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AGRICULTURAL ENTERPRISE STUDIES IN ENGLAND AND WALES

University departments of Agricultural Economics in England and
Wales have for many years undertaken economic studies of crop and live-
stock enterprises. In this work the departments receive financial and
technical “support. from the Ministry of Agriculture, Fisheries and Food.

A recent development is that departments.in different regions of
the country are now conducting joint studies into those enterprises in
which they have a particular interest. This community of interest is
being recognised by issuing enterprise reports in a common series
entitled "Agricultural Enterprise Studies in England and Wales", 'although
the publications will continue to be prepared and published by individual
departments. ‘ S ' : ’

~ Titles of recent publications in this series and the addresses of
‘the University departments are given at the end of this report.
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PREFACE

‘ The f1e1d work for .this survey was carrled out by Roger Ashley
(temporary a531stant), Ian Baldw1n (now at Hadlow College, Nr. Tunbrldge,_
Kent) and the late Keith Llngard a : _ o

A prellmlnary draft of the report was prepared by Ian Baldwin
and Keith Lingard was rev151ng, expanding, and re-wrltlng the report at
the time of his unexpected and dlstre531ng1y early death. Had he lived,
there would have been 1n-thls'report a substant1a1 chapter on management
built up from an amalgam of interest and experience in horticﬁlture and
econometric methods which were unique to Keith Lingard. That material
had not developed to the point where it could be included here. For the
rest, editing has been limited to the minimum necessary to prepare the

report for publication. . _

W. J.-Thomas

Professor of Agricultural Economics




CHAPTER ONE

INTRODUCTORY REVIEW

-Glasshouse Lettuce Productlon

Until the 1950 ] the acreage of glasshouse lettuce in England and
’ Wales had remalned for a long time around 700 acres desplte some 1ncrease""
31n the total area under glass. By the m1d 1960's there had been an
expans1on of about 200 acres 1ﬁ glasshouse lettuce although the total
area under glass had fallen roughly 400 acres. Th1s change marked the
'beglnnlng of the gradual movement of consumer preference away from the
tougher outdoor, over-w1ntered lettuce towards the glasshouse product.
It was also helped by the avallablllty of 1mproved glasshouse lettuce -
varieties and an.increase in the import duty in 1953, _ »
From 1966 onwards, in response to the Horticultural Improvement .
~ Schemes of 1964 and 1966, there has been'a steady increase in the total
glasshouse acreage Durlng the same per1od the acreage of glasshouse‘
lettuce increased even faster, so that by 1970 it had topped ‘the 1400
‘acre mark. ' _ ' _

' Lettuce is more important in cold than in heated houses,,bGCause
there is less opportuhityfto grow an alternative winter crop in a cold
house. The lettuce acreage, however, has roughly doubled in both types,
although unheated houses have'carried most of the total expansion of
glass. The lesser relative importance of]lettuce’invheated houses 1is
certainly not fully shown by the percentages devoted to lettuce (say,

70 per cent and 15 per cent of cold and heated houses, respectively)
.in winter because of the greater potential for double cropping in heated‘
houses. ,

Lancashire is a partlcularly important area for glasshouse lettuce
production. Only Essex and Hertfordshire in the past decade - only‘
Essex since 1969 - have larger total glasshouse acreages,and'no other

count matches Lancashire's lasshouse lettuce area. It 1s not alto ether
y g g

surprising, therefore, that almost one—f1fth of the total glasshouse
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lettuce area of England and Wales is to be found in the county of
Lancashire. As with the national pattern, a larger proportlon of the
cold than the heated houses in Lancashlre 1s devoted to lettuce productlon.

For both however, the proportlons are well above the national level

Imports of Glasshouse Lettuce

Imports of lettuce into the U.K. 1n the period October to May rose

from 2 000 tons in 1951 to 9 200 in l96l - Subsequently, as domestic

acreage increased, the level of imports rose more slowly reaching a peak

0of 12,000 tons in 1966-67 since when it has fallen to the current level.
of 11,000 tons per annum. |

The sharp decllne in 1mports in 1953 and 1963 coincided w1th the
raising of the import duty applicable to the period lst_March —'318t May
from £0.25 per cwt;to £1.00 in 1953 and to £1.50 per cwt in 1963. The
effectiveness of these increases as a means of containing the . levels
of imports was only temporary. This_observation supports those who
consider the tariff an ineffective protective measure,‘since by its very
nature it allows competitors who reduce cost and thus increase efflcieney
to overcome its effect. At the same time, domestic producers 'protected’
by a tariff do not feel the same incentive to cut costs and obtalh a
similar increase in efficiency. For a country which is predominantly
export orientated, such as the Netherlands, it may well be that'progressive
increases in import duty, as levied by the importing country may be a more
effective method of increasing the efficiency of the exporting countries'
horticultural industries than the adoption of internal economic policies
such as cheap credit or subsidies bf that country. _

For the last ten years the Netherlends has been far and away the
most important'source of imported lettuce:. Her market share rose from
77 per cent. in 1960 to a peak of 93 per cent. in 1966; currently, w1th
imports from the U.S.A.* ‘and Israel gaining an increasing market share,.

it has dropped to 82 per cent.

* These are imports in the period October to May. They include. lettuce of
the 'cos' and 'curly' type mainly from U.S.A. and Israel, whereas supplies
from the Netherlands are all of the 'butterhead' type.
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This recent decline,.together with the increased outﬁut from the
domestic producers may tend to suggest that supplies from British. producers
are competing more favourably both in quality and size with the Dutch
lettuce. Certalnly the price d1fferent1a1 between the tradltlonally more

. expen31ve imported lettuce and the home produced lettuce has been gettlng

"smaller in recent years. .The Netherlands ‘however, ‘has not always enJoyed
thlS role of domlnant Suppller.v In the early 1950's, France, Italy and -
Spaln Supplled between 60 and 70 per cent. of our import needs. These

 were ma;nly outdoor overfWLntered lettuce — thus the increased market share
of:the Netherlands towards the end of thevdecade was probably atttibﬁtable
to the production of a quality (i.e. glasshouse)vlettuce from an increased

glasshouse acreage.

Competltlon ‘
The degree of competltlon that U.K. glasshouse 1ettuce producers face
~ from overseas depends more on the distribution of 1mported supplles within
the .period October to May than either the absolute levels of lmported
supplies or changes in these levels from year to year. The pattern of
seasonal supplies has not’significantly.Changed in the last five years and

the relevant figures_for_the 1969—70 seasonyare presented'in Table'I.I;

Table I.1. Winter Lettuce :Supplies 1969-70 ('000 -tons)

. Source .  {Oct. |Nov. |Dec. |Jan. Feb.

Imports - - -10.2 11.0 1 42.2

Home ‘Production from‘Glass 0.1 |0.4 . 0.4

Total 0.3 1.4 2.6

From this it can be seen that 70 per cent. of total imports enters the U.K.

in the period from December to March, a time when domestic supplies are low.

