tion of enterprises applicable to the immediate future, it
would be wrong to plan for an increase in the yield of
permanent grass arising solely from an increase in the use
of fertilisers. This would, however, be a factor to be
considered in any long-term reorganisation of the existing
system.

Livestock Enterprises

The physical characteristics of the region impose no
restrictions of importance on livestock enterprises except
that methods of sheep and beef management based on
arable feed crops and by-products are impossible. It
is considered that grassland sheep and the fattening and
rearing of beef on grass are a practical alternative to dairying,
so far as the technical aspects are concerned.

Difficulties which occur with these enterprises have been
mentioned previously in the description of the typical beef
and sheep undertakings of the present time. In the case
of beef, there is a possibility that the land is too strong'
for young stock. In the case of sheep, problems arise
from underfoot conditions in winter and from the absence
of fencing of the rhynes. None of the difficulties are in-
superable or beyond the competence of the average farmer.
The management of poultry and pig enterprises need be

no different on the 'Flats ' than elsewhere.

Summary

The physical restrictions on enterprises alternative to
dairying, of which account must be taken in economic
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planning, are as follows. Arable cropping is impossible
on undrained soils. It is possible on drained soils but
is difficult and risky. It is, therefore, only to be considered
for the average farmer in cases where a crop failure will not
endanger the whole farm economy. This condition is only
likely to be fulfilled if the arable acreage is small relative to
the total farm acreage. Some modification of this restriction
might be allowed in the case of a farmer of above average
ability and with experience of tillage operations. In no
case, however, can a considerable arable acreage be recom-
mended.
Temporary grasses are subject to the same restrictions as

arable crops. Ley systems, as a general alternative to
permanent grassland, or as a quick method of reclaiming
inferior pasture on a large scale, are thus ruled out.
The value of artificial fertilisers is limited on unimproved

grassland. In the short-term, therefore, no great gain in

the yield of grass can be expected to result from heavier
applications of fertiliser.

All livestock enterprises which are based mainly on a
grass feed economy are possible.

THE ECONOMIC EVALUATION OF

ALTERNATIVE ENTERPRISES

Aims

To be of use, economic recommendations as to the
management of a particular farm must be related to the
objective of the farmer. In the following analysis, this
objective is assumed to be the maximisation of profit.

It is apparent, however, from a study of farmers' actions,
as well as from their stated aims, that this objective is
rarely, if ever, completely transcendent. The sacrifice of a
potential profit for the sake of some other utility is probably
as common as a failure to take a profit through ignorance
of the opportunity to do so. Both these obstacles to
profit maximisation are present in the management of
most farms.
On the family holdings of the Lowlands, the utility com-

peting most commonly with profit maximisation is leisure.
Examples of this have already been mentioned, such as,
the employment of a hired worker in what, according to
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labour requirements, should be a one-man business, or,
the purchase of machinery to ease the burden of work,
not to cheapen it. The number of stock on the holding
may be that which it is convenient to handle, not the maxi-
mum number which could be managed.
Farmers also have their personal likes and dislikes of

particular types of stock or crops and these have considerable
influence on the choice of subsidiary enterprises. Thus,
pigs, or poultry, or sheep may be rejected by the farmer
because he has no interest in working with them, rather than
because he considers them unprofitable. Emphasis may
be placed on the home rearing of replacements for the
dairy herd because the farmer is interested in the technical
aspects of breeding and the management of young stock,
not for a considered economic advantage. The farmer's
preference for a particular breed of cow is often non-
economic.
The instinct towards social conformity also has an influence

on methods of management, particularly with regard to
innovation. A farmer may be deterred from breaking with
tradition through unwillingness to be the odd man out or the
fear of making a fool of himself, although he would be
willing to take the financial risks involved.
As no two individuals are exactly alike, so no two farmers

will have identical objectives in the management of their
holdings. No general recommendations can, therefore, take
into account all the permutations of aims which exist. It
remains true, however, that the motive of profit is the most
common, the most important and the most lasting aim of
farm management. For these reasons, the economic analysis
and recommendations to be given in this study are directed
towards the maximisation of profits.

It should be stressed, however, that conduct which does
not lead to this end is not necessarily illogical or foolish,
provided that the farmer is aware that it involves the loss
of potential profit and has an idea of the money value
sacrificed for the sake of some other utility. It often
happens, however, that, whilst a farmer realises that by
taking, or omitting, a dertain course of action he is losing
a potential profit, he has little idea of the extent of the loss.
It is hoped that, by setting out the conditions necessary for
profit maximisation, farmers will better understand what
they stand to lose, in cash terms, by departing from those
conditions.
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Method
The total farm cost of a number of the requirements of a

holding will not be affected by relatively small variations in.
the size of an existing enterprise or by the marginal substi-
tution of one enterprise for another of similar character.

On the typical ' Flats ' farm, these ' fixed ' costs are labour,
power and machinery, rent, and the majority of miscel-
laneous items such as rates, repairs, insurance etc. For
example, the cost of one of these items will not be increased
as the result of the addition of one cow to an existing herd
unless it is already being employed to the limit of its capacity.
Most farms possess some unused capacity in labour, ma-
chinery and equipment; many farms possess unused capacity
in land; the average Lowland farm, as typified by the speci-

men farms of 48 and 100 acres, possesses unused capacity
in each of these factors. In considering the substitution of

one livestock enterprise for another, within the context of
the current system of farming in the area, expenditure on

seeds and fertilisers may also be placed in this category of

' fixed ' costs.
Thus, in considering the effect on income of a partial

substitution of beef or sheep for dairying, or the effect
of a slight expansion or contraction of a livestock enterprise,

the so-called ' fixed ' costs of the holding may be ignored

and a sufficiently accurate estimate be obtained from a
comparison of the gross margins per acre of the particular

enterprises. Gross margin is the value of gross output,

per unit of the enterprise concerned, minus the directly
variable costs of that unit.

If, however, a relatively large change in the size of an
enterprise is concerned, or, if the replacement of one enter-

prise by another is contemplated, then, the effect of these

changes on ' fixed ' costs must be taken into account in

calculating the effect on farm income.
In the following economic evaluation of alternative

enterprises, it is proposed to apply this method of analysis

to the specimen farms. It must be stressed, however,

that ' variable ' and ' fixed ' are relative terms between which

a dividing line can only be drawn with certainty in the

case of a particular farm in a particular situation. Whilst

the financial results of the specimen farms provide a general

guide to the level of farm incomes under different methods

of farm organisation, in that they show the income of

typical holdings, the farmer can obtain a more accurate
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assessment of his own prospects by substituting the stan-
dards of his own holding for those of the specimen farms.
In order to assist him in this, the calculation of gross output,
variable costs and gross margin for different enterprises on
specimen farms has been shown in detail in the Appendix.
The profitability of a holding, or of a particular enterprise,

may be judged according to various criteria. The return
per acre of the land which is used, the return per £100 of
the capital invested, and the return per man-day of labour
required, measure the profitability of the business in terms
of the three basic factors of production. A system of
production which maximises the return to one factor may
not be that which maximises the return to the other two.
In order, therefore, to choose the optimum of several
alternative courses of action, a decision must first be taken
on the criterion to be used as a measurement.
For the purpose of the present study, which is the maxi-

misation of total farm profit, the most appropriate criterion
is the return per acre of land. In most farm enterprises,
land is the scarcest' of the scarce' factors concerned,
that is, it is the factor which first limits the continuing
expansion of the business. The maximum total return from
an enterprise will be obtained by maximising the return
to this limiting factor and the most profitable enterprise
will be that which shows the highest return to this factor.
In a few farm enterprises, notably, pigs and poultry, capital
is likely to be the limiting factor. In the case of a battery
poultry unit on a 100-acre holding, for example, the supply
of land might, for practical purposes, be considered to be
unlimited. In such instances, the enterprise giving the
highest return per unit of capital invested is the most profit-
able.
The analysis which follows is directed, primarily, to an

examination of the relative profitability per acre of farm
enterprises. Consideration is given to the allocation of
capital and labour when these are likely to be of prime
importance as limiting factors.

The Dairy Enterprise
The standards of output, cost and profit pertaining to the

units comprising the dairy enterprise, as it is organised at
present, are summarised in Tables 23 and 24. They
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TABLE 23

The Dairy Enterprise: 100—Acre Specimen Holding

GROSS OUTPUT, VARIABLE COSTS AND GROSS MARGIN PER ENTERPRISE UNIT AND PER ACRE

Enterprise Unit

Dairy Cow . . .
Dairy Replacement . .
Beef Type Calf (2-3 Weeks) . . . .

c.,..) Beef Store: reared with dairy replacements grass
1/4/..) fattened at 21 years . . . . .

Beef Stores: purchased at 2 years. grass fattened
at 21 years .

Dairy Enterprise (Including Ancillary Beef)

Dairy Cow Plus

1
25% calves reared for replacement
25% calves sold (3-10 days) . .
40% calves sold for beef (2-3 weeks)
3% calves reared for beef and fattened
7% calves casualties . . .

9% beef stores fattened only

Per Enterprise Unit

Gross Variable
Output Costs

Gross
Margin

£ £ £
107.0 21.5 85.5
84.0 23.0 61.0
4.0 2.0 2.0

68.0 23.0 45.0

14.0 1.0 13.0

132.4 28.9 103.5

Gross
Annual Margin
Forage per Acre
Acres

acres £
2.30 37.2
3.80 16.1
— _

2.90 15.5

0.80 16.2

3.40 30.4

Total Farm*
'Fixed' Costs

per Acre

£

-

-

20.2

*Excluding family labour
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TABLE 24

The Dairy Enterprise: 48—Acre Specimen Holding

GROSS OUTPUT VARIABLE COSTS AND GROSS MARGIN PER ENTERPRISE UNIT AND PER ACRE

Enterprise Unit

Dairy Cow . . .
Dairy Replacement
Beef Type Calf (2-3 Weeks)

Dairy Enterprise

Dairy Cow Plus
22% calves reared for replacement
22% calves sold (3-10 days) .
45% calves sold for beef (2-3 weeks)
11°/0 calves casualties 1

Per Enterprise Unit

Gross
Output

108.0
84.0
4.0

128.5

Variable
Costs

21.5
23.0
2.0

27.5

Gross
Margin

86.5
61.0
2.0

101.0

Annual
Forage
Acres

Acres
2.20
3.70

3.00

Gross
Margin

per Acre

39.3
16.5

33.7

Total Farm*
'Fixed' Costs

per Acre

17.7

*Excluding family labour



constitute the criteria against which the profitability of

other enterprises, or a reorganised dairy enterprise, are to be

compared.
The figures quantify the characteristics of holdings in the

district which have been discussed previously. Standards

have been compiled for two sizes of holding: —
(a) 48 acres, typifying farms in the size group 26-75 acres;

(b) 100 acres, typifying farms in the size group 76-150

acres.
The average gross output and variable costs per unit of

the separate components which comprise the dairy enter-

prise show no significant variation according to farm size.

The average annual rate of replacement of dairy cows is

slightly lower on smaller farms, being 22 per cent on

holdings in the size group 26-75 acres compared with

25 per cent on holdings larger than this. The annual

depreciation charge per cow is thus somewhat higher on

the larger holdings although this is not reflected in a higher

output per cow. The gross margin per dairy cow on the

specimen holdings of 48 acres and 100 acres is £86-5 and

£85-5 respectively.
The important differences between large and small farms

are the proportions in which the units comprising the

dairy enterprise, that is, milking cows, dairy replacements

and beef by-products, are combined and the acreages which

are devoted to them.
Large farms tend to devote a slightly greater acreage, per

livestock unit, to all classes of grazing stock. For example,

the average acreage devoted to dairy cows on farms in the

size group 76-150 acres is one-tenth of an acre more than

the average of farms in the smaller size group. The gross

margin of dairy cows, per acre, is £39-3 on the specimen

holding of 48 acres and £37-2 on the specimen holding of

100 acres.
Large farms tend also to carry a greater number of young

stock, that is, dairy replacements and beef animals, per

dairy cow, than do small ones. As the gross margin per

acre of these young stock is considerably less than that of

the dairy cow, being generally about £15 to £17 per acre,

this lowers the overall profitability per acre of the dairy

enterprise on large holdings, relative to that of smaller

farms. The gross margin per acre of the dairy enterprise

on the 48-acre and 100-acre specimen farms is £33-7 and

£30-4 respectively.
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The Beef Enterprise
The establishment of output and cost standards for beef

production, as the only farm enterprise, must, to some
extent, be speculative. There is no group of farmers in the
district engaged exclusively in beef production from whom
details of actual performance might be obtained. Such
local information as is available is mostly related to the
rearing and fattening of occasional beef stores on predo-
minantly dairying farms. Production standards in such
cases, particularly, acreage requirements, are unlikely to be
representative of a beef unit which is the major, or sole,
farm enterprise. The basis of the budgetary standards used
in this study is the treatment accorded to beef stores on a
few large dairy farms which also rear and fatten ten to fifteen
beasts per year. The acreage requirements of beef stock
on these farms have been slightly modified to produce
figures which, it is believed, are more typical of the per-
formance to be expected of the average holding. They
represent a level of efficiency in the utilisation of grassland
for beef production which is in line with that which is at
present found in the case of dairy cows and replacements.