Subsequently, imported Supplies.tail off, as home production increases; some
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65 per cent. of total home glasshouse productlon 1s normally marketed in
a six week perlod centred around Easter. _ _

‘ ThlS concentratlon of home produced supplles in Aprll is explalned
by the fact that 60 per cent. of the total glasshouse lettuce acreage 1is
cold glass, and since 1t is only fea51ble ta. grow a. crop of unheated
lettuce in e1ther autumn or Sprlng most growers tend to opt for the latter
so as to 1nterfere least with productlon from thelr main glasshouse crop.‘
‘In addltlon to thls constralnt both heated and cold lettuce producers
gear thelr production to the haster and Chrlstmas markets.

"The absolute price dlfferentlal between imported Dutch lettuce and
home produced letLuce marketed 1n the December—February perlod has been
fairly- steady in recent years but, allowing for rlslng prices, the
relative dlfference has diminished and thls,perhaps indicates that the
quality and -size of the U, K. produced lettuce‘is nOW'competing nore

.successfully with its 1mported counterpart. One obvious effect of this

could be some - substltutlon of domestlcally produced lettuce for imports

in the mld—w1nter perlod




CHAPTER TWO

GLASSHOUSE LETTUCE AND AIMS OF THE SURVEY

Glasshouse Lettuce Scheduling

, Tradltlonally the glasshouse lettuce crop is cons1dered as a winter
catch crop, prov1d1ng employment and income to growers durlng out-of—season_
months and therefore ‘has little 1nf1uence on the ba31c glasshouse

cropping system. The decision to 1nc1ude it in the annual rotation will
depend not only on the p0531ble alternative w1nter crops but also on the
length of time that the summer crop occupies the glasshouse. Most
.usually a glasshouse lettuce crop follows a crop of tomatoes, but in’ theory'
can be grown at any time from August to May and can thus be dovetalled into
- ‘most cropping schedules, such as predomlnantly flower or cucumber cropplng
systems." ‘ v , ' '

With the exception of vegetable plant production, which to»be
profitable requires a prearranged and guaranteed market, lettuce is the-
only feasible supplementary crop in cold'glasshouses. Because. a minimum
temoerature is required for growth into a marketable commodlty, the lettuce
,crop must either follow‘the main crop in the autumn or ‘precede 1t in the
- Spring.n Normally, howeyer, only one lettuce crop is grown and the
glasshouse remalns fallow for up to two months between the end of the

Summer crop and the perlod when the lettuce crop occuples the ground
This prov1des adequate time for the necessary soil cult1vat1on act1v1t1es
to be performed : » ‘

‘ Glasshouse lettuce can be grown at any -time dur1ng the w1nter months
in heated glasshouses providing the heatlng system is of a capaclty to
‘give the necessary temperature lift. Heating systems with a capacity
to maintain 35—38 F. under any weather conditions Will give little more
than frost protectlon and free standlng air- heaters are often used in this
way. -This temperature 11ft is suff1c1ent to enable the autumn crop to

be harvested later and the spring crop earlier than_ls possible in a

completely cold glasshouse. ‘ One side effect of this.isdthat‘the maincrop.
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can occupy the glasshouse for a longer t1me perlod or, alternatlvely by
’sacr1f1c1ng a few weeks at the end of the malncrop or by delaylng plantlng
of the maincrop, 1t is posslble to comblne two lettuce crops. with the
malncrop. ‘ » ‘ v »

Heatlng systems’ w1th a capaclty to malntaln 45—55 F. under any
weather conditions permlt 1ettuce to be grown 1n the cold w1nter ‘months
of December, January and February and w1th astute management enable
up to three crops of 1ettuce to be grown in conJunctlon with a shortened
malncrop. '

Thus the lntegratlon of a lettuce crop 1nto the glasshouse cropplng
programme 1s by no means a. 31mple affair. For a. grower spec1allslng in.
the productlon of a constant supply of 1ettuce from October to May, the
problem is to fit in as many crops as p0831b1e consistent with profit
maximisation. : _ A ’

For the grower - who does not specrallse in such a way,‘the most
approprlate lettuce crops w1ll be those that 1nterfere least w1th the
production of the malncrop, WhllSt contrlbutlng somethlng to proflt.

For management purposes, glasshouse lettuce can be c1a331f1ed into
three main groups accordlng to the tlme of cuttlng. '

(i) Autumn Lettuce (i. e. Lettuce cut between October and mid- December )

(a) In cold houses, seed is- sown in early August the crop matures in

late October and early November. SRR , | ‘_

(b) " In heated houses lettuce may be grown W1th n0'heat asvin.(a).or sown
at the end of August, to mature from November-to,mid—December using some
heat." _ _ | el | .‘

‘ The autumn crop competesﬂWith the‘domestic,outdoor crop invoctober
andAwithnimported glasshouse'lettuce in‘NOVGmber and December. b. ‘

(1i) Winter Lettuce (i.e. lettuce cut between mld-December and early March.)

This crop can only be grown: w1th heat, and seed may be sown from
September to mld-December. ‘Winter: lettuce is techn:cally the most dlfflcult

to produce and competes w1th 1mported supplles.'
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(iii) Spring Lettuce (i.e. lettuce cut between'mld—March and the end of
May.) | | |

(a) In cold houses, the seed is sown in late October for a crop which

will’mature in March or 1s sown in January and early February for a crop

to supply the Easter and subsequent trade. ‘ ' '

: The better natural light and temperature cond1t10ns of autumn: and
sprlng enable “the crop to mature more quickly ‘than in m1d—w1nter.
Heatlng allows ‘the crop to grow in colder ambient temperatures but w1thout
reducing the time to reach maturity. A reduction 1n the time from sowing
to cutting can in:theory be aChieved‘by the adoptlon of modern technlques
such as soil blocking, pelleted seed, supplementary lighting»and'machine
planting. -However, the single factor that has most influence on the .

'length of time that the crop occupies the glasshouse 1is thebchoice of :

variety,

Glasshouse lettuce varieties are of two main types - 'forcing' and

'non-forcing'. Most of the forcing varieties are descended from the -

- Cheshunt 5B variety and exhibit many characteristics of that lineage.
Grown at hlgh minimum temperatures they will produce a compact hearted
lettuce under adverse light condltlons in a short perlod of time; for
this reason they are. best su1ted to winter cropping. "Enrichment of the
atmosphere with carbon dioxide can further speed up the time to maturity,
especially in conjunction with higher temneratures; The cropplng den51ty_
-is somewhat higher* than with the non- forcing varieties which produce a
larger, more leafy but 'smaller hearted lettuce. This latter type
reduires-less heat and is therefore better suited to the autumn'and
spring cropping schedules. Grown in the winter period, they can take up

to two weeks or more longer to mature “than 'forc1ng varletles.

Marketlng ,
The malntenance of freshness Lb the most- important objective 1n
the successful marketlng of a perlshable crop such as glasshouse lettuce.

Consequently the major glasshouse lettuce production arcas developed

* See sections on 'spacing' in chapters three and four. (pp.l6 and 27)
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reasonably close to areas of high population density. Pre-packing a
lettuce in an‘individual polythene bag has made it possible to produce
further away from the areas of consumption and also increases the
'shelf-life' of the product at the retail outlef. Furthermore,

speedier transport also enables growers tovexploit mofe distant markets.

Nevertheless the conventional channels of marketing, via primary and

secondary wholesalers to retailers, are still used for selling the bulk

of glasshouse lettuce.

Aims of the survey

It is one of the tasks of a Department of Agrieultural Economics
to carry out field studies of .economic aspects of the agricultural and
horticultural industries. Information gathered can in turn provide a
basis for advisory work. In setting up this lettuce survey, the
general position and.problems outlined in the preceding pages provided
the basic framework. Bearing in mind that lettuce is only part of the
glasshouse rotation, these considerations provided a three fold aim
for this survey.

(L) To relate the Lancashire Glasshouse Lettuce Industry to the
Glasshouse Industry of that county and to the Glasshouse and
Glasshouse Lettuce Industries of the U.K. .

To collect and analyse physical and financial input-output data

for the 1969 to 1970 heated and cold glasshouse lettuce crops in

Lancashire; '

To evaluate the extent to which the theoretical possibilities of

lettuce crop scheduling developed‘by rescarch workers and

disseminated by advisers, were being adopted in the field.

Glasshouse lettuce production in Lancashire

Glasshouse lettuce was first grown on a commercial scale in
Lancashire in the early 1920's, centred around the Marton area of

Blackpool on the Fylde coast. It was introduced initially as a substitute
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for the mint crop grown under glass which supplied the local confectionery‘
trade. The popularity of lettuce, as a follow-on crop to tomatoes,. .
increased towards the end of the decade as the Lancashlre aeroplane house
began to replace the lean-to and v1nery types. _ _
Tradltlonal methods - that is lettuce prlcked into the glasshouse'
bed in November from a September- sow1ng, at 6" x 6" or 7" x 7" spacing
and cuttlng 1n ‘March or April - lasted until' the 1950 s. Even at the
present time, when it is possible with astute management for a lettuce
crop to mature from planting in under ten weeks, it.is notlceable that
traditional practices still remain on many nurseries. - However, ‘growers.
have found that they. could achieve improved lettuce crop production as.
a direct result of the introduction of new varieties and iﬁsecticides,
' It is not possible from the available Statistics to determine the
exact geographlcal location of ‘the 370 acres of glass or of the 273 acres
of lettuce grown within the county. It is likely, however, that as much
as 90 per cent. of the total glass is situated on the flat coastal plainr
(to the west of a line drawn through Lancaster and Preston) to the north
of the river Ribble in the Marton area of Blackpool and to the south
of the Ribble in the Southport-Ormskirk Preston triangle. Market gardens
lying on the periphery of Lancashire Industrlal towns probably account’
for most of the remaining ten per cent. Whereas most of these small
holdings will grow a crop of lettuce of some type, it is likely that
well over half of the county'e glasshouse lettuce is produced around
Southport at Hesketh Bank, Tarleton and Banks. The clearly visible signs

of decline in the Marton glasshouse industry coupled with equally”visibie

signs of expansion, south of the river, especially in cold glass, support

this premise.

The Sample
The sample of sixty lettuce growers was divided into the three main
groups as defined previously. The Spring Lettuce group was divided into

Heated and Cold categories depending on whether any heat was applied to
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the crop during nroduction This grouplng conforms w1th the c1a531f1cat10n
of the Agrlcultural Development and Adv1sory Service and allows for a

comparlson of the sample with the Lancashire totals, as follows:-.

Table II.1 Seasonal Glasshouse Lettuce Proportions: ' Survey and Lancashire

|Proportion of Lettuce area by Season in

Seasonal Group [Growers in Survey v
’ ‘ Survey Lancashire

Autumn

Winter

Spring Heated
Spring Cold

Total

The acreage‘surveyed represented ‘about one eighth of the’ total glass
in Lancashlre and the size dlstrlbutlon of the surveyed lettuce crops 1is

shown below.

Table II.2 Distribution of Surveyed Lettuce Crop by Group and Area

Area - Autumn Winter | Spring Spring | All
(in 1000 sq ft) , . Heated Cold

Under 10

10 and under 20
20 " 30
30 40
40 50
50 60
60 . 70
70 -80
80 : 90

e

N NN NN
N DNHUGU W oo

—
&
°N
o




CHAPTER - THREE

_HEATED LETTUCE CROPSh

It is p0531b1e to distinguish two lettuce crops . grown in heated -
glasshouses the 'winter' crop belng roughly a month earlier’ than the
spring'_crop.f Although many features of the ‘two crops are: very 81m11ar,_
they are treated separately because the tlmlng element 1tself may be

important to a grower's general management, partlcularly:plannlng.

(l)‘ Winter Crop - k . _
Fourteen nurseries, with from 20,000 sq..ft. to 100,000”sq.'ft. of
glasshouse, produced.a winter crop.‘ On’average, some'SO per cent. or
32,000 sq. ft. per holdlng, of the avallable glass was devoted to lettuce.
The remainder was used for propagation of the maln crop, generally
‘tomatoes. Eight varieties of lettuce were grown, of which Valentine was
the most pooular. : |
Thlrty per cent. of the, houses were erected before 1950 and 35
- per cent. between 1950 and 1966, these were mainly the tradltlonal
Lancashire aeroplane type*' The remalnlng 35 per ccnt. built sine’ 1966
were either wooden or metal: Venlo type houses erected under the_'

Hortlcultural Improvement Scheme

Production Costs

It is easy to indulge in_steriie arguments about the relevent items
for inclusion in adlist of production'costs. The important thlng is to
ensure that all comparisons are based on costs compiled to the same
standard. Table III.1 is drawn up on the accepted conventlon that
regular labour is a fixed cost. With no employment of casual labour,
fuel is by far the largest 1tem of direct cost.

Variation in plantlng dates, in the length of grow1ng perlod and

in other factors invalidate close comparisons of fuel costs. Their range

Was great but it appears that air heating was least expensive for growing
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non-forcing varieties at £3.54 per 1,000 sq. feet compared with £9.14 for
its closest rival - bil-heating.» ‘ ’
No other item of direct cost was of comparable importance, whilst
" water and the depreciation of specialised equipment added only-a few pence
per 1,000 sq. feet to costs of growing. ' ' |
Labour is naturally an important 1ngred1ent in total costs and the
'amount used is added, at a standard hourly rate, to give a flgure for total

standard production costs.

Table III.1 Standard Production Costs* for Winter Lettuce per 1000 sq. ft.