Multiple Suckling

It is considered that if, for any reason, a move towards
beef production, as a substitute for dairying, should occur
in the district, the beef enterprise would be most likely
to take the form of a multiple suckling unit. Figures of
output, cost and margin for such a unit are shown in Table 25.
The enterprise is based on a nurse cow, with an annual

milk yield of approximately 600 gallons, suckling seven calves
per year, in three batches. The date of calving and the
lactation curve of the nurse cow follow the pattern most
commonly found in dairying herds in the area. Feeding
is also commensurate with the rationing of dairy cows at
low yields. Concentrates are fed from calving, in February,
until turning out to grass, at about 3 lb. per gallon and during
the last two months of the lactation, at about 1 lb. per gallon.
Maintenance during the winter months, spent dry, is hay
only.
Three calves, consisting of the cow's own calf plus two

purchased animals, are put to the cow in February, followed
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by a second batch of two purchased calves in May and a

final two calves in August.
Following weaning, the management of beef stores does

not differ significantly from the method of rearing dairy

replacements. Spring-born calves are usually housed for

the whole of their first year. If the season is favourable

they may be given a month or two at grass in the late

summer. Concentrates and hay are fed throughout this

period until the animals are turned out to grass at the end

of their first winter. From this time onwards, no concen-

trates are fed. On the dairy farm, the milking cows are

given the better quality grass, the yearling steers being left

to pick up the rougher material, and it is assumed that they

would stand in the same relationship to the fattening beasts

in an all-beef system. During the second winter, the

animals are housed and fed on hay, given ad lib, or supple-

mented with silage, if this is available. Live-weight gain

comes mainly from summer grass, winter rations being

little more than sufficient to store the animals.
The final grazing to slaughter weight commences in the

following April, the animals being about two years old and

weighing 7 to 8 cwt. The time taken to finish a particular

animal depends upon its condition and the quality and quan-

tity of grass available, but the majority of beasts will go

during the three months July to September, at a weight

of about 10 cwt. Some pastures in the area are traditional

fattening grounds and there is little doubt that their pro-

ductivity in this respect is equal to the better known Pawlett

Hams to the south-west. Stocking rates of one and half

to two beasts per acre are possible on these pastures. For

the area as a whole, however, it is considered that the

average rate of stocking would be about one and a quarter

beasts per acre.
The system is technically possible on the majority of

holdings in the district. The exceptions might be a few

fragmented holdings possessing an acreage adjoining the

farm buildings insufficient to provide the requisite grazing

for nurse cows. The occurrence of pastures which are

too ' strong ' for young cattle is not thought to be a serious

impediment to rearing, although grazing would have to oe

more carefully controlled on farms with such land. The

provision of bedding straw, which would be required in

considerably larger quantity than at present, might cause

difficulty. However, it is freely available on Wiltshire
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TABLE 25

The Beef and Sheep Enterprises

GROSS OUTPUT, VARIABLE COSTS AND GROSS MARGIN PER ENTERPRISE UNIT AND PER ACRE

Enterprise Unit
Gross
Output

THE BEEF ENTERPRISE
Multiple Suckling
Nurse Cow plus 7 calves suckled, reared and fattened

4=.• per annum.
0-12 months
12-24 months .
24 months to slaughter

Total Enterprise .

265.0
175.0
105.0
545.0

Bucket Rearing Per Beast
0-12 months .
12-24 months .
24 months to slaughter

Total Enterprise .

33.0
25.0
15.0
73.0

THE SHEEP ENTERPRISE
100 Grass Ewes
130 fat lambs sold mid-late season 825.0

Per Enterprise Unit

Variable
Costs

132.3
45.5
7.0

184.8

20.4
6.5
1.0

27.9

125.0

Gross Annual
Margin Forage

Acres

132.7
129.5
98.0
360.2

Gross
Margin
Per Acre

Acres

5.1
11.2
6.3

22.6

12.6
18.5
14.0
45-1

700.0

0.4
1.6 •
0.9
2.9

26.0
11.6
15.6
15.9

31.5
11.6
15.6
15.5

39-3 17.8



Downland farms, some 30 miles to the east of the district,

and can be obtained at a reasonable price if contracts are

negotiated in advance of requirements.
The gross margin per acre of the beef enterprise which

has been described is £l5-9, that is, about half the gross

margin per acre at present yielded by dairying. It is seen,

therefore, that the substitution of such a beef unit for

milk production would entail a considerable reduction in

farm profit, unless it permitted a commensurate reduction

in the ' fixed ' costs of the holding.
On most farms where some rearing and fattening of beef

stores is at present carried on, the ' fixed ' costs of the
holding would not be increased significantly if the acreage
devoted to beef was used for dairy cows. Farmers who
produce beef under these circumstances are, therefore,
losing potential income.

There is some difference of opinion as to the extent to

which beef cattle may complement, rather than compete

with, dairy cows. It is argued that, in grazing rougher

pasture, and in following the cows round the farm, young

beef stock are using, and improving, grassland which is
unsuitable for milk production. It may well be that the

ability to restrict the milking cows to the best quality grass
enables the achievement of milk yields which could not be
maintained off all grassland. It should be pointed out,
however, that even if milk yields from rougher pasture

were substantially lower than yields from high quality
grass, it would still be more profitable to use such pasture

for milk production rather than for beef. At an average
price for milk of 2s. 81d. per gallon, the yield per cow would
have to fall below 450 gallons before the gross margin per
acre from beef production exceeded that from milk.

If the marginal substitution of a multiple-suckling beef

unit for a dairying unit should be contemplated, it would

be more profitable, at present prices, to sell stores at 6
months to a year old, rather than to rear and fatten them.

The gross margin from such an enterprise, suckling seven
calves per cow per year, is about £26-0 per acre. By and
large, the longer the period during which animals are reared
after weaning, the less profitable the enterprise becomes,
in terms of the acreage devoted to it. Given an average
price for milk of 2s. 8N. per gallon, it is more profitable
to sell the milk from a 600 gallon cow, than to use it for the
production of beef stores. At a price of 2s. 6d. per gallon,
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however, it is slightly more profitable to sell year old stores,
if seven beasts per cow, of a value of about £40 per beast,
can be produced annually. The practice, which is sometimes
adopted at present, of putting a low-yielding cow from the
milking herd to suckle calves, instead of selling her milk,
would have some justification in future, if the price of milk
continues to fall in relation to the price of beef stores.
It would still be far more profitable, however, to sell the
low-yielding cow and buy a better one.
The least profitable stage of beef production is the rearing

period, between one and two years. The increase in the value
of an animal during this time gives a poor return on the acreage
which is required to produce it, yielding a gross margin of £11
to £12 per acre only. It would repay farmers to agist animals of
this age on neighbouring, Mendip farms, provided that the
home acreage saved thereby, was used for dairy cows.
The gross margin per acre from summer fattening on

grass also compares unfavourably with the margin yielded
by summer milk production, particularly as grazing beasts
at this stage require high quality pasture. The range of
profits obtained from farm to farm, and from year to year,
is probably quite large. On the traditional fattening grounds
of high productivity, capable of grazing one and three
quarters to two beasts per acre, the gross margin per acre
in a favourable season may be as high as £30. In the
district generally, however, taking into account the lower-
stocking capacity of the average grassland and the chance
that some stores, whether purchased or home-reared, will be
'poor doers', the average gross margin per acre may be
expected to be about £16.
The critical factor determining the relative profitability of

a large scale substitution of beef for milk production is the
extent to which such a move would permit a reduction in the
' fixed ' costs of the farm. In the event of a complete
change over from milk to the type of beef unit described
above, a reduction in the requirement of some ' fixed '
items would be certain, the most important being in the
categories of labour, power and machinery. The size of
the reduction would depend, to a large extent, on the acreage
of the holding.

Savings in power and machinery costs, consequent upon
a change to beef production, would be primarily in milking
equipment and in tractor requirements in connection with
milking. On large fragmented holdings, the latter might
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be sufficient to enable the farmer to dispense with one

tractor. On small holdings there would be little saving in

the cost of power and machinery apart from the milking

machine and bail and the direct fuel costs of milking. It

is estimated that on the 100-acre specimen holding it would

be possible to reduce the costs of power and machinery

by a little over £100 per annum, about half this sum arising

from a saving in fuel and the remainder from a reduction

in the annual depreciation charge on dairy equipment and

one tractor. On the 48-acre specimen holding, the saving

on this count would be about £60 per annum.
The greatest potential saving in ' fixed ' costs arises from

the lower labour requirements, per acre, of a beef enterprise,

as compared with those of milk production. In terms of

man-day requirements, a 100-acre holding, stocked according

to the standards of the beef enterprise previously described,

should be able to manage with one full-time worker plus

casual assistance at peak periods. On most farms of about

this size, such a labour force would mean the saving of one-

full-time man. On about one-quarter of holdings between

85 and 105 acres, it would permit a saving of about two

full-time men. However, the present labour force on these

farms is in excess of standard dairy man-day requirements

and it cannot be assumed that a change to beef production

would result in a relatively more efficient use of labour. On

family-worked farms, the opposite is more likely to be the case.

On small holdings of 50 acres and under, which, as dairy

farms, provide employment for the occupier only, no saving

in the real cost of labour can be expected to result from a

change to beef production. The only advantage on such

holdings, in this respect might be in the provision of leisure,

which is sometimes obtained at present at the high cost of

employing labour surplus to man-day requirements.
Tables 26 and 27 give the estimated figures of input,

output and farm income of the 48-acre and 100-acre specimen

holdings, on the assumption that the dairy enterprise has

been completely replaced by a multiple-suckling, rearing

and fattening beef unit. It is not possible to forecast the

precise effect on input/output relationships, given a change

of system so complete as that envisaged. For example,

there is no reason to conclude that the incidence of depre-

ciation of buildings, roads and fences etc. would be different

under one system than under the other. Thus, the cost of

general farm repairs has been entered at the same figure in
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both calculations. Nevertheless, it is possible that the low
income obtainable from a beef enterprise would lead to a
run down in general farm maintenance and that the annual
outlay on this account would be less on a holding devoted
to beef production than on one engaged mainly in dairying.
Similarly, the acreage requirements of store cattle have been
entered at rates currently found on dairy farms, whereas,
it is possible that, in the hypothetical situation envisaged,
the pressure of lower incomes would lead to greater efficiency
in the utilisation of grassland.

TABLE 26
Estimated Input, Output, and Farm Income.

Traditional Beef Enterprise Substituted for Dairying
:48-Acre Specimen Holding

INPUT Per Farm

Labour: Paid
Family 598

Purchased Foods 357
Fertilisers 91
Rent 300
Contract 57
Power & Machinery 261
Miscellaneous 183

OUTPUT Per Farm

Cattle 1,145
Poultry and Eggs 83
Sundries 48

Total Input 1,847 Total Output 1,276
Per Farm

Management and Investment Income —571
Family Farm Income + 27
Net Farm Income + 27

TABLE 27
Estimated Input, Output, and Farm Income.

Traditional Beef Enterprise Substituted for Dairying
100-Acre Specimen Holding

INPUT Per Farmn

Labour: Paid
Family 752

Purchased Foods 705
Fertilisers 193
Rent 633
Contract 128
Power and Machinery 293
Miscellaneous 289

OUTPUT Per Farm

Cattle 2,398
Poultry and Eggs 137
Sundries 60

Total Input 2,993 Total Output 2,595
Per Farm

Management and Investment Income —398
Family Farm Income + 354
Net Farm Income + 94
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The difficulties of estimation arise, in short, from the fact
that the exercise attempts to portray a situation which does
not, and could not, exist in practice. Nevertheless, the
calculation is of value in showing why this is so. Not-
withstanding the reductions in ' fixed ' costs which the
change of system permits, the income yielded by a traditional
beef unit as the only farm enterprise, managed with average
efficiency, is insufficient to provide a living for the farmer.

It is of academic interest to note that before beef could
become the more profitable enterprise, the average annual
price received for milk would have to fall below 2s. 1-id.
per gallon on the 100-acre specimen holding and below
is. 6d. per gallon on the 48-acre specimen holding, subject
to the unlikely proviso that other costs and receipts remained
unchanged. In the event, the majority of holdings would
cease to be viable before milk prices fell to these levels.

Although it cannot be assumed, as a general rule, that a

beef enterprise would be managed more efficiently than a
dairy enterprise, particularly in relation to the utilisation of
grassland, it is possible that this might be the case in parti-

cular instances. Such an occurrence, on a large holding

able to take full advantage of the opportunity to reduce

' fixed ' costs, which a beef enterprise offers, appears to be

the only instance in which a traditional-type beef unit might

be more profitable than dairying at present milk prices or,

at prices only slightly below those of the present.
It is considered that high efficiency in the utilisation of

grass for beef production, under the traditional system,
would be represented by the following annual acreage re-
quirements.

Annual Acres
Nurse Cow . 2.0
Stores 0-1 year . 0.3

22 1-2 2 12
2 years to fat . 0.7

These standards constitute a reduction of about 25 per cent

in the average acreage requirements. Stocking at this level

of efficiency on the 100-acre specimen holding would produce

an annual output of 40 fat beasts, yielding a gross profit

per acre of £20.6 and a total family farm income of £921.
At an annual average price for milk of 2s. 6d. per gallon,

such a beef unit would be more profitable than a dairy

enterprise of average efficiency. However, it would still

be considerably less profitable than a dairy enterprise of

high efficiency.
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Bucket Rearing and Other Beef Systems
The use of a milk substitute to replace suckling has

the potential advantage of releasing for other uses the
acreage required by the nurse cow. However, no
advantage is obtained if the acreage saved in this way is
devoted to other beef stock, as would be the case, for example,
if beef were the sole farm enterprise, or a constant proportion
of the farm acreage were devoted to it. The gross margin
per acre of a beef rearing and fattening unit is slightly less,
if bucket weaned than if suckled, for a higher proportion of
the total acreage devoted to beef is used for the relatively
less profitable stages of production. The acreage ' saved '
by bucket rearing is, in fact, saved, only if it is used in an
enterprise more profitable than beef, that is, on the Low-
lands, milk production. If it is desirable to ' save ' some
beef acres in this way, might it not be desirable to save' the
total acreage devoted to beef?
The primary disadvantage of bucket rearing, as compared

with multiple suckling, is its higher labour requirement.
The chance of reducing labour costs as a result of the substi-
tution of a bucket-reared beef unit for a dairy enterprise, is,
thus, reduced.
Bucket rearing has an advantage, however, if the policy

is to rear calves to six to twelve months of age for sale
as stores. The marginal substitution of such an enterprise
for dairying could be profitable, the gross profit per acre
at present store prices being about £30. However, the
enterprise is virtually independent of farm acreage, except
for the provision of small quantities of hay and is thus more
akin to one of pigs or poultry. A more valid measurement
of its profitability might, therefore, be a comparison with
these enterprises, based on the return on the capital invested.
The same applies to the modern technique of ' broiler '

beef, that is, the indoor production of immature carcasses
for slaughter at eighteen months or earlier. Some variants
in the methods of rationing, designed to achieve the maximum
live-weight gain in a limited period, include home-grown
roughages, but rations consist mainly of cereals and other
concentrates which would have to be bought in by the
Lowland farmer.
Such systems cannot be considered as a general alternative

to milk production as they do not provide an alternative use
for the farm acreage. Their size is limited, primarily, by
the amount of capital which is available for them. In
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addition, success in intensive beef production requires a
degree of skill in various aspects of management, such as the
selection of calves and choice of rations, which, through
lack of experience, is not possessed by the average Lowland
farmer.