Item .| High Cost bAverage-Qost Low Cost
, £ A g
Seed . | o0 | o35 | 0.3
Box Depreciation Charge = - : 0.01 - 0.01 = - 0.01
Compost o 0.34 0.31. B - 0.14
Fertilizer o 1.70 ~0.38 | o0.65
Peat and Disease Control , - 0.07 114 , ik 1.45
Water ' 0.12 0.0 | 0.09
Carbon dioxide | | 000 | 0.00 0.00
Glasshouse Fuel. . | 20.00 14.76 4.72

Specialised Machinery . :
Depreciation Charge - - ‘ 0.02 B 0.00 - 0.02

TOTAL DIRECT COSTS 23.06 -
Labour at 45p/hr. ' 11.99°
TOTAL STANDARD COSTS ' . 35.05

Yield per 1000 sq. ft. - dozens |- 136

Standard Cost per dozen cut =
new pence , 25.8

* See Appendix to this Chapter

Table III.1 shows the standard cost per 1000 sq. ft. of glasshouse

area and per dozen cut lettuce. The range is considerable: from about
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£13 to £35 per 1000 -sq. ft. or from under eight to almost 26 new pence

per dozen lettuce. There would seem to be no Justlflcatlon for the
dlfference in the results achieved. _

As a comparative performance measure for 1nclu51on in future plannlng'
- schedules and budgets, the use of full cost accounting with its. arbltrary
allocatlon of flxed costs. amongst crops ‘to produce a total‘cost per unit
is to be deplored. The reason for this is basically, that it is the |
opportunity cost* ‘rather than the‘total cost of production whlch is central
“to rational deCISIOH maklng and subsequent economlc plans. In the total
plannlng of a new bu51ness or the complete renlannlng of an ex1stlng
business, however, total costs have to be takew into account. Economy on
a house may involve greater expense in'heating:. one piece of equipment_
may involve more labour than an other to do the same JOb and all such’
factors must be 1ncluded in initial calculations. Returns from‘ell crops'
must cover all costs and leave a margln if growers are to make a proflt.

So long as the overheads are consistently spread amongs t the various
products, an allocation of 1tems such as soil sterlllsatlon glasshouse_h
repairs, and deprec1at10n is also justified for the purpose of arr1v1ng
at an acceptable market price. If the crop 1is harvested over a perlod
and its price fluctuates, however, Lhe concept of an acceptable marketb
price may not be very meaningful.

In Table III.2, the overheads have been ellocated actording to' the.
time that the lettuce crop occupied the glasshouse. On average, overheads
added four new pence to the cost d a dozen lettuce. They narrowed the
range in total costs - from a low of about 15.new pence to a high‘of about -

29 new pence per dozen.

Returns
Because lettuce prices vary considerably within any one week and

since this weekly information on prices was not available from the survey

* Essentially, the effect on net income of choosing one course of action
rather than another.
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Table ITI.2 Allocation of Certain Fixed Costs according to the Number °

of Weeks the Winter Lettuce occupied Glasshouse

(per 1000 sq. feet)

High ' Cost |Average Cost Low Cost

No. of weeks ‘in the ground , .22 : 17 : 14

Sterilization

Annual Cost (materials + labour .
at 45p/hr.)

Sterilization cost to lettuce

Glasshouse Depreciation

Age of glass in years

Fixed scale depreciation p.a.
over 15 year life

Cost to lettuce

Glasshouse Repairs

Annual Cost

Cost to lettuce 1.75 1.16

Fixed costs allocated to lettuce C4.62) 7.31 ‘ >lé.9l

.new pence new pénce . new pence

Fixed costs: per doz.lettuce . , 3.4 4.0 ' 7.5

Standard Production Costs: per :
doz .lettuce (from Table I1I.1) "25.8 | 14.7

Total, with certain fixed costs,
per dozen lettuce . : 18.7

records it was not possible to try ‘and perform the kind of sales ana1y31s

that Nicholson achieved with tomato sales data.*

* British Isles Tomato Survey 1966-67 - J.A.H. Nicholson, Wye College.
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For -the winter crop, the average net home price of the fourteen
crops surveyed was'38§ per dozen and ranged on individﬁal holdings from
23p to 54p per dozen lettuce. Using this average price data it is
however possible to calculate gross margin*vperformanée on the'14 holdings
surveyed. For both planning and comparative purposeé the gross margin pér
week more aécufately reflects performance than absolute gross margin per
unit area. If we assume that total glasshouse outbut is directly
proportiohai to the number of weeks that the glaéshouse is cropped - a
total clearly constrained to less than 52 weeks when allowance is médé1
for the necessary steaming, flooding, and soil cultiVatipn operations -
‘then growers seeking,maximum»financial reward should aim at maximising
gross margin per week rather than individual crop gross margins. This
assumes that the glasshouse is cropped at all times except during the
necessary cultivations or, alternatively, that there is no time when -the
land lies fallow. |

This point may be made clearer by reference to table IIIL.3. Holding
H.33 grows a crop of winter lettuce in 10 weeks with a total crop gross
margin of £67 per 1000 sq. ft. and a gross margin per week of £6.71;
Holding 10 takes 16 weeks to produce a slightly larger crop with a total
crop gross margin of £83 per 1000 sq. feet but a gross margin per week
of £5.49., 1In absolute gross margin‘terms, therefore, H. 10 at £83 is
more profitable than 1.33 at £67. But over a 32 week period H;10 could
only grow two crops, total gross margin 2 x £83 = £166; whereas H.33;
could grow three crops,-tétal gross margin-3 x £67 = £201. Thus, assuming
the above performance could be repeated, over winter pefiod of appfoximately
33 weeks H.33 would be more profitable than 1.10.

From Table III.3 it can also be seen that thé winter lettuce crop
surveyed had a range of growing period from 10 to 22 weeks with an average
of 14 weeks. The range of gross margin was from £23 per 1000 sq. feetvtq.

£83 per 1000 sq. feet with an average of £48 per lOOObsq. feet and the

gross margin per week ranged from £1.85 to £6.71 with an average.of £3.36.