The Sheep Enterprise
The basic characteristics of beef production apply also to

the traditional sheep enterprise. Firstly, sheep yield a low
gross margin per acre, compared with dairying, making the
marginal substitution of this enterprise for milk unprofit-
able under most circumstances. Secondly, a big reduction
in the fixed costs of a farm, particularly in the cost of labour,
is possible as the result of the substitution of sheep for milk
on a large scale. Thirdly, the extent of this reduction in
fixed costs is less than the differences in the gross margin
per acre of sheep and milk. Sheep are, therefore, less
profitable as a major enterprise. A holding dependent
solely on sheep would not be viable and is not found in
practice.

Figures of gross output, variable costs and gross margin,
for a typical Lowlands ewe-flock enterprise, are shown in
Table 25. Such an enterprise has been described previously
on pages 363 and 364. Briefly, it consists of a purchased flock
with a ewe life of three to four years. Lambing takes place in
February and March, the crop being sold fat from mid to
late season, that is, from July to November. An average
of 1.3 fat lambs are sold per ewe. The maintenance of the
ewe flock and the production of fat lambs is obtained almost
entirely from grazing. Some hay may be fed during the
winter and a little concentrates may be given to the ewes
before and after lambing. One half-hundredweight per
ewe of each of these foods has been allowed in the cal-
culation of gross profit. These quantities are fairly generous;
in some seasons no supplement to grazing would be given.
A gross profit of £17.8 per acre is yielded by this enterprise,

that is, about £2 per acre higher than that of the multiple-
suckling beef unit described previously. Both enterprises
can be supported at a similar level of ' fixed ' costs, the
advantage, if any, lying with sheep which have a lower
requirement of labour and housing. As an alternative to
milk, therefore, sheep are more profitable than beef at
present prices. However, fairly small variations in the
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price of the end product of either enterprise could alter
their relative profitability. In the examples quoted, a fall
of twopence per pound in the price of fat lambs, accom-
panied by an increase of six shillings per hundredweight in
the price of fat bullocks, would make beef the more profitable
enterprise. It is impossible, therefore, to forecast where
the advantage will lie in future years and this uncertainty
is increased, as regards general recommendations, by the
fact that inter-farm differences in the technical efficiency
with which the two enterprises are conducted may outweigh
the effect of price changes of this order.
The most important difference between beef and sheep is

the degree to which each may complement, rather than com-
pete with, the dairy enterprise. In the Lowlands, cattle
must be housed during the winter, that is, for about five
months of the year. Even if young stock are not brought
permanently indoors, they must be confined to one or two
higher, more sheltered fields. During this period, grazing
makes no contribution to the production of milk or beef.
This situation is made necessary by underfoot conditions,
not by lack of grass.
Sheep, on the other hand, graze throughout the winter

and utilize grass during this period in the maintenance of
the ewe flock and the production and fattening of lambs.
The critical issue is whether, or not, the grazing of pastures
by sheep during the winter decreases the quantity of grass
available for the dairy herd during the following season.

It is unanimously agreed by farmers who regularly keep
a flock, that winter grazing by sheep improves the quality
of the pastures and it is generally agreed that such grazing
does not diminish the supply of grass available for the
dairy cows from the end of April onwards. This argument
is accepted, subject to the qualification that there must be a
critical rate of stocking of sheep per acre which, if exceeded,
will harm summer grass production. This rate will vary
from farm to farm and from year to year, according to the
seasonal weather conditions and the individual peculiarities
of the holding, including the intensity of stocking of cattle,
so that it is impossible to determine a general standard.
Some thought will need to be given to the allocation of
pasture between sheep and cows. It may be necessary,
for instance, to keep sheep off some fields towards the end
of the winter, in order to ensure an early bite for the milking
herd.
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Subject to these conditions, it is considered that winter

production from sheep constitutes a net addition to the
output of the land in that it can be obtained without decreas-
ing the output of milk. Systems of winter production are,
firstly, the fattening of purchased store lambs, secondly,
the lambing of a purchased ewe flock, ewes and lambs
being sold as couples before May.
There appears to be no factor giving the decisive advantage

to either of these systems. At recent prices, the average
gross margin per fat lamb has been about £2 10s. Od. and
has not varied within wide limits. On the other hand,
the gross margin per ewe yielded by the selling of couples
may fluctuate considerably, due mainly to the somewhat
capricious market for these animals. If couples are to be
sold, the sheep may require the use of grassland almost to
the time of the turning out of the milking cows, whereas,
a good proportion of fat lambs may go before Christmas,
leaving only a few to be fattened on the early spring growth.
For this reason, a ewe flock, sold as couples, is probably
more suited to the larger farms which provide more room

to manoeuvre as regards the allocation of pastures. Also,
lambing occurs at a time when an increasing number of
cows are coming into milk and this might lead to difficulties

with labour on a small holding.
A further question arises in the case of a permanent ewe

flock. One of a certain size may be maintained during

the winter without adversely affecting the quantity of grass
which will later become available for the milking herd.

As a result of the different grazing characteristics of sheep

and cattle, some sheep may also be kept during the summer

without any diminution in cattle numbers. But, if the rate

of stocking of cattle per acre is high, this number will be

strictly limited. If the flock, kept during the winter, can

only be fed during the summer at the expense of dairy

cows, or other cattle, might it still be profitable to do so?

What rate of substitution of sheep for cattle would make this

policy worth while? Could this rate be technically feasible?

The first of these questions is fairly easily answered.

Given the gross margin per animal of the various types of

stock as follows, namely, dairy cows £85, dairy replacement

units* £60, beef units* £45 and ewes £7, it would be profitable

to replace cattle by sheep in the proportions 1 dairy cow to

13 ewes, 1 dairy replacement unit to 9 ewes, 1 beef unit

*1 calf + yearling + 1 over 2 years.
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to 7 ewes, provided that the level of 'fixed costs' did not
change.
The answer to the second question, 'are these rates tech-

nically feasible', is less easily determined. The method of
calculating annual acreage requirements does not allow for
the element of complementarity between sheep and cattle
during the winter period, although, even on this basis, it can
be seen that it is just possible to replace young dairy cattle
and beef animals by sheep at a profitable rate.
A better basis of comparison is the acreage of grazing

required by each class of stock during the summer grazing
period, that is, May to October, plus their acreage require-
ments for hay and silage. In the case of cattle, these re-
quirements are the same as the annual total, and are as
follows: dairy cow 2.30 acres, dairy replacement unit 3.80
acres, beef unit 2.90 acres. It is estimated that the equivalent
figure for a ewe, plus its lamb, is 0.30 acres, that is, a rate of
stocking of 3 to 4 ewes per acre on grazing land.
A comparison of these figures shows that it is possible

to replace cattle by ewes in the following proportions:
1 dairy cow by 8 ewes; 1 dairy replacement unit by 13 ewes;
1 beef unit by 10 ewes. The rates of substitution of ewes
for young dairy stock and beef animals are approximately
50 per cent in excess of the minimum rates at which such a
replacement would be profitable.
However, a comparison of the total summer acreage re-

quirements is still not completely satisfactory as a guide to
the practical possibilities of substitution, because it does
not take into account the relative requirements of animals
at different times during that period. The peak demand for
grazing by sheep occurs during the late spring and early
summer when the ewes are in milk. It coincides, therefore,
with the peak demand for grazing by the dairy cows. On
the other hand, this is also the period of the greatest flush
of grass. By varying the time of lambing, the coincidence
of these two peak demands may be avoided, to a degree.
But, if lambing is advanced to an earlier date than is usual,
more hand-feeding will probably be required and if it is
retarded, a heavy demand for grass may occur at a time of
relative scarcity.
The possibilities of inter-relating the grazing demands of

sheep and cattle and balancing these against the grass
available, can only be decided for a particular holding by
the farmer concerned. They will depend upon some
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factors outside the farmer's control, such as the total size
of the holding, the proportion of' high' land and moorland

possessed by the farm and seasonal weather conditions.

Nevertheless, at present prices, and taking into account

the degree of complementarity between the two classes of
stock, the advantage in gross margin per acre yielded by

sheep, as compared with that obtainable from young cattle,

is sufficiently great to justify the expectation that a profitable
rate of substitution could be achieved by most holdings.

However, at high rates of stocking, this would demand a

more sophisticated approach to the management of grazing

land than is found, at the moment, on the average flats farm.

A situation in which sheep could profitably be substituted

for dairy cows is uncommon, but not impossible. It could

only occur on a holding where a small reduction in the size

of the milking herd would permit a large reduction in the

' fixed ' costs of the farm. In practice, this could only

be a reduction in the cost of labour, and presupposes the

existence of a labour force surplus to man-day requirements

because of the discrete nature of the labour unit. Given

a gross margin per dairy cow of £85, a gross margin per

ewe of £7 and a conservative rate of substitution of six ewes

per dairy cow, it would be worth while replacing up to

twelve cows by ewes, provided that the services of one

full-time male worker could thereby be dispensed with.

The less the dairy herd needs to be reduced in size, in order

to get rid of a full-time worker, the more profitable the

substitution becomes. The following example shows the

expected addition to farm income as a result of replacing

eight cows by a flock of fifty ewes, assuming that the re-

organisation of enterprises permitted reducing the farm

labour force by one man.

Disposal of 8 Dairy Cows:

Reduction in Total Gross Margin 8 x £85 . 680

Acquisition of 50 Ewes:

Addition to Total Gross Margin 50 x £7 . 350

Net Reduction in Total Gross Margin . 330

Reduction in Farm ' Fixed ' Costs: 1 Man . 500

ADDITION TO NET FARM INCOME . 170

An examination of the relationship between the labour

force and the size of the milking herd, on the larger holdings

in the area which are dairying only, suggests that a reor-
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ganisation of enterprises on these lines could be made in a
number of cases.
In evaluating the economic importance of sheep on the

dairy farm, it is necessary to distinguish between true
complementarity and apparent complementarity. The former
arises from the differing grazing characteristics of sheep and
cattle. Sheep may be maintained on a type of grazing which
is unsuitable for dairy cows, or, on a sward which is too
short to support cattle, because of their ability to bite closer.
In the area under discussion, true complementarity is of
limited economic significance. There is little grassland in
the Lowlands which could not be utilised more profitably by
dairy cows than by sheep, although there is a considerable
acreage which is far from ideal for milk production. The
correct treatment for inferior pasture is not to devote it
to sheep but to improve it's quality. The most valuable
element of complementarity between dairy cows and sheep
is the contribution which the latter may make towards this
improvement. In all but very exceptional cases, inferior
pastures are the result of poor grassland management, not
of inherent deficiencies of soil or climate.
The complementarity which often appears to occur when a

sheep enterprise is added to the activities of a dairy farm is a
phenomenon arising from understocking. This is illustrated
by a comparison of rates of stocking on Lowland dairy
farms on which sheep are an important enterprise, with
those of farms which are substantially dairying only.

TABLE 28

Comparison of Stocking Rates on Farms Dairying
Only and Dairying with Sheep

Dairy Cows .
Other Cattle .
Sheep .

Farms over 150 Acres

Type A
Dairying only

Type F
Dairying with Sheep

Livestock Units per 100 Acres
26.2 24.9
12.0 12.3
1.0 6.9

Total . 39.2 44.1

Holdings with sheep carry fewer dairy cows per 100 acres
than do holdings which are dairying only. The ratio of
substitution of sheep for cows is much greater, however,
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than is possible on the basis of comparative acreage require-

ments. In the example which has been given, the proportion

is approximately 23 ewes to I cow, a rate of substitution

which could not occur on a particular holding if cattle were

already utilising the grassland fully.
A comparison of rates of stocking of grassland has, how-

ever, little meaning unless it is related (a) to the level of hand-

feeding, (b) to the level of grassland management. A holding

which is fully stocked, in that the grazing is carrying the

maximum number of animals which can be supported without

supplementary feeding, is understocked if hand-feeding takes

place, although the number of animals per acre remains

the same. A heavy rate of stocking at a given level of

hand-feeding and level of grass production may become

a light rate if the productivity of the grassland is increased

by better management.
In comparing stocking rates on Lowland holdings, with,

and without sheep, there is no reason to believe that the

level of hand-feeding of dairy cows is significantly different

on one than on the other. There is no evidence to suggest

that the standard of grassland management is better on

farms of Type F than on farms of Type A, except in so far

as keeping sheep is itself an improvement in management.

It is considered that, whilst sheep improve the productivity

of the pastures, the increase in productivity is not sufficient

to account for the total increase in the utilisation of grassland.

which is usually found when a flock is added to the enter-

prises of a dairy farm. It is concluded, therefore, that the

large dairy farm, stocked at the average rate for its size

group, is not fully utilising the grass which is available and

could, in fact, carry more cattle at the existing level of

hand-feeding per head and at the existing level of grassland

productivity.
Understocking may arise for many reasons and cannot

be dismissed simply as gross incompetence on the part of the

farmer concerned. The circumstances under which it may

occur will be discussed later in this study when the possi-

bilities of improvements in the traditional system of milk

production are considered. For understocked holdings

on which shortage of capital, lack of housing, or difficulties

with labour pose particular problems to the expansion of the

dairy herd, a ewe flock is a valuable method of obtaining

better utilisation of grassland and so contributing to farm

profits.
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Pig and Poultry Enterprises
Pigs and poultry differ in character from those enterprises

which haye been previously considered for the following
reasons. Firstly, their size is limited primarily by the amount
of capital available. In some instances, scarcity of labour
may be an important factor, but scarcity of land cannot be
considered of significance on the holdings with which this
study is concerned. Pigs and poultry can, therefore, only
be regarded as substitutes for dairying at the margin, not
as complete alternatives. It would be unrealistic to give a
general recommendation which resulted in no use being
made of land, even though this should be warranted by the
ideal profit maximisation situation. Other utilities would
make this an impossible solution for most farmers, although
it might be appropriate and acceptable in individual cases.

Secondly, pig and poultry enterprises in the Lowlands
present no problems of management which are not found
elsewhere. There is, thus, no reason why levels of cost,
output and profit should be different from those of other
areas.

Thirdly, general recommendations are less appropriate
for these enterprises than for those which have been discussed
previously. Cost investigations indicate that the dispersion
of individual results about the average is very great and is
particularly marked in the case of small units which are not
an important part of the farm business. The profitability
of pig and poultry enterprises compared with other livestock
enterprises is assessed in Table 29. Such standards as are
given can, however, only be regarded as a most approximate
guide for use by the individual.

Comparative Returns on Variable' Capital
It has been stated previously that the most appropriate

measure of the relative profitability of those enterprises
in which capital is the limiting factor is the return on the
capital invested. If one is concerned only with substitution
at the margin, it is sufficient to compare the return on the
' variable ' capital, that is, the extra capital which is needed
to finance a small degree of expansion of the enterprise, or
which would be saved by a slight contraction in the size of
the enterprise. Where livestock are concerned, this is
usually the cost of the animals and the working capital
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TABLE 29

Comparative Returns on 'Variable' Capital
GROSS OUTPUT, VARIABLE COSTS, GROSS MARGIN AND CAPITAL REQUIREMENT PER

ENTERPRISE UNIT AND GROSS MARGIN PER £100 CAPITAL

Enterprise Unit

DAIRY ENTERPRISE
Dairy Cow plus associated followers

48-acre Specimen Holding
100-acre Specimen Holding

Per Enterprise Unit

Gross
Output

Variable
Costs

-4. BEEF ENTERPRISE: MULTIPLE SUCKLING
Nurse Cow plus 7 calves reared and fattened per year

SHEEP ENTERPRISE
100 Grass Ewes: 130 lambs sold fat

128.5 27.5
132.4 28.9

545.0 184.8

Gross
Margin

Capital
Requirement

101.0
103.5

360.2

825.0 125.0

POULTRY ENTERPRISE
Rearing 100 Pullets reared to point of lay
Laying 100 Laying Hens (Average Annual Flock Size)

Deep Litter Purchased Replacements .
Home-reared Replacements

Battery Purchased Replacements
Home-reared Replacements

PIG ENTERPRISE
Breeding sow plus 14 baconers (8 Sc. d.w.)
Breeding sow plus 14 porkers (140 lb. 1.w.)

83.0 47.0

177.0 139.0
277.0 1950.
1900. 146.0
290.0 2020.

700.0

36.0

38.0
82.0
44.0
88-0

233.0 178.0
163.0 125.0

55.0
38.0

Gross
Margin per

£100
Capital

116.5 87.0
126.0 82.0

596.9 60.0

1225.0 57.0

89.0 40.0

160.0 24.0
147.0 56.0
270.0 16.0
257.0 34.0

143.0 39.0
117.0 32.0



which is required to feed and otherwise maintain them.
Changes on the scale envisaged will not usually necessitate
a change in the level of other inputs where some unused
capacity is generally to be found. In the case of poultry,
however, buildings and equipment, which in other enter-
prises may be regarded as ' fixed ' in a marginal analysis,
are usually used to full capacity and any expansion would
necessitate further investment in this item. The capital
cost of housing poultry is, therefore, taken as ' variable '
capital.
Working capital, that is, that which is needed to finance

variable costs which, in the case of livestock, are mostly
the cost of foods, varies between enterprises not only in
amount but also in the length of time which it is tied up.
The frequency of turnover of this capital may range from one
week in the case of egg production to three years in the case
of the production of a fat beast. No account need be taken
of working capital with a high rate of turnover, as in egg
or milk production, for any lag between the incurring of a
cost and the receipt of a return is covered by the usual
terms of merchant's credit. The capital requirement of
the different enterprises given in Table 29 is calculated on
this basis.
Investment in an addition to the dairy herd is shown to

yield a much higher return than in the marginal expansion
of other livestock enterprises. Notwithstanding the poten-
tial danger of arguing from the general to the particular, the
differential between the respective gross margins per £100
variable capital yielded by dairying compared with pigs
and poultry is so great that only in exceptional circumstances
could the order of magnitude be reversed in individual cases.
Even if the provision of extra housing for dairy cows, at a
cost of £50 per cow, is included in the capital requirement,
dairying still shows an advantage and, if the increased
investment is in cows only, not including the associated
young stock, the advantage becomes greater.
One hundred pounds of capital devoted to increasing the

output of beef or sheep also yields a higher return than if
used to increase poultry or pig production. This relation-
ship must, however, be interpreted with care as an expansion
in the size of a beef or sheep enterprise involves the use on
the ' scarce ' factor, land, to which a better return is yielded
by dairying. The position may be summed up as follows.
If, for any valid reason other than 'scarcity' of land, it is
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impossible to expand the dairy herd, any capital available
is more profitably employed in producing sheep or beef than
in producing eggs or pigmeat.
The use of average standards is least satisfactory in com-

paring the economics of pig and poultry production. Fairly
small departures from the average in the efficiency of tech-
nical management and in price relationships could alter
relative profitability. It can only be said that, in general,
a higher return on the ' variable ' capital involved in egg
production is obtained by rearing replacements at home
than by purchasing pullets at point of lay and by keeping
birds in deep litter than in batteries. It is impossible to
predict whether pigs or poultry are likely to be the more
profitable enterprise in particular instances without a know-
ledge of the circumstances peculiar to each case.

Summary and Conclusion
Physical restrictions confine the activities of the average

Lowland farmer to livestock enterprises based on permanent
grassland.
As these enterprises are typically organised, and com-

paring them at similar levels of technical efficiency, dairying
is by far the most profitable. At present prices, sheep
yield the next highest return, showing a slight advantage
over traditional beef production, largely due to the element
of complementarity of sheep with dairy cattle. Pigs and
poultry are the least profitable, with little to choose between
them.
In order to achieve maximum profitability, the acreage

of a holding should be utilised to the fullest extent for milk
production. The situation which fulfils this condition
will vary between holdings, however, according to their
individual peculiarities.
Where the supply of capital and labour is not limited

and no physical obstacles exist, the fullest utilisation of
farm acreage by dairy animals is reached at the maximum
rate of stocking which is technically possible. If this
requirement is satisfied, it follows that the existence of
any other livestock enterprise which competes with dairying
for the use of land is impossible. The only additional
grazing livestock enterprise which is compatible with a
situation of profit maximisation is that of sheep, which
can then be maintained only to the extent of their comple-
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mentarity with dairy cattle. If capital and labour, in excess
of that required to maximise the return to land, are available,
further investment in a pig or poultry enterprise will increase
the total profitability of the holding.

In cases where the rate of stocking of dairy animals is
restricted below the technical maximum by lack of capital
or of labour, the most profitable situation is reached when
the dairy enterprise is expanded to the fullest extent which
capital resources, or the labour force, will permit.
The existence of inputs of imperfect divisibility may

necessitate some modification of the above analysis. In
an instance where additional inputs can be engaged only in
large, discrete, units, such as a labour unit of one full-time
man, a point may be reached beyond which expansion of the
dairy herd to the maximum size which is technically possible,
would incur a cost greater than the additional income
produced. Expansion should be stopped at this point if the
discrete input is specific equipment or, if non-specific equip-
ment or labour, capital is limited to that required by the
dairy enterprise. In a case where discrete inputs are not
specific and capital is not limited, profit is maximised by
increasing the dairy herd to the technical maximum and
adding a pig or poultry enterprise to employ labour and
equipment surplus to dairy requirements.

Physical obstacles to the fullest utilisation of farm acreage
by dairy animals are infrequent. Such difficulties as arise
from fragmentation and poor access to fields are hindrances
rather than absolute bars to milk production. They may
prohibit the use of parts of a holding by dairy cows but
should be usable by followers or, at least, as hay fields.
Poor quality pastures may also be unsuitable for dairy
cows, although usuable by young stock. As has been
pointed out previously, however, the milk producing capa-
bilities of such fields must be very low before other uses
become more profitable. On the biggest holdings, the
difficulties of managing a very large herd may be a bar to
the utilisation of the whole farm for dairying. If such a
bar exists, for any reason, capital and labour which are
surplus to dairy requirements are most profitably employed,
firstly, in a sheep or beef enterprise expanded to the limit
of stocking capacity, then, in pigs or poultry.
The foregoing analysis has shown that the organisation

of enterprises which is found at present in the Lowlands is
basically correct. It is hardly necessary to remind the reader
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at this stage that farm resources are overwhelmingly devoted
to milk production. Small and medium-sized holding
rarely possess a grazing livestock enterprise which competes
with dairying. That the proportion of beef and sheep is
greater on large farms in partly attributable to the fact that
profit maximisation becomes less important as a determinant
of farm policy as total farm income increases.
The extent to which the maximum rate of stocking of

dairy animals is achieved, on holdings which are dairying
only, is open to question. Much higher rates are possible
than are commonly found. It must be remembered, how-
ever, that the performance of a holding in this respect is
largely dependent on other functions of dairy herd manage-
ment. Given the level of hand-feeding, the yield of milk,
the standard of grassland production and the willingness of
the farmer to take risks, the stocking of dairy animals per
acre on a typical small to medium-sized Lowland holding is
probably as high as possible. Any failure to realise, the
full potential of a holding for milk production is more often
due to faults of execution rather than of intention.
Low rates of stocking are believed to arise primarily from

technical inefficiency, although the extent to which inadequate
capital resources are responsible can only be guessed.
The two factors are, to a considerable degree, interdependent,
for technical inefficiency mitigates against capital accumu-
lation and credit-worthiness. Shortage of labour is con-
sidered to be of little significance as a factor restricting the
size of the dairy enterprise on small and medium-sized
farms.
The comparative unimportance, on small holdings, of

pig and poultry enterprises, of which the size is not limited
by farm acreage, suggests that capital is not available. On
the other hand, farmers' reasons for not keeping pigs or
poultry, as recorded in the Farm Survey, rarely included
lack of capital; most commonly an antipathy for these
enterprises was stated. There is ample evidence that the
management of even the smallest holdings is frequently
conditioned by motives other than profitability and this may
be a case in point. In some instances, however, the dislike
of pigs and poultry was found to arise from past failures
with these enterprises and might more appropriately be
attributed to technical inefficiency.

Physical obstacles, such as fragmentation and small field
size, present greater problems to the management of a large ,
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dairy herd than to that of a small one. They are often a
factor restricting the use of land for dairying on large
farms where full utilisation would require a herd of eighty,
or upward, milking cows. Management decisions become
increasingly more complex and difficult as herd size increases;
at the same time, the incentive to expansion falls. On
many large holdings, once the size of the dairy enterprise is,
in the opinion of the farmer, sufficient to provide a reasonable
living, the type and scale of other farm activities are not
determined, primarily, by profitability.
At the present time, the future movement of agricultural

prices is more obscure than at any period during the past
fifteen years, as a result of uncertainty concerning the
possibility and conditions of Great Britain's entry into the
Common Market. In any case, modification of the present
system of guarantees to agriculture seems certain.

Nevertheless, the margin of profit yielded by milk produc-
tion, over that obtainable from any other enterprise which
is feasible as a main source of income in the Lowlands, is
so great, that price changes of the order which would be
required to end the superior profitability of dairying are
inconceivable.
In comparing the income yielded by dairying and by

traditional beef production, as sole farm enterprises, it has
been estimated that break-even point occurs at an average
annual price for milk of about one shilling and sixpence
per gallon, on small-and medium-sized holdings. A similar
comparison with sheep would show break-even point at
a penny or two per gallon higher. The assumption on
which these calculations are based, that is, that other prices
and factor relationships remain the same whilst the price
of milk is reduced by nearly 50 per cent, is palpably incorrect,
particularly in regard to long term movements. However, it
is considered impossible that the relative prices of agri-
cultural products, of farm inputs, or of technical relation-
ships could change within the next few years to an extent
which could reverse the order of profitability of these enter-
prises. Dairying will remain, for most farmers, the most
profitable activity on the Lowlands.

It is probable, however, that whilst dairying retains
an absolute advantage, price movements will make it relative-
ly less attractive, compared with other livestock enterprises.
In this event, individual farmers who are of above-average
efficiency as beef or mutton producers, may be able to
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carry on these enterprises as profitably as milk production,

a situation which, at present, is only possible, if at all, if

beef and sheep are managed with a very high degree of

efficiency. Even so, this could only be at a level of income

below that which is currently yielded by dairying.

For the average farmer, facing a cut in income as a result

of falling milk prices, non-dairying enterprises do not provide

an alternative capable of replacing milk production. The

only course of action which is of general application in the

Lowlands and which can retain, or improve, the present

level of incomes in the area, is greater efficiency in the

management of the dairy enterprise.

Increasing the Efficiency of the Dairy

Enterprise
A cursory glance at the methods of herd management of

the Lowlands may give the impression of a backward system

in that it is still traditional in approach and has been rela-

tively unaffected by post-war changes in techniques which

have become standard practice in the dairy industry generally.

It is apparent, however, on closer study, that the picture

of a backward system is only superficial. By and large,

farmers in the area have taken advantage of those improve-

ments in techniques which are suited to the conditions

under which they farm and have eschewed the temptation

to get 'up to date' with methods which are not appropriate

to the Lowlands, however valuable they may be elsewhere.

Thus, haymaking in the area today is a very different

process from that of tradition and in its modernisation has

overcome many of the disadvantages for which it has been

criticised. The milk yields achieved by farms co-operating

in the Food Utilisation Survey show that the quality of

stock in the area has at least kept pace with that of the

National Herd. Farm incomes are comparable with those

generally obtained on small dairy farms and are probably

higher than in most areas where such farms are handicapped

by heavy soils.
In seeking, therefore, for ways of increasing the economic

efficiency of Lowland holdings, it must be emphasised that

the problem is not one of rescuing a ' depressed ' area.