* Gross margin = net revenue minus direct costs.
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Table IIT.3 Gross Margins for ecach Surveyed Winter Lettuce Crop
(per 1000 sq. feet) '

Survey |Yield Net‘Output Return Grosvaargingcross Margin|Number of Weeks

1
0

Code 7 per dozen ! per week in Ground

£
6.71
5.49
5.05
4.56
3.66
3.38
3.37
3.16
3.10
2.75
2.43
2.11
1.85
0.65

Average . 3.36

Spacing

Theoretically the smaller forcing varieties of lettuce can be grown

closer together than the larger more leafy non-forcing varieties. A.D.A.S.
advisors, hoWever, have been quick to point out that-in view of the
increasing demand for a larger wiﬁter lettuce plus the fact that'wastage
rates are higher at closer spacings, the minimum spacing for both non-

forcing and forcing varieties of winter lettuce should be no less than
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8" x 8'". That growers have been slow to adopt this recommendation is

partly due to their adherence to habitual praétice and partly due to

their illusion that the more "they can cram in the more they will get
out'. | “ .
The growers' view tends to be supported by the survey results.
No less than eight different spacings and distances were recorded on
’the holdings. These ranged from 7" x 7" to'8" x 8" and included
78" x 7V, 74" ox 74N, 8">x 7" and 8" x 74" with other slightly modified
spacings attributable to the practice of planting on a staggered
design. Despite the differential wastage rates arising from differences
in actual cropped area, it was considered worthwhile to attempt to'
measure the effect that spacing had on the output marketed per unit
area. Accordingly, the ten holdings growing non—forciﬁg varieties were
split into a close-spacing group (7" x 7") or less and a wide spacing
group (8" x 7") or greater. It was found that the average marketed '
yield of the close spacing group was 181 doz. per 1000 sq. feet compared
with 145 doz. per 1000 sq. feet for the wide spacing group. Thus, for
the wider spaced lettuce to produce an equivalent monetary return to
the closer spaced lettuce, it would have to obtain a 24 per cent. higher
price per dozen.b Because of the smallness of sample and problems
caused by aggregation of different spacing distances, this conclusion
‘must be considered tentative. If nothing clse, however, the analysis
does draw attention to the importance of spacing and the consequences

it may have on financial output.

(2) vSpring Crop

Twenﬁy nurseries, with from 12,000 sq. ft. to 126,000 sq. ft. of
glasshouse produced a heated spring crop. On average some 70 per cent.
or 29,000 sq. ft. per holding was devoted to lettuce. The remainder
was used for tomato propagation or an carlier or - exceptionally - a
later lettuce crop. Twenty different varietics worc grown of which

Vitesse (5), Kwick (5) and Valentine (3) were the most popular.. Ten
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per cent. of the houses used for lettuce production were pre 1939 and
25 per cent. ih all wefe'erectéd'befofé'IQSO. A further 42 per cent.
were erected betwécn 1950 and 1966, mainly aervoplane type. The
remaining 33 per cent., built since the inception of fhe Horticultural

Improvement Scheme in 1966 werc nearly all of the Venlo type, but

included two mediumspan aluminium. houses.

Production Costs

As in the winter lettuce sample, Luel was by far the largest item
of direct cost (seo Table Il[.4).b.\d1LdLlOnH in pllnLanvdth‘ and
length of growing period make any (lose comparlsons of these costs
meaningless., However, it is of interest to note that three holdings
had a higher fuel cost than the most expensive winter crop and that
the average fuel coét}in the spring sample is some £2.54 per IOOO_Sq. fe.
greater than the average for tho‘Qinter'érop;' Further exémination of
the survey results SuggeSté that this'is probably not so staftling as
might at first be imagined The average- groulng period of 14 weeks for
the winter crop is centrcd on the third week in December and covers the
pcrLod from-the end of October to Lhe hLulnnrng ol Pcbruary. In most
years the frosts and the ‘really cold weather do‘ndt start until January
by which time the winter crop is ready for cutting. The growing period
for the spring crop is, however, ‘centred on the second week in Februéry
and' embraces the period from the end of December to the second week in
March. In most ycars, therefore, the later crop will suffer the full
brunt of the Jahuary and Februéry frosts and the March windé and this
will require a greater heat'ihbutf DeSpitc'the,cqldef ambient
temporaturcs in the months of January to March, it mlghL be expe(tcd
that because of the better light LOHdLLlOnb during the per:od the average
growing period of the bprlnL (rnp would be conslderahly less than the
winter crop. This hypothebls Is not torroborated by the survey resultS'
the avera&e growing pLT]Od of fhe w1ntcr'grops surveyed was 14.3 weeks

compared with an average of 14.5 weckslfor the spring crop. lowever,
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Table III.4 Standard Production Costs* for Heated Sprlng Lettuce
(per 1000 sq. ft.)

Item - v | High Cost | Average Cost | Low Cost

£ _ ‘ £ . £

~ Seed

Box Depreciation Charge
Compost

Fertilizer

Pest and Disease Control
Water

Carbon Dioxide

Glasshouse Fuel

T AT L S D et i A Vo S 2 B 5 At

Specialised Machinery
Depreciation Charge.

TOTAL DIRECT COSTS
Labour at 45p/hour
TOTAL STANDARD. COSTS

Yield per 1000 sq. ft. - dozens

Standard Cost per dozen cut -
new pence

* See Appendix to this Chapter.

the four growers in the spring sample and the two growers-ih the winter
sample who grew a crop of lettuce in ten weeks or less had fuel bills of
£10.20 per 1000 sq. ft. and £2.57 per 1000 sq. [t. respectively. . These
are considerably less than the group averages and suggest thatvit is
factors other than a high fuel cxpenditure which are responsible for a
shorter average grow1ng period. '
Comparison between the.winter and spring group average fuel costs

can at the very most glve only a general idea of the relative magnitude
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of the fuel bills in these periods. A more meaningful comparison can be
made by splitting the fuel costs in the two samples into groups based on

the type of lettuce (forcing or non-forcing) and on the heating method.
(See Table III.5) ’

Table III.5 A Compafison of Heating Costs based on Variety, Season, and

Ueating-Method:f(per 1000 sq. ft.)

Winter Lettuce Spring Lettuce

Heating [~ : B Raame v : = —
‘Method |Forcing Varieties | Non-forcing |Forcing Varieties | Non-forcing

UL S

S
Total Per wgek Total [Per Week| Total Per Week {Total Per Week

£ £ : £ ot £
0.72 . 0.71 12.42
0.59 . -

0.27

Table III.5 generally bears out the comments already made. It shows:
heating in spring (especially on a weekly basis) to be more costly than
for the winter crop; forcing varieties tend to cost more for fuel than the
non-forcing; oil to be marginally most expensive.

Of the other direct costs, only chemical inputs and seeds are
significant. Table ITI.4 also shows that the range of standard costs for
spring lettuce is closely similar to that for winter lettuce and that the
slightly higher average standard production cost is almost offset by the
modestly higher yield of the spring crop.

The effect of’overhead allocation is shown in Table III.6. It is

similar to the effect on the range of winter lettuce costs.
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Teble III.6 Allocation ‘of CerLaln Fixed Costs. .according to the Number

of Weeks that Heated Sprlng Lettuce Occupied’ Glasshouse
(per 1000 sq feet) '

"~ High Cost Average Cost Low Cost

‘Nq,:of'weeksAin the ground ' 14 1 '-17 ’ b' . ‘16'

Sterilisation

 Annual Cost (materials + labour
at 45p/hr.)

Sterilization cost'to'lettuce

Glasshouse Depreciation-

Age of glass in years.

Fixed scale annual ‘depreciation
over 15 year life.