The danger is not in the present but in the future. The

area is particularly vulnerable to falls in the price of milk

5
425



for, in the absence of any reasonable alternative to dairying,
this is bound to produce a fall in incomes, unless a com-
pensating increase in the efficiency of production can be
achieved.

It is considered that no radical change in the present low
cost medium output system is called for, but that a consider-
able increase in efficiency is possible within the basic pattern
of feeding and allied herd management as it is practised in
the area today. It is proposed therefore, to concentrate
on ways of improving the established methods of milk
production rather than to suggest alternatives to them.
If this should disappoint some readers, they are reminded
that the primary object of this study is to suggest improve-
ments within the capacity of the average farmer and that its
recommendations are limited accordingly. It is agreed that
an income considerably higher than the present average
could be obtained on a farm in the district by the use of
' progressive ' techniques. It is believed, however, that
this would demand a farmer of high technical and managerial
ability and that such a man could be very successful under
the present system, although the very highest rewards may
not be obtainable under it. To those with the laudable
determination to be satisfied with nothing less than the
highest rewards, a word of warning should be given. The
success of the present methods of milk production depends
upon the practice of an integrated system. Many of its
features, if occurring as isolated characteristics of a dairy
enterprise, make for low economic efficiency. Such factors
are the high proportion of permanent pasture, the high
percentage of summer milk production and the low consump-
tion of concentrates. A radical change in one of these
factors usually requires a change in the others if the outcome
is to be successful. Failure to appreciate this fact is often
the reason why piecemeal attempts to intensify production
are unsuccessful.
In the interests of the dairy industry as a whole, it is

desirable that increased efficiency should be obtained
without an increase in the output of milk, that is, entirely
as a result of a decrease in the total costs of production.
It is appropriate, therefore, as a first step, to consider to
what extent this is feasible in the Lowlands.
The largest single item of cost of the dairy enterprise is

that of foods. The annual consumption of concentrates,
per cow and per gallon of milk produced, is already low in.
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the district by national standards, being, on average, about

101 cwt. per cow and 1.5 lb. per gallon, at a yield per cow

of a little over 800 gallons. Clearly, the possibility of

reducing concentrate consumption, whilst maintaining yield,

is small. Some waste of concentrates must occur as a result

of the 'hit or miss' methods of rationing which are common

in the area. On particular farms, the recording of milk

yields and the accurate measurement of rations would avoid

this. On balance, however, it is considered that improved

feeding techniques would lead to higher concentrate use,

as the evidence indicates that underfeeding of concentrates

is apt to occur during the winter feeding period, in relation

to theoretical requirements. The greatest opportunity for

reducing concentrate consumption occurs during the summer

grazing period. It is believed that many holdings could

utilise the summer grazing more fully than they do at present

and one method of achieving this would be to reduce the

quantity of cake fed during this period. Although the

reduction might be slight, any saving is worth while.

Virtually all concentrates are purchased, usually in small

lots. The cost, per unit of feeding value is, therefore, high.

The possibility of reducing this charge is very limited,

particularly on the smaller holdings. As no cereals are

grown for feed, cheaper home mixes are not available.

If capital could be found for the installation of bulk storage,

it could usually be invested more profitably in other uses.

Co-operative buying appears . to be the only chance of

obtaining cost reductions on this score.

Grazing and grass products comprise nearly 90 per cent

of foods other than concentrates. Given the technical

ability of the average farmer, no cheaper bulk food, in

terms of cost per hundredweight of starch equivalent, is

possible. Nor can any general possibility of a reduction in

total costs per acre of grassland be envisaged. Rent, at about

£6 per acre, is by far the greatest constituent cost. Fertiliser

use is very low. Cultivations are at a minimum. The

baling of hay by contractors is less costly on small holdings

than the possession of a baler and, even on medium sized

farms, capital invested in such specialised machinery could

often be better employed elsewhere.

The role of labour and machinery has been discussed

previously. Whilst there is ample opportunity for reducing

the cost of these items, per unit of output, by increasing

production, the chance of reducing their total farm cost
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is small. It would probably be possible to save labour hours
on dairy work on most holdings by replanning the layout
of buildings and by evolving more efficient work routines.
By and large, however, only on the biggest holdings could
the total cost of farm labour be reduced by this means.

It must be concluded that an increase in economic effi-
ciency, sufficient to offset even a moderate fall in the price
of milk, cannot be expected as a result of reductions in the
total costs of milk production, the level of output remaining
unchanged. In individual cases, such reductions are, no
doubt, possible; it may be taken as axiomatic that waste
occurs on Lowland holdings as on all farms. However,
unless gross inefficiency in this respect is present, the avoid-
ance of waste can contribute only partially to the solution
of the problem.
An increase in economic efficiency, of the order which is

likely to be required in the future to maintain incomes,
can only be achieved at a higher level of total output and
cost than is found at present. Three methods of increasing
output may be considered; firstly, the improvement of
profit margin per cow; secondly, the substitution of cows for
other stock; thirdly, an increase in the stock carrying capacity
of the holding. Whilst each is of a different character, the
three approaches may be tackled simultaneously.

The Improvement of Profit Margin per Cow
The improvement of a herd's output is a long term opera-

tion, if it is to be brought about internally by selective breed-
ing. It can, therefore, offer little to the solution of the
immediate problem. That is not to say that a continuing
increase in the inherent capacity of the herd to produce
milk is not important. It should be an objective concurrent
with any shorter term plan designed to increase efficiency.
But an improvement in herd quality may be purchased;
it is not essential that the milk producer concern himself
with this aspect of dairy management. For reasons which
are given later, it is considered that Lowland farmers, in
particular, those with small holdings, should look to other
farmers, more suitably situated, to provide the requisite
improvement in the quality of their stock.
In the short term, the farmer must concentrate on making

the most of the existing milk potential of his animals.
However, unless extreme inefficiencies exist to be corrected, -
spectacular increases in yield are not to be expected as a
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result of changes in day to day management. Every activity
of the dairy farmer may be considered to have a bearing on
the yield of his cows and it is impossible to evaluate every
one of the multitudinous factors which together constitute
management. There is little doubt, however, that the
composition and quantity of the ration have the most direct
influence on the level of milk production.

Given that the basic system of milk production in the
Lowlands is sound and is to be continued, the composition
of the ration is fixed within fairly narrow limits to grass and
grass products. Increased efficiency in feeding turns mainly
on questions of measurement, particularly of concentrates.
At present, most farmers do not record the yields of indi-
vidual cows and the measurement of daily rations is very
approximate. Under these conditions, it can only be
coincidence if the optimum ration is given.
In theory, it is most profitable to push the consumption

of concentrates to the point where their mawinal cost
equals their marginal return in milk. In practice, an
exact equilibrium is difficult, if not impossible, to achieve,
as the effect of changes in the ration cannot be isolated with
certainty from other factors which influence both short-term
and long-term fluctuations in yield. The admitted diffi-
culties in arriving at a perfect balance between the level
of feeding and the level of milk yield should not, however,
deter farmers from experimenting in order to test whether
a better relationship than that existing is possible. It may
not be fully appreciated that text-book standards of feeding,
such as 4 lb. concentrates per gallon of milk, do not guarantee
high efficiency in the conversion of concentrates, although
they are useful as a basis for experiment. It is necessary
to test the relationship between an additional quantity of
cake given to a particular animal and the additional quantity
of milk produced. Provided that the value of the latter is
greater than the value of the former, some margin has been
added to farm profit. Conversely, if a reduction in the
quantity of cake given to an animal does not lead to a reduc-
tion of equal value in the quantity of milk produced, profit
has again been increased.

It is not to be expected that experiments on the above
lines will show immediate results, except perhaps in cases of
existing gross under or, over feeding of a cow's potential.
Some time must be allowed before finally assessing the
results and the greatest difficulty is in judging the respective
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influences of fluctuations in yield of changes in the ration
and changes in the stage of lactation. This should not,
however, be beyond the farmer's ability, particularly when
he is dealing with cows of which he has had previous ex-
perience.

It is thought that tests of this nature are likely to show a
case for some increase in the quantity of cake fed per gallon
toward the end of the winter feeding period but might well
indicate a lower level of concentrate consumption to be
desirable during the summer.
A rational feeding programme, arrived at on the above

lines, is impossible, however, without a system for recording
the yields of individual cows. This must, therefore, be a
first step towards increased efficiency. The keeping of such
records is also an essential check on the quality of the herd,
for a successful culling and rearing poliey cannot be main-
tained without a factual basis.
The extent of the increase in efficiency in the input/output

relationship per cow, which is possible in the short term, is
not, however, likely to be sufficient to fully compensate
for the fall in milk prices which may be expected in future
years. The average Lowland herd is at present a com-
paratively efficient user of variable factors. Further in-
creases in output per cow are likely to be obtainable only at
rapidly increasing variable costs per unit, with the danger
that preoccupation with this aspect of increasing production
may easily result in a situation where marginal costs outstrip
marginal returns. The farmer must, therefore, look else-
where for the main solution to his problem. It is the thesis
of the following argument that the key to increased profits
on Lowland farms is in a more intensive stocking of dairy
cows, in that this is both the easiest and quickest method by
which improvement may be brought about. If profit per
cow is treated as of secondary importance, this is not in
any absolute sense but only in relation to the problem of
increasing economic efficiency.

The Case for Purchasing Dairy Replacements

The substitution of dairy animals for beef or sheep ha 
been discussed in previous pages in comparing the profit-
ability per acre of dairying with that of other livestock enter-
prises. The same principles and analysis are applicable to
a comparison of the different classes of stock within the
dairy enterprise. For example, a comparison of the gross
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margins per acre yielded by dairy cows and by dairy replace-

ments, on the 48-acre specimen holding (Table 24), shows

that one acre devoted to cows produces nearly £23 more

gross margin than one acre devoted to followers. Whilst

this simple comparison is only approximate, it illustrates the

considerable advantage in buying, rather than rearing,

herd replacements on Lowland holdings.
The figures of gross margin given in Table 24, are not

immediately applicable in the present context because a

comparatively large addition to a milking herd is involved

in the replacement of young dairy stock by cows. Therefore,

it cannot be assumed that some factors, regarded as ' fixed '

in the computation of the table, will remain so under these

circumstances. Additional housing will usually be required.

If the herd is milked through a bail, winter and summer,

winter shelter may be provided reasonably cheaply. Indeed,

under these circumstances, if capital is short, adaptation

of existing buildings and improvisation, carried out by farm

labour, may suffice as a temporary measure until the capital

position is improved as a result of the higher income gene

rated by the change. If the cows are milked in stalls through-

out the year, the minimum capital requirement will be higher.

It must be stressed, however, that, in the situation which

these changes are designed to meet, the farmer cannot afford

a lavish building programme, galling though it may be to

him to settle for less than the best.
It is considered that the majority of holdings could deal

with the extra work involved in the replacement of followers

by cows without employing more labour. The additional

requirements of the milking herd would be offset to some

extent by a saving of labour on young stock. No extra

labour would be needed on grassland operations. At

present levels of stocking, many holdings have surplus

capacity in labour. For example, over half the holdings

in the size group 46-55 acres, in which the average stocking

is sixteen to seventeen cows plus followers, have two full-

time regular workers. Without followers, this labour

force would be required to deal with twenty-two to twenty-

three cows only.
There is no reason to believe that other ' fixed ' costs,

such as rent, rates, repairs etc., should be significantly

increased by changes in cow numbers on the scale envisaged.

It may be assumed that, with no replacements to be reared,

all cows in the herd would be put to a beef bull. A higher
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average price per calf sold may be expected, therefore, than
when sales include some heifer calf rejects. More calves
will be sold, not only as a result of larger herd size but also
because none are required for rearing. The extent of the
increase will depend on whether replacements are purchased
as 'down calving' heifers or as cows in milk.
Table 30 shows the addition to family farm income

which may be expected on the 48-acre specimen holding
as a result of replacing all young dairy stock by milking cows.

It is seen that the margin of gross output over variable
costs, including housing, is considerable, amounting to an
increase of over 50 per cent on the net farm income obtained
with the home-rearing of replacements. This margin amply
covers the likely cost of any additional part-time labour which
might be required on some holdings to deal with the extra
cows, or any small increases in other costs which have not
been allowed for in the calculation.

TABLE 30
Calculation of Additional Income Resulting from Substi-

tution of Dairy Cows for Dairy Replacements
48-Acre Specimen Holding

Stocking of Dairy Animals—Replacements Home-Reared
Cows . . . . 16 at 2-2 acres per cow
Youngstock R.U. . . 3.5 at 3.7 acres per replacement unit

Stocking of Dairy Animals—Replacements Purchased
Cows . . . . 22 at 2.2 acres per cow

Increase in Size of Milking Herd Equals 6 Cows
Additional Output £ £
Milk . . 6 x £110.5 663
Calves . 5 x £12 60 723

Less Herd Replacements at 221%
Cows purchased . . 5 x £90
Cull cows sold . 5 x £45

Additional Costs
Concs. Other foods, Misc. 6 x £21.5
Less variable costs of
young stock . . . 3.5 x £23

Housing Capital Cost E50 per Cow = £300
Depreciation at 5%
Interest at 6%

450
225 225

Total 498

129

80 49

. 15

. 18 33

Total 82

Additional Income 416

£$.7 per acre
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Farmers' arguments against the desirability of purchasing

replacements centre mainly on the difficulty of buying as

good an animal as can be reared at home. It is believed

that the risks are exaggerated. The example given above

is based on a cow with an annual yield of 816 gallons—a

medium quality animal which should be obtainable for £90

without undue difficulty. Even if a much larger sum—

say £120, was necessary to acquire a cow of this quality, the

investment would still be worth while; but this is not the

case. It is also apt to be overlooked that not every home-

bred heifer is of satisfactory quality.
Admittedly, some thought and previous planning of the

source of replacements is required. A farmer who is

prepared to go no further than the local market and bid for

his neighbours' rejects can hardly expect to be satisfied.

It is known that farmers in other districts rear good quality

heifers specifically for sale and it is possible to enter into

a definite contract for the supply of replacements with a

guarantee of their quality. The problem is certainly more

difficult for the small farmer with a high yielding herd of

1,000 gallons average, or more. The best solution in such

a case would probably be a confract for the rearing of his

own, selected, calves on a larger farm, these to be returned

in due course to the parent herd.
Underlying much of the antagonism toward the pur-

chasing of replacements is the fact that most farmers enjoy

rearing their own young stock. The writer has no desire

to curtail or deride this pleasure, but merely to assess its

cost and to point out that, if financial considerations be-

come of paramount importance, the substitution of cows for

followers is the quickest and easiest method by which a

relatively large addition to income may be made.

The Improvement of the Stock Carrying Capacity of Grass—

land

This objective has two aspects, firstly, that of obtaining

maximum utilisation of the existing grassland, secondly,

that of increasing its productivity.

Maximum utilisation calls for a high and carefully managed

rate of stocking of the summer grazing. There is evidenec

that greater numbers of stock could often be carried at
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existing levels of grassland production. One such indica-
tion has been mentioned in connection with the establish-
ment of a subsidiary sheep enterprise. However, few farmers
would admit to consistently understocking their pastures and
differences of opinion on this point usually turn on the
definition of fully stocked'. The problem is complicated
by the fact that poor stocking, of itself, tends to decrease
the productivity of grassland and, conversely, that this
can be improved by correctly managed stocking alone.

Understocking is a danger inherent in the traditional
system which looks to grassland to provide the nutrient
requirements of stock throughout the grazing period with
little assistance from handfeeding. The number of stock
carried on a holding tends to be the maximum which can
be supported on the grazing when this is most scarce. As
a result, wastage of grass, in the sense that less than optimum
utilisation is achieved, occurs at some periods in the season.

It is believed that a better match between grass production
and requirements could be obtained as a result of only
slightly more sophisticated management techniques than
are found at present. For example, block grazing could
be used with advantage on most holdings. The taking of an
earlier hay crop would go some way toward alleviating the
shortage of grazing which occurs in July and August. Large
quantities of hay are required under the traditional system,
but these could be provided at less cost to grazing by taking
earlier cuts off more fields. In this connection, the making
of silage offers a more flexible method of matching the needs
of conservation and grazing to grass production, provided
that a crop of reasonable quality can be made.

Concurrent with a high level of stocking, strict control
of the supplementary feeding of concentrates is required.
Some wastage of the protein available in grazing occurs on
farms, particularly on those with lower yielding herds, in
that concentrates are fed at times when nutritional require-
ments could be fully satisfied from grass alone. The
theoretical assessment, on which this conclusion is based,
is reinforced by the knowledge that cake is often given in
order to get the cows easily into the milking bail. Whether
or not expenditure is worth while for this purpose must be
left to the judgement of the farmers concerned. It should
be noted, however, that not all bail milkers find this practice
necessary. A reduction of 1- lb. of concentrates fed per
gallon, whilst the herd is at grass, would yield, in additional
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income, the equivalent of a rise of more than one penny

per gallon in the annual average price of milk.
It is appreciated that the determination of nutritional re-

quirements is not easy in practice, but experiment in the

relationship between small variations in the quantity of

the concentrate ration and changes in the yield of milk

should be made. In addition to a reduction in the quantity

of dairy, or grazing cake fed, a case may be found for the

use of cheaper, cubed cereals in place of compounds.

A further factor governing the optimum use of summer

grazing is the lactation curve of the cows during this period.

The highest rate of conversion of grass to milk, in terms of

milk per acre, is obtained when the period during which

milk is most freely given, as a result of the animals physio-

logical processes, coincides with the period at grass. If

the price of milk were constant over the year, this would

require calving in March and April. But some modification

of these dates is desirable because of the seasonal variation

in milk prices. It is considered that to achieve the maximum

benefit from the Lowlands system, the main crop of calvings

should occur within the period mid-January to early March.

By so doing, a first flush of milk can be obtained in the

higher priced months, at a very moderate cost in winter

feeds, and a fairly high output can be maintained until

later summer on grass alone, or with little concentrate

supplementation.
Given a marked summer seasonality of production, the

quality of winter bulk rations is not of paramount impor-

tance. Few, if any, cows will be in milk throughout the

whole winter feeding period. Most of the milk produced

during this time comes from animals which calve towards

the end of the winter, the preceding months being spent

dry. This may be supplemented by milk from cows at the

end of their lactations in early winter, the later months of

handfeeding being spent dry. A bulk food of medium

quality is adequate in this situation, the essential requirement

being that it is cheap.
On the majority of farms, hay is most satisfactory as the

main constituent of the ration. Hay alone is sufficient

for the maintenance of dry cows, even in high yielding herds.

For cows in milk, supplementation with small quantities

of a succulent, to provide variety in the ration, may be

desirable. Of the various alternatives, sugar beet pulp is

recommended, Against its relatively high cost per unit, as
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compared with kale or silage, must be balanced the small
quantity required in total, its ease of handling and mea-
surement in making up the ration and the saving in farm
acreage as compared with a home-grown succulent.
The recommendation of hay as the main constituent of

the winter ration is determined by the knowledge that most
farmers can produce a crop of reasonable quality at low
cost. Provided that other home-grown foods are of
average quality and produced at average cost, the
balance of advantages and disadvantages favours silage,
kale and hay, in that order. However, the proviso of
average quality and cost rules out the practicability of
any general recommendation on those lines for ' Flats '
farms, as the range of results actually achieved in individual
cases is so great. Farmers who know from experience that
they can successfully deal with silage or kale are advised
to use those crops instead of hay.
The better utilisation of grassland is primarily a question

of the improvement of technical skills. It is also, however,
one of the degree of risk which the farmer is willing to bear.
It cannot be denied that substantial increases in rates of
stocking will increase the risk of losses in the short term.
Indications are that the Lowland farmer has been a reluctant
risk-taker in the past, but it is thought that his idea of the
degree of risk involved in the expansion of his herd is exag-
gerated. This is unlikely to be based on any quantitative
assessment, other than a comparison of his own low variable
costs of producing hay with the £20 or more per ton which
he may have to pay to buy hay in a poor season. If the
risks of more intensive stocking are to be assessed in terms
of the increased liability to purchase winter fodder, the
estimated cost of this, over a representative cycle of good
and bad seasons, should be set against the expected in-
crease in revenue from the extra cows to be kept. It will
be found that, at rates of intensification of the order en-
visaged in this study, the total gross margin yielded by the
additional stock will amply cover any reasonable estimate
of the added liability to purchase hay. The short term
risks involved in expansion may, therefore, be taken with
justification.

Efficient grassland utilisation is a pre-requisite of any
improvement in its productivity. There is little point in
growing more grass if that which is at present produced is
not fully used. Efficient utilisation may not, however, be
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sufficient, of itself, to compensate for further falls in the

price of milk. To maintain or increase incomes in the

future, an improvement in productivity is also required.

Increases in grassland productivity may be considered in

two categories, firstly, those obtainable with little or no

increase in the present level of expenditure per acre, secondly,

those which can only be achieved at a relatively high extra

cost per acre.
Increases in the first category are part and parcel of the

improvement of utilisation, since they are similarly dependent

on the maintenance of a high and carefully managed rate of

stocking. Hard grazing, plus adequate physical cultivations

as described on page 394, can lead to a considerable improve-

ment in the quality and quantity of grass obtained from the

indigenous permanent pastures. This is borne out in

practice as well as in theory. The more competent farmers

in the area achieve rates of stocking which are much above

average, without incurring substantial increases in the costs

per acre of grassland. The homogeneity of soils in the

district has been stressed previously. Whilst it is recognised

that absolute uniformity between farms cannot be assumed,

such differences as exist cannot account for the wide varia-

tions in stocking intensities which occur. These are pri-

marily the result of differences in the standard of grassland

management. It is concluded, therefore, that there is no

good reason why most farmers, if shown the way, should

not, in future, approach the standards which are currently

achieved by the more efficient. The skill required to do so

is no more than an extension of that which they already

possess. It does not involve the learning of a new tech-

nique. A standard of one and three-quarter acres utilised

per dairy cow is thought to be a realistic objective for the

average farmer and capable of achievement without much

increase in the level of grassland costs or any radical change

in other aspects of herd management. An estimate of the

additional income to be expected from intensification of this

order has been given in the previous discussion of farm

incomes. At present milk prices, an increase of £5 to £6

per acre is indicated.
Methods of increasing grassland productivity which

involve a level of cost which is comparatively much higher

than that of the present are the use of leys and, or, heavy

dressings of fertilisers. It is considered that the latter is

only technically possible after grassland has already been
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considerably improved by the methods ofitlined above,
including tile drainage.

Direct estimates of the relative profitability of these
operations cannot be made, as no quantitative information
is available on the yield to be expected of a ley in the area
or as a result of given applications of fertilisers. It is
possible, however, to calculate the probable cost of these
operations and to evaluate this in terms of the increase in
stock carrying capacity which would be required to justify them.
The figures in Table 31 give an estimate of the variable

costs of establishing and maintaining a three-year ley,
including preliminary drainage. It is stressed that these
are not total costs but are the additional expenses which
would be incurred over those normally involved in the
management of unimproved permanent grassland. Actual
costs may be expected to vary widely in view of the physical
difficulties of the operation and the example is considered
to represent a minimum, rather than an average, cost level.
No allowance has been made for establishment failures.
Assuming that the additional cost of a ley, over that of the

permanent pasture which it replaces, is £5 per acre and that
the additional stock which it is proposed to keep as a result
of this change are dairy cows yielding a gross margin of £80
per cow, it is evident that the ley must carry an additional

TABLE 31
Estimated Costs of Field Drainage, Establishment and Maintenance
of Three-Year Ley, Additional to Costs of Unimproved Permanent

Pasture

Drainage

Gross Cost £40 less grant £20

Per Acre

2000. 

Establishment
Seeds . 4.75
Fertilisers . . . . . . . 2-50
Depreciation of Tractor and Implements, Fuel 1.75

Less Ploughing Grant

Net Cost 2.00

Annual Costs
Drainage. Depreciation 5% + Interest 6% 2.20
Share of Establishment . 0.70
Fertiliser. 3 cwt. per acre Compound 2.30

9.00
7.00

Total 5.20
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5/80 cows to cover its extra costs, that is, an additional .063
cow livestock units per acre, or one extra cow for every 16
acres of leys established. The proportionate increase in.
productivity of the ley, as compared with permanent grass-
land, depends on the productivity of the pasture which it
replaces, assuming full utilisation of both crops. On the
100-acre specimen holding, for example, permanent pasture
carries .425 grazing livestock units per acre. To cover its
extra cost, one acre of temporary grass on this holding must,
therefore, support .488 grazing livestock units, a requisite
increase in productivity of 15 per cent.

These figures represent the minimum requirement to be
satisfied if the substitution of leys for permanent grass is
not to involve the farmer in actual loss. It may reasonably
be supposed that temporary grasses, receiving an annual
dressing of 3 cwt. of compound fertiliser per acre, would
possess the requisite additional stock-carrying capacity over
unimproved permanent grassland.

It would be quite unrealistic, however, to advocate a policy
of ploughing and reseeding on this evidence. The introduc-
tion of even a small arable acreage entails a considerable
increase in the managerial problems, effort and risk bearing
required of the Lowland farmer, compared with that of the
traditional system. A large inducement is certain to be
required in order to overcome the initial inertia and anta-
gonism to a change of this sort. What the necessary profit
expectation might be in a typical case it is impossible to say,
if only because farmers do not assess the consequences of
policy changes in precise quantitative terms. It is believed,
however, that if a choice were put to them, few would be
willing to consider a programme of ley establishment which
did not offer a prospect of an addition of at least E1 per
farm acre to the family income. Probably more would be re-
quired; certainly a few shillings per acre would be insufficient.
The attractiveness of the extra income available from the

introduction of leys will be judged according to the relative
addition which it makes to total farm income. But physical

restrictions impose a limit on the proportion of the total

farm acreage which can be put to temporary grasses without
incurring serious risk to the farm economy in the event of

the establishment failure which must be expected from time

to time. On those large holdings in the district where the

use of leys is most advanced and where it may reasonably

be expected that the farmer has ploughed the maximum
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acreage which he finds feasible, the proportion of total farm
acreage put to temporary grass is generally rather less than
one fifth. Considerations other than risk, such as the
availability of capital for land drainage, influence this pro-
portion, but for lack of better evidence, it is suggested that
twenty per cent is the maximum proportion of farm acreage
which it is advisable to sow to temporary grasses. On
small holdings the proportion would have to be less.
Thus, a considerably greater increase than 15 per cent in

the stock-carrying capacity of leys over that of permanent
grassland is necessary before the change is likely to be
acceptable to most farmers. The figures given in Table 32
show the extent of the increases required to produce additions
to total farm income ranging from £50 to £200, on the 100-
acre specimen holding.

It will be appreciated that the higher the annual cost of a
ley or the lower the gross margin of the stock which are to
use it, the greater must be its productivity in order to yield
a given profit. Some examples of the effect of variations
in these factors are given in Table 33. It is assumed that
one-fifth of the total farm acreage is in temporary grasses.
The arbitrary nature of the assumptions underlying the

above calculations need hardly be emphasised. Neverthe-
less, it is considered that they provide a more useful guide
to the farmer who may be contemplating the introduction of
temporary grasses than the vague, unquantified terms in
which this subject is usually discussed.

TABLE 32
Percentage Increase in Productivity of Ley over that of
Permanent Grassland which is Required to Produce Given

Additions to Total Farm Income
100-Acre Specimen Holding

Addition to Total
Farm Income

Increase in Productivity of Ley
over that of Permanent Grass

50
100
150
200

0/0
26
34
43
51

Assumptions 1. Proportion of holding to be put into temporary
grass 1/5th.