Cost to lettuce

Glasshouse Repairs v o
Annual Cost | .00 .| 5.00 4.00
Cost to lettuce | 2.30] ©  1.53 | 1.30

Fixed costs allocated to lettuce 5011 - 4.02 8.95

v » new'pence new. pence ‘new pence
Fixed costs: per doz. lettuce A _"3.7' 2.1 5.4

Standard Produetlon Costs: per. .
doz. lettuce cut (from Table
II1.4)

Total with certain fixed costs,

" per dozen lettuce

Returns » v
The average price recelved for the twenty crops of heatcd spring

lettuce was 36 pence per dozen., 1hls was only two pence below the w1nter

crop average prlce and . can be aLtrlbuted to two factors - the exceptlonally
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high price achieved by one winter crop. grower, and the number of sprlng
growers obtaining relatively Low prlceo because they were selllng late
in the season. Individual crops ‘averaged r6061pt3 between 24p and 49p

.per dozen lettuce sold. (See Table III.7).

Table III.7  Gross marglns for each Surveyed Heated Sprlng Lettuce Crop

(per 1000 sq. feet)

Net Output| Return |Gross Margin|{Gross Margin|Number of Weeks
per dozen| . _ per week in Ground

| doz.| b R
H.29 | 212 | ss. w2 | .56 15
H.7 |
H.15
H.28
H.22
.19
H. 30

5
s..8 1 g
5.36 11
5.22 | 13
4.37 15
3.91 10
3.79 10
H.16 3.0 |9
H.21 - 3.40 B
23 3 L 67.67 | 736 62 | 315 16

qn.31 | 3.15 13-
H.14 3.03 17
H.26 2.50 15
o4 2.23 19
|H.5 1.95 20
H.2 1.93 15
H.20 1.86 16
H.25 1.60 | 20
|H.12 1.22 13
{H.23 0 17

Average|. E .00 .00 - -3,
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The results for H.29 and H.7 reinforce the point about mérgin'per'

week, made in connection with winter lettuce. Because the H.7 crop
matured almost twice as quickly, the weekly gross margin was similar to

that for H.29 although the price per dozen and the gross margin per 1000

square feet were both much poorer.
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APPENDIX TO CHAPTER THREE

In‘compiling Tables III.1 and III.4, the total variable costs for
each crop surveyed in the winter and spring samples were calculated and
the average (arithmetic mean) for each group was then taken. The cdsts
given in Fhe 'higﬁ' and 'low' columns are the costs recorded on the
nursefies with the highést'and loweStvtotalvdirect costs. 'The costs - in
the 'average' column are those recorded on the nursery that had the
actual total direct cost closest to the sﬁrvey average. By compiling
the tables in this way certain direct costs.fail to appear in Table III.1
and 1II.4 (Tablés IIT.2 and III.6 are also affected in the last two rows.)

Table III.A.1 provides supplementary information on the missing
items, to enable growers and advisers to allow for these costs where they
are to be incﬁrred. The costs given in Table III.A.1 épply equally to |

winter and spring heated crops of lettuce.

Table ITI.A.1 Direct Costs not appearing in Tables III.1 and 4

(per 1000 sq. feet)

Item High Cost | Average Cost:. | Low Cost

£ B 3 £
Supplementary light for 3 days ' '
from germination

Pricking into boxes of soilless
compost

Soil blocked using soilless
compost

Carbon dioxide




CHAPTER FOUR

THE COLD LETTUCE CROP

The unheated or cold glasshouse may be used to: produce lettuce in Sprlng
well before the outdoor lettuce crop is avallable The length of time the
cold crop occupies the glasshouse depends on the t1me of sow1ng and the varlety
’grown Naturally, and partlcularly 1f grown in the months February, March and
April, the cold crop takes longer to mature than a heated crop.. The later the
cold crop is sown, however, the smaller becomes the time galned by heating, so
that, in April and May, a cold crop can be grown as quickly as a heated crop
Slow growth in the cold months means that it is normally only possible. to grow
one crop. of 1ettuce in an unheated house between October and May

The average glasshouse area on the twenty-one holdlngs that grew a crop
of unheated lettuceé was 25,000 sq. ft. and ranged from 8,000 sq. ft. to
100 000 'sq. ft. Almost 95 per cent. of this glasshouse area grew a crop of
cold lettuce, the remaining 5 per cent. belngvused for the production of out—
door vegetable seedlings. ,

O0f the glass used to grow lettuce, only 15 per'eent. (all of the aeroplane
type) was erected before 1950, a further 35 per cent. wasdbuilt between 1950
‘and 1966. The remaining 50 per cent. was erected after the inception of the
1966 Horticultural Improvement Scheme, and was all of the Venlo type of glass.

- The hlgher percentage of new glass in the cold group compared with the heated
groups is 1nterest1ng. Certainly cold glass is cheaper to_bulld than heated
glass and it may be that growers see unheated glass as one step towards
eventually obtaining a heated glasshouse. On ‘the other hand, capital rationing
coupled with fear of the consequences of E.E.C. membershlp may have been res-
ponsible for low investment cold glasshouses being preferred to the more expen—
sive heated glasshouses.
| ‘In all, twelve dlfferent varieties of lettuce were grown of which Delta,

grown on some 40 per cent. of the holdings was the most popular.
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Table IV.1 Standard Productlon Costs* for Cold Glasshouse Lettuce per

1000 sq feet.

High Cost AveragevCoét‘ Low‘Coét

- Seed -~ : |- 1456 i 0.53

. Box. Deprec1at10n : | .0.00 : '
- Compost o~ | . .0.00.
Fertlllzer'f""

Pest and Dlseasev'
Control RUR

Waterv

Speeiaiist Machinery.
Depreciation' (winch) .

TOTAL DIRECT COSTS
'LaoourbatFASp/hour _

TOTAL STANDARD'COSTS'

~Y1e1d per 1000 sq ft. ST S o
L= dozens .| 135.00 . | 47 Leif 188.00

t Standard cost per dozen L ITRCE I I e S
cut - new pence R O 3 LT3 3.3

* See'expienatOry'ﬁote.in'Appendi#gto:chapter.3"




-~ Production Costs.h ‘ -

| With the absence of a fuel bill’of'anv description total direct costs

. at an average. of £2.94° per 1000 sq. ft. are much lower than for the heated crops
(TableIII Ad. ). Seed fertlllzer and chemlcals are the maJor items. Wlth "
regular lahour added, at.a standard rate of 45 new pence per hour, the average
standard production cost for the c01d crop of lettuce is in the reglon of £11
‘per 1000 sq. ft. or 7. 3 pence per dozen lettuce marketed The ratio between
low, and h1gh costs from 3. 3 pence to 12.3 pence per dozen .- is comparable to

chat for the heated crops.

‘ Allocatlon of certaln f1xed costs (Table 1v.2. ) adds about 3 pence per
dozen lettuce cut "to the standard cost. Desp1te the hlgher depreciation charges
- the absence of repalr costs, lower sterilisation costs and a shorter growing
f\perlod all help to keep ‘down the allocated fixed costs .and overall costs per

‘dozen lettuce are naturally smaller in the cold than in the heated group.

\. . .
Returns . S _ :

% The 1ower average y1e1d and lower average prlce per dozen cut in the

\r‘cold smaple. results in the average net output -of" £53 per 1000 sq. ft. being

\some £7 per 1000 'sq. “ft. lower than' the average net output of both heated

. groups. - The hlgher gross margin per 1000 sq. ft. in the cold group is a result,
'therefore, of much lower total dlrect costs. The. gross margln per week of
£4. 21 1n the cold crop is hlgher than the ‘gross margln per week in both the
‘ heated groups and is due- to the shorter average growing period and a hlgher
-average gross margln per. 1000 sq f. The . usefulness of comparlson between’_
the Heated .and. Cold results is very 11m1ted : Readers must accept that they

are made so -as to hlghllght the factors responsrble for the dlfferences .arising
and that the results generated ‘are not: substltutes for each other in the

plannlng of the glasshouse rotatlon

Spacing‘

The range in spac1ng dlstances 1n the cold sample was from 7" x 7‘" to

10" x 8" It is of 1nterest ‘to’ note that nearly 50 per cent. of the holdlngs
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v'Table IV.2 Allocatlon of Certaln Fixed Costs: accordlng to ‘the Number

of Weeks the Lettuce occupled Glasshouse

(per 1000 sq.vfeet)

" No. of weeks in. the ground -

High Cost

Average

Cost |

Low Cost

11

11

Sterilization .

Annual Cost (materlals + labour
at 45p/hr ) '

Sterilization cost te,lettuce

Glasshouse Depreciation

Age of glass in years

leed scale deprec1at10n p a.
over 15 year llfe

Cost to lettuce

Glasshouse Repairs

- Annual Cost
Cost to lettuce

Fixed costs allocated to lettuce

v.O.'OVO

———

3.71

0.00

5.07

0.00
0.00

—

5.60

Fixed costs'pef~ddzehv1ettuce
Standard Production Costs: per:
dozen lettuce (from Table‘

‘IV.1)

Total with certaln fixed. costs
per dozen lettuce :

‘new pence

2.7

new pence

3.4

new pence

2.9




lsurveyed used the'
of 7" x

recommended spac1ng of 8" x 8",

i The 1aek'of’any'éﬁaeing'

7" or less prevented a comparlson belng made between close and w1de

’ spac1ngs as in the prev1ous chapter

Table IV.3

Gross Marglns for each Surveyed Cold Lettuce Crop

(per 1000 sq. feet)

Yield

Number of Weeks
~ in:Ground

Ner OutPUE

Returns’

. |per dozen

Gross\Margid

GrossZMergin :
. per -week'. |

c.7
c.1
C.16
C.6
C.18 -
C.17
C.9
C.14
c.10
C.8
C.20
c.19.
c.3

c.5
C.13
C.15

C.h

| c.2t

C.11

c.2 |
c.12

S
30
34

42
.
a5

36

28 -

50

36
35

30
‘27
18

33
30
44

gl

£ﬂf3”

SR N NN N W W e W W W W L oo NN

Average

34




CHAPTER FIVE

THE IMPACT OF NEW TECHNIQUES

The forc1ng of a lettuce crop’ by heating: does not requ1re 51gn1f1cantly
more labour than an unheated crop. The labour rates 1n Table V.1 thus
~relate to all 55 growers whose results were cons1dered in Chaptersthree and

four.

New Techniques

Over the past five years developments sueh as pelleted seed,
autdmatic seeding and soil blocking equipment, and automatic planting
equipment, have meant that the glasshouse 1ettnce.need only be handled
once - at harvesting - during the production of the Crop. If to this
impressive prdgress in meehanizatienbis added the development and
1ntroduct10n of ‘carbon dioxide enrichment of the atmosphere, mildew
resxstant varieties and glasshouse prepackaging a1ds then clearly

glasshouse lettuce husbandry is undergoing rapld change.

The availability of such techniques is not, however) synonymous

with either their success or the rate of adoption by growers. -In the
first instance a lot will depend on the management obJLcleeG of
1nd1v1dua1 growers. For the profit maximisers a new technique must,

at the very least, incréase tetal nursery net output by a greater amount
.than‘it increases costs. For those who derive max imum utiliﬁy from
non-monetary factors then it may be the reduced requirement ‘or the
shortened growing period that makes new techniques attractive.

The relative merits and subsequent adoption or rejection of new
techniques based on the growers' appraisal, depends in the first
instance on growers being aware of the existence of the technlques
Communication between individuals and groups 1is the basic element in
the geographical and social dlffualon of innovations and will embrace

such things as the impact of Research Station Qpen days, the [requency_

and calibre of advisory visits, trade and national press publicity,




Table V.1 = Labour Employed in Glasshouse Lettuce Production:

Man Hours ‘per Operatlon

B Operétioﬁ PR : Per 1000 square feet|Per Acre

13

High |Average| Low |Average

Preparation of Glasshouse

Rotovate twice add fertilizer rake and mark’
out SR : e

Propagation

Fill boxes and sow seed

(a) prick off seedllngs into boxes fllled
w1th compost ' e

| ~OR |
(b) prick off seedlings into soil block
made by manual machine
Plantlng
(a) prlcked out seedllng by hand
OR

(b) blocks by ﬁand

OR

(c) rlcked out seedllng by wmchl+

AGrowxng _ .
Pest and Disease'COhtroi
-Irrigationt" (i) hand |

(ii) automatic (Semi)S
Harvestlng

Cuttlng, trlmmlng,maklng boxes, cleanlng ; . ‘
up soil -~ = Tt o . ]10.17 442.0 -

‘Notes: 1 Hand Forked ? Tractor rotovated
3 For direct plantlng of week old “ If blocks used with winch add
seedllngs add 0.50 man hours per 0.50 to average
1000 'sq. feet to average
° Semi automatlc erlgaLLou only requires to be turned on and off by
hand.
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growers' meetlngs and growers relat1onsh1ps with other growers.
Adoption 1s the act of accepting an 1nnovat10n, it is normally

an 1nd1v1dual reactlon and con51sts of the f1ve consecutlve stages

: 'awareness 1nterest evaluatlon, trlal and adoption. The remainder

of this chapter is thus devoted ‘to ana1y81s of ‘the survey results,
with spec1al empha31s on the .awareness and adopt1on stages ‘of the
-model 1n ‘the llght of the new technlques avallable to glasshouse
: lettuce producers.: b‘ ‘ .

The general impression from the data was that although most
-growers were aware of new . developments they were slow to adopt them.‘
an example of thlS is: the use of automatlc or -semi- automatlc sprayllne
'Wdterlng systems. These systems whlch have had general approval for a
decade or more, have the advantage over hand waLerlng»of sav1ng labour'
- and enabllng regulated quantities of water to be spread evenly over
the crop. However, 36 of-the 55 growers st1ll hand watered their
lettuce. Whllst a dozen or so justified this w1th ~comments such as
"nothing else for the’ labour to do” or ' not enough mains pressure for
sprayllnes at least twenty, all of whom were aware of the sprayline '

system,'offered no reason for per31st1ng w1th hand ‘watering.