2. Additional cost of ley over permanent grassland.
£5 per acre per annum.

3. Additional grass to be utilised by dairy enterprise.
(Cows plus associated followers. Gross margin
£69 per livestock unit).
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TABLE 33

Percentage Increase in Productivity of Ley over that of
Permanent Grassland which is Required to Produce an
Increase of £100 in Total Farm Income, According to
Cost of Ley and Type of Stock Using Additional Grass.

100—Acre Specimen Holding

Stock Using
Additional Grass

Type

Dairy Cows .
Dairy Followers
Dairy Enterprise

Additional Cost of Ley Over that of
Permanent Grassland

Gross
Margin £ £ £ £ £
per 3 4 5 6 7
L.U.

£ % % % % %

80 24 27 29 32 35
41 46 52 58 64 69
69 27 31 34 38 41

Considering the probable range of the limiting factors—
the annual cost of a ley, the proportion of total farm acreage
which may be ploughed, the type of stock likely to use the
additional grass and the profit expectation required to induce
the farmer to plough at all, it is concluded that there must be a
reasonable expectation that the stock-carrying capacity
of temporary grass will be one-third higher than that of
the permanent pasture which it replaces before such a
substitution can be recommended for general adoption.
In the opinion of the writer, it is by no means certain that

temporary grassland will usually achieve this degree of
superiority under Lowland conditions. There is no doubt
that the permanent pastures of the ' Flats ' are of higher
quality than the permanent grassland which usually features
in text-book comparisons and it is probable that the average
Lowland ley is of a poorer standard than is commonly found
elsewhere. The precise degree of superiority of the ley, as
regards overall productivity is, however, as stated, a matter
of opinion and there is no doubt that on some farms, at
least, an acreage of temporary grass would be desirable.
But it must be remembered that the permanent pasture

taken as the basis of the previous calculations is of average
quality, as typified by the average stock-carrying capacity of
holdings in the size group 76-150 acres, and it has been
argued that the productivity of such grassland can be
greatly improved at little additional cost per acre. It is
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pertinent to examine the various methods of improving
grassland, by comparing the percentage increase in pro-
ductivity over that of unimproved pasture which is required
of each, in order to yield a given addition to total income.
In Table 34, the methods of grassland improvement

corresponding to each level of cost per acre per annum are
as follows.
A. No Cost Better management of stocking and cul-

tivations only. Applicable to the whole
farm.

B. £2 per acre Drainage of permanent pastures. Expen-
diture on fertilisers at the same rate as
for unimproved grassland. Applicable
to 80 per cent of total farm acreage.

C. £4 per acre Drainage of permanent pastures plus
moderate application of fertilisers. Appli-
cable to 80 per cent of total farm acreage.

D. £5 per acre Temporary grasses plus moderate appli-
cation of fertilisers. Applicable to 20
per cent of total farm acreage.

E. £7 per acre Temporary grasses plus heavy application
of fertilisers. Applicable to 20 per cent
of total farm acreage.

It is assumed that the dairy enterprise i.e. cows plus the
number of young stock normally associated with them, is to
be expanded to utilise the additional grass.
The proportionate increase which is required in the stock-

carrying capacity of permanent grassland in order to yield
a given addition to income, is small, when it is obtained
through better management at no extra cost, compared with
the increase which is needed when improvement is by plough-
ing and re-seeding. For example, in the particular instance
shown in Table 34, an improvement of 10 per cent in the
stock-carrying capacity of all permanent grassland would
yield an addition to farm income of £300, if the increase in
productivity was obtained at no extra cost per acre. In
terms of stock numbers, the 100 acres of permanent grass
would have to support an additional 4.25 livestock units of
dairy cattle. An improvement of this order, obtained by
better management alone, is believed to be well within the
capacity of most holdings. In order to obtain the same
result from leys receiving a moderate dressing of fertilisers,
the temporary grass would have to possess a stock-carrying
capacity more than two-thirds greater than that of the
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permanent pasture which it replaced. This degree of
superiority is unlikely to be achieved.

If a farmer is sceptical about the chances of increasing
the productivity of his pastures to a standard higher than the
present average of the size group 76-150 acres, without
incurring extra expenditure, he should consider the possi-
bilities of draining his land and applying moderate dressings

TABLE 34

Percentage Increase in Productivity of Improved Grassland
over that of Unimproved Grassland which is Required to

Yield Given Additions to Total Farm Income

100-Acre Specimen Holding

Addition to Total
Farm Income

Additional Annual Cost per Acre of
Improved Grassland Over that of

Unimproved Grassland

No Drain- Drain- Ley Ley
Cost age age

£2 £4 £5 £7

£ 0/0 0/0 0/0 0/0 0/0
25 1 8 15 21 28
50 2 9 16 26 32
100 3 11 18 34 41
150 5 13 20 43 49
200 7 15 22 51 58
300 10 20 26 69 75

of fertilisers. In terms of annual cost, this method of
improvement shows little advantage over ploughing and re-
seeding, for the costs of ley establishment are mostly covered
by the grant obtainable for ploughing old grass. The risks
and managerial effort involved are, however, considerably
less. There is little doubt that Lowland pastures, improved
in this way, are capable of reaching the productivity of the
average short-term ley.
So far, only the stock-carrying capacity of leys and of

improved permanent pasture has been considered. No
account has been taken of possible differences in the quality

and seasonality of the various types of grasses. Leys have

an undoubted advantage over unimproved permanent pas-

ture in providing growth both earlier and later in the season.

This is due, in part at least, to the fact that temporary grasses

are confined to drained soils or to those fields which have
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superior natural drainage. Permanent pasture which has
been tile drained and suitably manured is likely to possess a
similar advantage in seasonality of growth.

It can be shown that the saving in the cost of concentrates
and hay, plus the additional milk which is to be expected
from earlier turning out to grass, more than covers the extra
annual costs of drainage and fertiliser which is necessary
to provide a fortnight's early bite. In the following example,
an estimate is made of the addition to farm income which is
likely to be obtained by the provision of an early bite for 22
cows, this being the average number in milk on holdings in
the size group 76-150 acres at the beginning of April. It
is considered that eight acres of permanent pasture which
has been tile drained and given an early dressing of nitro-
genous fertiliser, in addition to an adequate farm programme
of slagging, would be sufficient to provide the necessary
grass.
Reduction in the Cost of Hand-Fed Foods £

Concentrates 22 cows x 14 days x 10 lb. per cow day
28 cwt. at £32 10s. Od. per ton . 45

Hay 22 cows x 14 days x 21 lb. per cow day
3 tons at £10 per ton . 30

Additional Milk Produced from Earlier Grass

22 cows x 14 days x 1 gall, per cow day
80 galls. at 2s. 10d. per gallon. 11

86
Additional Annual Cost of Early Bite

Drainage 8 acres at £2-2 per acre. 18
Fertilisers 8 acres at £3 per acre . 24

42
Margin . 44

The crucial question is whether, or not, the herd will be
able to graze without causing irreparable damage to the
sward through poaching, or, at least, so harming production
later in the year as to offset the benefit obtained at the
beginning of the season. It has already been pointed out
that grass is often available at present before underfoot
conditions permit its use. However, it can be assumed that
a farmer practising this technique will choose the most
favourably situated fields, as regards access and convenience
to farm buildings and that drainage will lessen the danger of
poaching. If a section of permanent pasture is specifically
managed for the provision of an early bite, there is a good
chance that it will be usable for this purpose in most seasons.
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If poaching occurs, the hay saved through earlier turning
out will go some way to offset any falling off in production
later in the year and vvill still give the practice a slight ad-
vantage. It is considered that a short term ley is a less
attractive alternative because of its inability to withstand
poaching. If temporary grasses are to be used, the best
answer is probably the provision of a 1 year ley, such as
ryegrass, grown specifically for early bite and incorporated
in an arable rotation including cereals. Such a procedure is
not, however, considered practical for general recommenda-
tion.

It will not have escaped the notice of readers that grassland
improvement which entails tile drainage involves considerable
capital expenditure. This is a very weighty reason in favour
of taking every opportunity of improvement by low cost
methods which depend for their success mainly on the acqui-
sition of greater skill in grassland managment. Help in
acquiring this can be obtained at no cost. There is a very
real danger that, where capital is short, it may be absorbed
in costly grassland improvements, leaving the farmer without
adequate resources for increasing the stock needed to make
use of the extra grass. In this event he will be in a worse
position than before; an error to be preferred, is the expan-

sion of the stocking of a holding somewhat in advance of

the increase in grassland productivity which is needed to
support it.
A disadvantage of low cost methods of improvement,

which is applicable also to the draining of permanent pasture,
is the relative slowness of the operation. The establishment
of temporary grasses offers a fairly quick way of increasing

the stock carrying capacity of a holding and, under some
circumstances, may be preferred for this reason. In so far,
however, as the final objective is a rapid increase in income,
this can be obtained by substituting cows for followers, as

has been previously described.
It is envisaged that, in general, the progression towards

improved stock-carrying capacity should begin with greater
efficiency in utilisation, concurrent with an increase in the
productivity of permanent pasture by low cost methods.

Drainage of the holding should be extended as capital re-

sources permit. When permanent grassland has been

improved to the fullest extent allowed by these methods,

it is doubtful if any further advantage is to be obtained from

ploughing and re-seeding to temporary grasses.
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Appendix "
Specimen Farms: Summary of Financial and
Other Data

(1) Farm Size 48 Acres Crops and Grass—Typifying Holdings of 26-75
Acres

Type A: Dairying Only

Crops

Permanent Grass — Hay .
— Grazing

!I - Orchard
Buildings and Roads .

Total

Livestock

Milking Cows
Dairy Stores:
Over 2 years
1 — 2 years
Under 1 year

Poultry:
Hens
Other .

Acres
24.0
22.0
2.0
0.5

48.5

Average
Annual
Number

16.0

3.2
4.0
3.5

37.0
48.0

Tenant's Capital Per Acre

Livestock . . 34-1
Machinery and Equipment . 23.1

Standards

Crops and Stock
Livestock Units per 100 Acres Crops and Grass
Dairy Stock . . 44.40
Poultry . . . . . . . . 2.10

Grass Acres per Grazing Livestock Unit . 2.25
Feed Acres per Livestock Unit . . 2.77
Milk Production per Cow . (gallons) . 816.00

Output and Input
Gross Output per Livestock Unit £

Milk (dairy cows) . . . 107.2
Cattle (excluding dairy cows) . 54-3
Poultry (poultry) . . . 83.0

Gross Output per £100 Total Input 109.6
Net Output per £100 Total Labour . 280.9
Net Output per £100 Labour and Power . 172.7
Gross Output per £100 Tenant's Capital . . 77.8
Management and Investment Income per £1bo Tenant's

Capital . • • 6.8
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INPUT

Per Farm Per
Acre

OUTPUT
Per Farm Per

Acre

Labour
Cattle £ £

Paid:
Closing Inventoty 1622

Unpaid: Farmer and Wife 598 12.5 Sales: 3 cows . 135

Foods
11 Calves 128 263

Concentrates: Cows .
Other Cattle
Poultry . .

275
65
80 420

Purchases . . .
Opening Inventory . 1597 288 6.0

Other • • 34 454 9.4 Milk

Fertilisers: Basic Slag 15
Sales 12,661 Gallons . 1715 35.7

Other . 5 20 0.4
Poultry and Eggs

Closing Inventory . 27

Rent
Contract .

300
57

6.2
1-2

Sales: 30 Hens
422 doz. Eggs

14
76 90

Power and Machinery

.1=. 
Depreciation: Tractor

..P. 
Car

.......1 Other

Fuel

71
52 .
44 167
_

85

Purchases 50 chicks .
Opening Inventory .

Sundries
Produce used in House
Other .

7
27

43
5

83

48

1.7

1.0

Repairs etc. 46
Electricity 20

-
318 6.6 TOTAL OUTPUT 2134 44.4

Miscellaneous
Repairs . . 44
Rates including drainage . 23
Insurance . . . . 13
Veterinary and Medicines . 21
Service Fees . 20
Other . 79 200 4.2

TOTAL INPUT 1947 40.5

Per Per
Farm Acre

Management and Investment Income + 187 + 3.9

Net Farm Income + 785 + 16.4

Family Farm Income + 785 + 16.4
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(2) Farm Size 100 Acres Crops and Grass. Typifying Holdings of 76-150
Acres.

Type A: Dairying Only
Crops

Acres
Permanent Grass — Hay . 48.0

Grazing 48.0
- Orchard 4.0

Buildings and Roads . 0.5

100.5

Average
Livestock Annual

Nunzber
Milking Cows 29.0
Dairy Stores:
Over 2 years 9.0
1 — 2 years 6.0
Under 1 year 5.0

Other Cattle:
Over 2 years 1.0
1 — 2 years 1.0
Under 1 year 1.0

Poultry:
Hens 57.0
Other 70.0

Horses 1.0

Tenant's Capital Per Acre
£

Livestock . . . . 32-3
Machinery and Equipment . 14-3

Standards

Crops and Stock
Livestock Units per 100 Acres Crops and Grass:
Dairy Stock . 40.00
Beef Stock . 1.50
Poultry . . . . . . 1.50

Grass Acres per Grazing Livestock Unit 2.35
Feed Acres per Livestock Unit . 

* 
. 2.84

Milk Production per Cow . (gallons) . 816.00

Output and Input £
Gross Output per Livestock Unit:
Milk (dairy cows) . . 107.6
Cattle (excluding dairy cows) 50.9
Poultry (poultry) . . . 91.3

Gross Output per £100 Total Input 107-2
Net Output per £100 Total Labour 234.6
Net Output per £100 Labour & Power . . 167.7
Gross Output per £100 Tenant's Capital . 84.7
Management and Investment Income per £100 Tenant's

Capital . 5:7
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INPUT

Per Farm Per
Acre Cattle

OUTPUT
Per Farm

£ £ £

Per
Acre
£

Labour £ £ £ £ Closing Inventory . 3237

Paid: 1 Full-time Man 579 Sales: 5 cows . . 225

Unpaid :Youth . 260 2 Fat Bullocks 160

Farmer . 492 752
-

1331 13.3 19 Calves . 209 594
_

Foods
Purchases 2 Stores 132

Concentrates : Cows 493 Opening Inventory . 3063 636 6.3

Other Cattle 153
Poultry . 125 771 Milk

Sales 23,031 Gallons . 3119 31.2

Other 58 829 8.3
Poultry and Eggs

Fertilisers: Basic Slag
Other

33
10 43 0.4

Closing Inventory .
Sales: 49 Hens .

702 doz. Eggs

42
22
126 148

Purchases 75 chicks . _ 11

Rent 633 6.3 Opening Inventory . 42 137 1.4

Contract . 128 1.3
Sundries

.4=.
4=.

Power and Machinery
Depreciation: Tractors 105

Produce used in House
Perquisites to Labour

43
12

‘C) Car 52 Other . 5 60 0.6

Others 64 221 TOTAL OUTPUT 3952 39.5

Fuel 99
Repairs etc. 58
Electricity 25 403 4.0

Miscellaneous
Repairs . . 93
Rates including drainage . 32
Insurance . . . . 17
Veterinary and Medicines . 41
Service Fees . 38
Other . 97 318 3.2

TOTAL INPUT 3685 36.8

Per Per
Farm Acre

Management and Investment Income + 267 + 2.7

Net Farm Income +759 +76

Family Farm Income +1019 +10.2



GROSS MARGIN CALCULATIONS
Dairy Enterprise: 48-Acre Specimen Holding

•

Enterprise Unit

Per Enterprise Unit
Gross
Mar-
gin
per
Acre

'Variable' Capital Requirement

Gross
Margin
per £100

'Variable'
Capital

Gross Output Variable Costs Gross
Mar-
gin

Annual Acres

Hay**
and

Silage

Graz-
ing

Total

Dairy Cow

Value of N1;lk 816 galls. x 2/81d
Value of Calf
Less Cost of Replacement:
Value at 1st calving
Value at Sale
Deprecn. over 41 years
Deprecn. per annum

£ £
1105
7.5
—

90
45
45— 

10-0
_

£

1080
Concentrates 10) cwt. x 32/6d
Other Purchased Foods
Misc. (Al. Vet. etc.)

£

170
20
2.5
—

£

21.5

'

£

86.5

Acres

0.50

Acres

1.70

Acres

220

£

393 Cost of Cow

£

90

£
.

96

Dairy Replacement
Value at Caking
Less cost of Calf

90-0
6-0
— 84-0

Milk 22galls. x 2/81d
Milk Substitute 3. cwt. x £5
Concentrates 8cwt. x £2
Nlisc. (vet. etc.)

3-
2.5 23.0
160 
.51 
—

61.0 1.20 2.50 3.70 16.5
Cost of Calf plus
Accumulating Variable costs per
Replacement per annum

86 71

I3eef Type Calf
Value at Sale (2-3 weeks)
Less cost of Calf '

16-0
12-0 

0
Milk 16 galls. x 2/814 20 2.0 2.0 — . — Cost of Calf plus Variable Costs 14 14*

Dairy Enterprise:
Per cow
Plus Calf

22% Replacement
22% Sold 3-10 days
45% Sold Beef
11% Casualty

Value of Milk
Less Depreciation

110.5
10-0

------ 100.5
20-0
10 128.5
70
—
— I

Total Variable Costs

,,,
If

?I

21.5\

50
.....
1.0
—

i

27.5 101.0 0.75 2.25 3.00 33.7

.

Cost of Cow plus Accumulating
Variable Costs of Young Stock per
Annum 116 87

* Part year only.
** Actual Acres Cut Equal Twice Annual Acres.



GROSS MARGIN CALCULATIONS

Dairy Enterprise: 100-Acre Specimen Holding

Enterprise Unit

Per Enterprise Unit Gross
Mar-
gin
per
Acre

'Variable' Capital Requirement

.,

Gross
Margin
per £100
'Variable'
Capital -Gross Output Variable Costs Gross

Mar-
gin

I I

Annual Acres

Hay..
and
Silage

Graz-
ing

Total

£ £ £ £ £ £ Acres Acres Acres £ £ £

Value of Milk 816 galls. x 2/81d. 110.5
Value of Calf 7.5
Less Cost of Replacement: -

•
.

Dairy Cow Value at 1st Calving 90 107.0 Concentrates 101 cwt. x 32/6d. 171

Value at Sale
Deprcn. over 4 years

45
45

Other Purchased Foods
Misc. (A.I. Vet. etc.)

2.0
2.5 21.5 85.5 0.50 1.80 2.30 3712 Cost of Cow 90 95

Deprcn. per annum -

 

11.0
_

Value at Calving 90.0 Milk 22 galls. x 2/81d 3.0

Less cost of Calf 6.0 Milk Substitute .1 cwt. x £5 2.5 23.0 61.0 1.20 2.60 3.80 161 Cost of Calf plus Accumulating

Dairy Replacement - 84.0 Concentrates 8 cwt. x £2 16.0 Variable Costs per Replacement

Misc. (Vet. etc.) 1.5 per Annum 86 71 .

_

Beef Type- Calf Value at Sale (2-3 weeks) 16.0 Milk 16 galls. x 2/81d 2-0 2.0 2.0 - - - Cost of Calf plus Variable Costs 14
,

14.

Less cost of Calf 12.0
---- 4.0 .

Beef Store:
Reared with Dairy Value at Sale (30 months) 80.0

Cost of Calf plus Accumulating

Replacements- Less Cost of Calf 12.0 As Dairy Replacement 23.0 45.0 0.90 2-00 2.90 15.5 Variable Costs per Animal per

Grass Fattened - 68.0
Annum 104 43 ..

Beef Stores:
Purchased at 2 years- Value at Sale (30 months) 80.0

Grass Fattened Less cost of Store 66.0 Miscellaneous 1.0 13.0 - 0.80 0.80 16.2 Cost of Store plus Variable Costs 67 21.

--- 14.0

Dairy Enterprise
(Including Ancillary Beef)

Per Cow Value of Milk 110.5 Total Variable Costs 21.5

, Plus Calf Less Depreciation 11-0 99.5

25% Replacement - 22.5 5.8

25% Sold 3-10 days 1.0 -

40(); Sold Beef 6.2 132.4 0.8 28-9 103.5 0.82 2.58 3.40 30.4 Cost of Cow plus Accumulating 126 82

3%* Reared for Beef and
Variable Costs of Young Stock per

Fattened 2.2 0.7 Annum

7% Casualty
_

9% Beef Stores Fattened
Only 1.0

-
01

. Part Year only

.. Actual Acres Cut Equal Twice Annual Acres
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GROSS MARGIN CALCULATIONS
Beef and Sheep Enterprises

Enterprise Unit

Per Enterprise Unit
Gross
Mar-
gin
per
Acre

'Variable' Capital Requirement

Gross
Margin
per £100
'Variable'
Capital

Gross Output

_

Variable Costs Gross
Mar-
gin

Annual Acres

Hay.*
and
Silage

Graz-
ing

Total

BEEF

Multiple Suckling Unit: 7 Beasts
Reared and Fattened per Annum

0-12 months

£ £

Value 01 12 months (5 cwt.) 7 x £40 280
Plus Subsidy 7 x£ 9 63
Less Cost of Calves 6 x £12 72
„ Deprecn. Nurse Cow

Initial Value 75
Disposal Value ao
Deprcn. over 6 yrs. 35
„ per annum 6

-

£

265.0

£

Calves
Concentrates 7 x 8 cwt. x 37/6 1050
Straw 7 x 6 cwt. x 5/- 10.5
Misc. 7 x 8/- 2.8
Cow
Concentrates 6 cwt. x 32/- 9.6
Other Foods 1.9
Misc. 2.5

-

£

132.3

k

132.7

Acres

2.60

Acres

2.50

Acres

5.10

i

26.0

£

Cost of Cow plus Cost of Calves
less Subsidy plus Variable Costs 216

£

61

12-24 months

24 months to Sale

Total Enterprise

Value at 24 months (8 cwt.) 7 x £6.; 455
Less Value at 12 months 7 x £40 280

- 175.0

Concentrates 7. 1.4 cwt. x 32/- 15.5
Straw 7 x 15 cwt. x 5/- 26.0

- 45.5 129.5 3.50 7-70 11.20 11.6
Initial Value of Beasts plus Vari-
able Costs 325 40

Value at Sale (10-101 cwt) 7 x £80 560
Less Value at 24 months 7 x £65 455

- 105.0
Misc. 7 x £ 1 70 98.0 0.70 5.60 6.30 15.6

Initial Value of Beasts plus Vari-
able Costs 462

'

21.

.Value at Sale 7 x £80 560
Plus Calf Subsidy 7 it £ 9 63
Less Cost of Calves 6 it £12 7-2
„ Deprcn. of Cow 6

545.0

Concentrates 130.1
Other Foods 1.9
Straw 36.5 184.8
Misc. 16.3

-

3602 6.80 15.80 22.60 15.9

Cost of Cow plus Cost of Calves
less Subsidy Plus Accumulating
Variable Costs 597 60

Bucket Rearing Unit: per Beast

Value at 12 months ao
Plus Subsidy 9
Less Cost of Calf 16 33.0

-

.Milk Substitute 1 cwt. it £5 2.5)
Concentrates ii cwt. it £2 16.0
Straw 6 cwt. it 5/- 1.5
Misc. 0.4

-

20.4 12.6 0.30 0.10 0.40 31.5
Cost of Calf less Subsidy Plus
Variable Costs 27 47

0-12 months

12-24 months

24 months months to sale

Total Enterprise

Value at 24 months 65
Less Value at 12 months 40 25.0

-

Concentrates 1.4 cwt. x 32/- 225
Straw 15 cwt. it 5/- 3.7( 6.5
Misc. 0.6

-
-

18.5 0.50 1.10 1.60 11.6
Initial Value of Beast Plus Van -
able Costs 46 40

,
Value at Sale 80
Less Value at 12 months 65 15.0 Misc. 1.0 14.0 0.10 0.80 0.90 15.6

Initial value of Beast plus Van-
able Costs 66 21.

Value at Sale 80
Plus Subsidy 9
Less Cost of Calf 16 730

Milk Substitute 2.5)
Concentrates 18.2
'Straw 5.2 27.9
Misc. 20

-

45.1 0.90 200 2.90 15.5
Cost of Calves less Subsidy plus
Accumulating Costs 96 47

' SHEEP

Sale of Lambs 130 x £7 910
Sale of Wool 100 x n.25 1251 825.0

xLess Deprcn. of Ewes 100 £2.1 210

Concentrates 100 it 1 cwt it 32/- 80.0
Misc. 100 it £0.45 45.0

- 1250 700.0 0.80 38.50 39.30 178
Cost of Ewes pIus Variable
Costs 1225

_
57

Per 100 Grass Ewes

Part Year Only
Actual Acres Cut Equals Twice Annual Acres.



GROSS MARGIN CALCULATIONS

Poultry and Pig Enterprises

t.k.)

•
Enterprise Unit

Per Enterprise Unit

Gross
Margin

'Variable' Capital Requirement

Gross
Margin
per £100
'Variable'
Capital• Gross Output Variable Costs

POULTRY £ £ £ £ £ £ £ £

Rearing Unit Value at Point of Lay 100 x £1 100 Concentrates 30 cwt. x 30/— 45

per 100 liens reared Less Cost of Day-Olds 112 x 3/— 17 Miscellaneous 2 Cost of Day-Olds plus Variable Costs

. 
— 83.0 — 47.0 36-0 plus Equipment 89 40

Laying Unit per 100 Hens
(average Annual Flock Size)

Deep Litter Value of Eggs 100 x 200 Eggs x 3/3 doz. 271 .

Less Cost of Replacement: —
Initial Flock Value 120 Concentrates 100 cut. x 27/— 135

Value at Sale 26 Miscellaneous 4

Flock Depreciation — 94 — 139-0 38-0 Cost of Birds and Equipment 160 24

— 177.0

Battery Value of Eggs 100 x 210 Eggs x 3/3 doz. 284

,

Less Cost of Replacement:
Initial Flock Value 120 Concentrates 105 cwt. x 27/— 142

Value at Sale 26 Miscellaneous 4

Flock Depreciation --- 94 — 146-0 44-0 Cost of Birds and Equipment 270 16

— 190.0

Rearing and Laying Unit per
120 Hens Reared and Average • .

Flock of 100 Maintained

Deep Litter Value at Point of Lay 120 .x £1 120 Hens:
Less Cost of Day-Olds 134 x 3/— 20 Concentrates 135

Value of Eggs . 271 Miscellaneous 4) Cost of Day-Olds plus Variable Costs

Less Flock Depreciation 94 Replacements 
_

195-0 82.0 or Rearing plus Equipment 147 56

— 277-0 Concentrates 54
Miscellaneous 2 •

Battery Value at Point of Lay 120 x £1 120 Hens:
Less Cost of Day-Olds 134 x 3/— 20 Concentrates 142

Value of Eggs 284 Miscellaneous 4 Cost of Day-Olds plus Variable Costs

Less Flock Depreciation 94 Replacements 202.0 88-0 of Rearing plus Equipment 257 34

— 290-0 Concentrates 54
Miscellaneous 2

1

—

PIGS

Per Breeding Sow plus Value of Baconers 14 x £17 238 Sow:

14 Baconers (8 sc. d. w.) Less Sow Replacement 5 Concentrates 28 cwt. x 32/—45)
— 233-0 Miscellaneous 3

Baconers 178.0 55-0
Cost of Sow plus Variable Costs plus
Half Variable Costs of Baconers 143 39

• Concentrates 95 cwt. x 26/— 123
Miscellaneous 7

—

Per Breeding Sow plus Value of Porkers 14 x £12 168 Sow:

14 Porkers (140 lb. 1. w.) Less Sow Replacement 5 Concentrates 28 cwt. x 32/—45
— 163.0 Miscellaneous 3 Cost of Sow plus Variable Costs plus

.

Porkers
Concentrates 56 cwt. x 26/— 73
Miscellaneous 4

_ 

i

125.0 38-0 Half Variable Costs of Porkers 117 32
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