Propagation and Planting

Two‘methodsdof sowing have been in common:use in Lancashire for
some yeatrs.  Naked seed 1s sown either on a preparod bed of ‘compost on
the glasshonse floor or into boxes of compost. On germination the
seedlings are- u5ually'pr1cked out 1nto boxes of compost where theV-
remaln for two to three weeks before belng transplanted 1nto the final
growing position. Alternatlvely they can be planted dlrectly into the
growing position; Pelleted seed, whlich consists of individual naked
»seeds coated with a themlcally neutral and soluble covering, enables
prec151on ‘sowing technlques to be used for glasshouse lettuce. . The
pellets can be sown mechanlvally by drill or by hand into soil blocks,

pots;, or some SLmllar‘eontalncr. “The blocks are then 5ubsequently




planted into the growing position. From pelleted seed sown in boxes the
resultant seedllngs are transplanted into the growing position.

The advantage of pellets over the traditional method of sow1ng,»»
prlcklng out, and transplantlng is a reduction in the number of handllng
operations from three to two thus reduc1ng the checks to the plants. The
advantage over the direct planting method is for the heated crops only;
whilst it does not for them reduce the number of hand11ngs,v1t enables:
a relatively large number of seedlings to be kept in a small space, thus
reducing fuel bills. '

Thirty six growers in the survey sowed naked seed into boxes, 17

sowed naked seed into a bed on the glasshouse floor, one bought lettuce
plants from another grower and only one grover used pelleted seed which
he sowed by hand into peat pots. [t is of interest to note that the
pelleted crop occupied the glasshouse for only- eight weeks, which was
about the shortest period found in the survey.

In the total sample, 35 crops were planted direct on germlnatlon,v
13 were pricked out into boxes and 12 pricked out ‘into blocks. Of the
33 growers who grew a heated crop, 26 direct planted lettuce despite
the fact that this practice is generally not recommended because of the

relatively higher associated fuel costs.

A relatively new technique is the speeding up of.thepgtowthvrate

of lettuce seedlings by ‘subjecting them tovhigh intensity lighting for
a period of three to 14 days. Although 42 growers knew about this
techniqoe none had adopted it - perhaps for lack of 1nformatlon on its

economlc significance.

Growing On _

Research work has shown that at higher temperatures -a glasshouse
“atmosphere enriched with carbon d10x1de gas to a level of between 600
and 1000 parts per million will produce. a heav1er lettuce more quickly.
Since only four out of the: 35 growers in the heated samples used carbon

dioxide on lettuce it is not possible to draw any conclusive ev1dence

about the time saved or the weight of the lettuce (as reflected in .the
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price received). It may, however, be relevant to remark that two of the

,three highest prices obtained in the winter group and the hlghest price
in the spring heated group were for lettuce grown with carbon dloxlde
_enrichment. On all four nurseries CO2 enrlchment was. effected by the
burning of propane gas. A further six growers had propane burners
Lnstalled buL used them only for tomatoes. Six other growers had tried
CO2 on lettuce: .two Lhouvht it had no “ffeot at all, two dld not want

a quicker throughput, and. two could not use any time that might be saved
The remaining 21 growers had not tried CO2 and at least Four were not

aware of the technique.

Harvesting
The packaging of lettuce in individuai po]ytﬁene bage and the .
replacement of the wooden returnable crate by the cardboard container
are the two changes which have affected the marketing of giasshouse
lettuce in the past few years. Lettuce packed in polythenc bags have
a longer shelf life, are more attractive and'Secure‘a better price tiian
non-packed lettuce. Non-returnable cardboard containers faoilitate
casier handling altbough part of their popularity hastundoubtedly been -
due to pressure on growers from wholesalers faced with large bills for
depreciation, replacement, repairs.and storage of wcoden containers.
Lettuce was cut and rougi trimmed in the giasshouse on ail the
nurseries in the survey. JFourteen per cent. by volume was' consigned in
this state in bulk bins to a secondary wholesaler.. The‘remainihg'86
per cent. was roughly graded by eye (one grower d1d in fact welght grade)
and almost three-quarters of it was packed in polythene bags and despatched
in non-returnable cardboard containers. The rest was packed stralght 1nto‘

wooden boxes.
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CONCLUSION

This report has presented a brief analysis of glasshouse lettuce
production as surveyed in Lancashire during 1969-70. An'attempt has beeh

- made to set ‘the survey within the contexts of the county and national

glasShouse industries, of the over all supply of lettuce in the months’Qf

October to May, and of the developing techniques available to glassheuée
users.

In the course of reading the report it must become clear that lettuce
_groweré are faced by a multitude of choices. Not all choices are of equal
importance nor are all choices always available to an individual grower.

A selected cropping programme may determine the type of glasshouse to be
built and whetherbit shall be heated or cold. .Given an existing structure
and equipment, the choice of cropping programme will itself be restrlcted
These are probably the basic initial choices which a grower has to make.

Within the chosen system, however, . there are many lesser choices
which can be made from year to year, such as lettuce variety; extent of
expenditure on protection of plant health, planting systems, marketing
channels and even to some degree the timing of the crop. In maklng these
lesser choices a grower may be influenced by a de51re to keep his workers
contented or to reduce his own manual ‘input as well as by a need to ' ‘
safeguard hlS income. The non-income elements are possibly more important
at this stage than when making the basic decisions which establish ﬁhe
volume of capital invested and the pattern of cash outflow and return.

Whilst absolute profit maximisation may rarely be the sole consideration,
it is reasonable to suppose that no one wishes to forgo income unnecessarily
in the pursuit of other objectives. Given the constraint‘of other 6bjectives -
which may vary from providing satisfactory employment for ex19t1ng staff to
avoiding the use of chemicals as far as pOSblble - any grower needs. to face
the remaining alternatives open to. him by asking the question what dlfference

will the employment of a given alternative make to the net income of the'
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nursery?' Net income is, of course, the residue of receipts after expenses
have been met, and therefore, the effect of alternatives on both costs and

returns must be examined.

Because equipment associated with technical innovation in lettuce

vproduction may be employed in growing othervcrops, because a change in

the timing of the lettuce crop may affect the. costs, yiélds or prices of
another crop in the rotation, because of a need to safeguard iabour’supply
round the year, the profitability of a lettuce crop cannot be taken in
isolation as an adequate criterion for choice between alternatives. The
effect of a given choice upon the operation of the whole nursery around
the year needs to be examined. Sometimes this will be a relatively simple
exercise which can be carried out on the back of an envelope. On other
occasions, such as the establishment or reorganisation of a large bﬁsiness
where no options are excluded, sophisticated colculations and profeséional
advice may be necessary. Each situation requires its own individual
appraisal: this report should have indicated éome of the factors involved

and ways in which they can be measured.
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